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Preface 


to the Second Edition 





The first edition of TIME-SAVER STANDARDS FOR BUILDING TYPES was 
a unique and significant publication. It established for the first time a com- 
prehensive source of reference material dealing with the functional analysis 
and standards of all major types of buildings. It contained in a single source 
an extensive amount of essential planning data for the architectural designer 
and related professionals. This was accomplished by contributions from 
many individuals and by researching and consolidating a wide range of 
literature. As much as possible, the criteria were presented in graphic form 
for easier reference and use. In a span of a few short years, the first edition 
has established itself as a useful and popular reference source to both pro- 
fessionals and students. In order to maintain its effectiveness and meet 
this need, the book requires periodic review and revision to incorporate new 
developments and thinking. As a result, the second edition has been pub- 
lished. The new edition has been expanded by over two hundred pages and 
approximately twenty-five percent of the original book has been revised. 
Obsolete pages have been eliminated and more current materials have been 
added. Also, several new building types have been included. 

The authors wish to emphasize to the user of this handbook that the 
material presented is primarily offered to give basic or general data for a 
particular building type. This material is not intended to give definitive 
schematics, rigid formulas, or final design solutions that will automatically 
provide the solution to the particular design problem at hand. Rather, these 
standards and criteria should be the starting point for further analysis, study, 
and review of the functional relationships of each building type. Primarily, 
the material in this handbook is intended to be used by the architect, designer, 
student, or related design professionals in the following manner: 


1. to assist in developing building programs and establishing preliminary 
space allocations. 

2. to analyze specific client needs and to quantify them 

3. to study general and specific functional relationships 


4. to assist in the preparations of preliminary architectural designs 


The authors strongly believe in the principle that “form follows function” 
and that before a building can succeed aesthetically it must perform its 
function efficiently. All the material presented in this handbook deals with 
the function of a building rather than its form. There is absolutely no attempt 
to dictate or even suggest aesthetic or definitive design solutions to any 


xv 


building type. The architectural designer must have complete freedom to 
exercise his or her creative abilities. With the handbook's solid functional 
basis, this goal can be achieved more successfully. 

JOSEPH De CHIARA 


Preface 


to the First Edition 


TIME-SAVER STANDARDS FOR BUILDING TYPES is a natural outgrowth 
of the present fourth edition of Time-Saver Standards, A Handbook of 
Architectural Design Data. Over the years, as Time-Saver Standards became 
more popular and comprehensive, it also became larger in size and more 
cumbersome to use. In addition to containing architectural design data, the 
fourth edition also had some design material dealing with specific types of 
buildings. When the book was ready for a fifth revision, it became apparent 
that changes had to be made in the content and format of the book. In order 
to be able to include new design data in a comprehensive manner, it was 
decided to remove the material dealing with building types from the fifth 
edition and use this material as a core for the new book: Time-Saver 
Standards for Building Types. The original material has been revised, 
greatly expanded, and reorganized to cover all of the major building types. 
The result has been a completely new handbook for the architectural 
profession. It evolved from and follows the tradition of the first four 
editions of Time-Saver Standards. Time-Saver Standards for Building Types 
and Time-Saver Standards for Architectural Design Data, Sth edition, are 
closely related but, in fact, are separate and independent books. 

Time-Saver Standards for Building Types is intended primarily to meet the 
needs of those who are involved in the conceiving, planning, programming, or 
design of buildings. It is intended to give basic design criteria for each major 
type of building. It will give those unfamiliar with a specific type of building a 
talking or working knowledge of its functions, organization, and major com- 
ponents. 

This material is intended to act as a guide or reference point from which the 
specific design solutions can be established. Absolutely no attempt is made in 
this book to present the final design solution for any building type, nor does it 
try to establish or influence the final aesthetic expression of the building. It is 
hoped that the designer or architect, by having at his disposal the widest 
range of information concerning a building type, will be able to design more 
functional, more meaningful, and more exciting buildings. 

The editors wish to take this opportunity to express their gratitude and sincere 
thanks to the many individuals, architects, libraries, and many varied organiza- 
tions who have generously contributed their expertise to this new creation, 
Time-Saver Standards for Building Types. 

JOSEPH De CHIARA 
JOHN HANCOCK CALLENDER 
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DIMENSIONS OF ADULTS 


The dimensions and clearances shown for the 
average adult (Fig. 2) represent minimum require- 
ments for use in planning building layouts and 
furnishings. If possible, clearances should be in- 
creased to allow comfortable accommodations for 
persons larger than average. The height of table- 
tops shown on the next page is 2 ft 5 in; some 
authorities prefer 2 ft 6 in, or sometimes 2 ft 
6% in. 

Since doorways and passageways must nor- 
mally be dimensioned to permit the movement 


Lik lt 


Fig. 1} Dimensions and clearances for children. Source: “Time-Saver Standards,’ 


Fig. 2. Dimensions and clearances for adults. Source: “Time-Saver Standards,” Ist ed., F. W. Dodge Corp., New York, 1946. 


of furniture, they should seldom be designed 
merely on the needs of the average adult. (See 
section of this book relating to furniture sizes.) 


DIMENSIONS OF CHILDREN 


Children do not have the same physical propor- 
tions as adults, especially during their early years, 
and their heights vary greatly, but their space 
requirements can be approximated from the fol- 
lowing table and from Fig. 1. (For heights of chil- 
dren's furniture and equipment, see section on 
“Schools."’) 
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Average Height of Children 


Residential 


DIMENSIONS OF THE HUMAN FIGURE 











Age Height, in Age Height, in 
5 44 WW 56 
6 46 12 58 
7 48 13 60 
8 50 14 62 
9 52 15 64 
10 54 16 66 
» Yan YsH 


* Ist ed., F. W. Dodge Corp., New York, 1946. 
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Fig. 2. (cont.) 


LIVING AREAS 
Planning Considerations 


Through traffic should be separated from 
activity centers. 

Openings should be located so as to give 
enough wall space for various furniture 
arrangements, 

Convenient access should be provided to doors, 
windows, electric outlets, thermostats, and 


supply grills. 


Furniture Clearances 


To assure adequate space for convenient use of 
furniture in the living area, not less than the fol- 
lowing clearances should be observed. 


60 in between facing seating 

24 in where circulation occurs between furni- 
ture 

30 in for use of desk 

36 in for main traffic 

60 in between television set and seating 


Seating arranged around o 10-ft diameter circle 
(Fig. 1) makes a comfortable grouping for conver- 
sation. Figure 2 indicates clearances, circulation, 
and conversation areas. 
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Fig. 2. Minimum clearances, circulation and con- 
versation areas for living rooms. 
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To sleeping area 
and main entrance 


30'' to 
use desk 
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To dining and 
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Fig. 1 Plan. Source: “Manual of Acceptable Practices,’ Vol, 4, 
U.S. Dept. of Housing and Urban Development, 1973. 
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LIVING ROOMS 


FURNITURE 
GENERAL 
Typical furniture-group units 


While the typical furniture arrangements 
presented in the following pages by no 
means cover the entire range of possibili- 
ties, they do cover the fundamental uses to 
which living, dining, and sleeping spaces 
are put. From the suggested schemes furni- 
ture arrangements can be developed to suit 
any particular problem or set of problems 
with which a designer may be confronted. 

Furniture sizes may vary slightly; those 
indicated are the averages commonly met 
with in upper middle-class homes, and are 
little affected by changes in style or similar 
matters of individual preference. 


Specific space allowances 


In studying furniture groupings, it be- 
comes obvious that certain clearances are 
required, Spaces, lanes, or paths of dif- 
ferent types develop naturally between 
furniture-group units. Minimum distances 
for comfort have been established by 
numerous planners. These, and in some 
cases, maximum distances based upon re- 
quirements for human intercourse, have 
been incorporated in the diagrams. A list- 
ing of those generally applicable to all 
rooms follows: 


1. Single passage (not a traffic lane) 
between low objects, such as a sofa and 
coffee table: 18 in. is the minimum. 

2. Single passage (not a traffic lane) 


between tall objects, hip height or over: 
2 ft to 2 ft 6 in. is the minimum. 

3. General traffic lane: 3 ft 4 in. is the 
practical minimum. As rooms increase in size, 
this minimum increases, in order to pre- 
serve the space scale of the room. The 
traffic lane between an entrance door and 
@ major group unit is preferably generous 
in width. It is desirable to place doors so 
that the central portions of rooms do not 
become major traffic ways between differ- 
ent parts of the house. 

4. Seating areas, confined (for instance, 
between a desk and a wall): 3 ft is a 
minimum tolerance, which permits one per- 
son to pass back of an occupied chair. This 
minimum does not constitute a major traffic 
lane. 


LIVING ROOM 


Typical furniture groups in the living 
room are as follows: 


1, Primary conversation group: chairs 
and sofa normally grouped around the 
fireplace 

2. Secondary conversation group: chairs 
and love seat at end of room or in corner 

3. Reading group or groups: chair, otto- 
man, lamp, table 

4. Writing or study group: desk, lamp, 
one or two chairs, bookcases 

5. Music group: piano, bench, storage 
space 


6. Game group: game table and four 
choirs 

7. Television group: television set and 
seating for several people 


According to the price of a house and 
the cubage allotted to the living room, two 
or three or all of the furniture-group units 
may be included. The fireplace is so closely 
associated with living room furniture that it 
has been included in all schemes. 


Clearances 


Traffic tolerances in living rooms are im- 
portant, since numbers of people use the 
room, and narrow lanes between furniture- 
group units are uncomfortable. An ade- 
quate traffic lane between the main en- 
trance and the major seating group is 3 ft 
4 in. wide; 4 ft 6 in. is preferred. The 
minimum clearance between facing pieces 
of furniture in a fireplace group is 4 ft 8 
in. for a fireplace 3 ft wide. For every inch 
added to the size of the fireplace, 1 in. is 
added to the minimum clearance space. 

If a wide sofa is placed directly oppo- 
site the fireplace, this group is often 
spread. A 6-ft tolerance is usually consid- 
ered the maximum because it is difficult to 
carry on a conversation over a greater dis- 
tance, 

A considerable flexibility in location of 
doors and windows is possible, and all wall 
pieces can be shifted. Doors flanking a fire- 
place are to be avoided in order that the 
furniture group may be concentrated 
around the fireplace opening. 
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"SHERATON" TYPE “CHIPPENDALE” TYPE 
LENGTH 6-0" L. 6-6" 
DEPTH 2-6" O° 2.6" 
HEIGHT 3-0" H 3-0 


CHAIRS 


Cae teas 
woe 
Sy 





BRIOGE ARMLESS 
ARM L t'-6" 
& 2*o" oD I'-6" 
clue ae 0 20" H 2-6" 
LENGTH 2'-6" : 2 CORNER CHAIR H 2-6" 
DEPTH 3-0" H 2-6" Ly 30, 
HEIGHT 3°-0 D 3°0 





FLAT TOP... SMALL GOVERNOR SECRETARY 
Sorte <f ; WINTHROP L 30" 
H 2-0! L 5'0" L 3°" D 2-0" 
HEIGHT 2'-6" Dp e-6" ig sees VERY LARGE 0 2-0" no eee 
H 2-6" ms wee H 3-6 
H 2-6" 


TABLES 





END 
LENGTH 4'-0" L 5"0" fe ee 
DEPTH 1-6" D I-6" H 2'-0" 
HEIGHT 6'-6" H 7-0" 





LOWBOYS 













PIECE 
AVERAGE SWAN TOP 
LENGTH 2°6 L 3*0" 
DEPTH |'-6" BD T-6" 
HEIGHT 2'-6" H 7-0" 
LOW COFFEE TABLE DRUM TABLE PIECRUST TABLE 
Diam. 3-0" DIAM, 3-0" DIAM. 3'-0" 
PIANOS H 2-6" H 2-6" 
37. CONCERT GRAND 40. BABY GRAND 
L 90" tL 5-6" 
D s'-0" D 5-0" 
H ata" H 3%" a STAND, 
DUMBWAITER DIAM. 1-0" 
38. MUSIC ROOM GRAND 41. CONSOLE LARGEST DIAM.2-0" oH 26 
L 7-0 tL s-o - 
D 5-0" D 2'0° 
H 3'-4" H 4-3" 
39. PARLOR GRAND 42. MINATURE 
Lt 6-o" ." Uta 
Oo 5-0" ee ROUNDABO 
H 37-4" +0" DEPTH T 1-6" 
. 1 DIAM aor 
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FURNITURE ARRANGEMENTS 





1. In all living rooms shown, main conversation group 
centered about fireplace is dark gray. Bay or picture 
windows may be used as focal points, instead of fireplaces. 





fe 


3. For larger families, or for those who entertain often, 
seating for 7 to 8 persons in the primary group is a reason- 
able design limitation. Off-center location of game group 
provides for a corner entrance door. 





el ile] 
| 23'-1": | 


5. If sofa opposite fireplace is omitted, primary group can 
be brought closer together. In schemes | to 4, note that 
wide groups permit conversation without twisting to see 
speakers seated on sofa; here this restriction is removed. 


2. Clearance between low coffee table (23) and easy chairs 
6) ought to be maintained at 3’-4” even though table is low, 
ecause the aisle here constitutes a major traffic way. 





4. Minimum length for a room which must contain a baby 
grand piano is approximately 20’. If minimum clearances of 
|’ between piano and wall, and 3’ between desk (15) and 
wall, are to be maintained, room length must be increased. 


GUPBOARD 





6. Here, presumably, doors at ends of room indicate use of 
one side of room as a traffic route. Primary furniture is 
grouped closely about fireplace; wall pieces are all that can 
be used on opposite side. 
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FURNITURE ARRANGEMENTS 





7. Grouping for door locations at both ends of room; 8. If living room has a "dead end" (no doors), primary unit 
ideally, |-ft clearance is desirable between piano and wall. may be spread to include entire end of room. Inclusion of 
Chairs (6) are smaller than those previously listed, 2’-6” x 3’-0”. music or game group would demand more area. 








9. Primary group shown is one of most popular arrange- 10. Writing or study group at left, music or game group 
ments. Unit placing suggests entrance at left end. Sec- at right, and center primary group, need minimum passages 
ondary conversation unit often becomes music or game group. only when room is narrow. 





11. Ten persons can be comfortably seated in this type of 12. Arrangement designed to permit door locations on side 
arrangement, in which primary and secondary conversation walls rather than ends. Angled chairs (6) are small size 
groupings almost merge into one. noted in Fig. 7, and often used in other arrangements. 
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FURNITURE ARRANGEMENTS 








23'- 6": 
13. Previous diagrams have shown schemes arranged sym- 14. Off-center rooms often divide naturally into two parts: 
metrically about centered fireplaces; on this and the fol- primary group, and other groups combined. Clearance no 
lowing page are schemes for cases when foci cannot be greater than 2’ will not accommodate a maior traffic lane. 


centered. 





15. If primary, music, and game groups are all to be con- 16. In this case the primary conversation group is curtailed 
tained in a small area, one must be curtailed. Here game to permit inclusion of a grand piano; use of corner bench 
group consists of table and only two chairs. for game group may result in some loss of comfort. 





17. Two smaller upholstered chairs (6), each 2'-6” x 3’-0" 18. In a room with only one door the minimum traffic lane 
might be accommodated at the right of the fireplace in of 3’-4” needs to be increased to at least 4’-10", which will 
this room with only a slight increase in room width, accommodate two persons side by side, without crowding. 
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19. Another example of wide entrance lanes. Placement 20. Several doors may be accommodated with this type of 
of doors so that at least 10” is allowed between room corners furniture-group unit arrangement. A traffic lane is assumed 
and door trim will permit installation of "built-in" bookcases. to exist at the left end of the room. 





21. Notice that a game-table group occupies almost the 22. Larger rooms may contain four or more furniture-group 
same floor area as a baby grand piano. Placement at an units; it may be desirable to increase clearances. Use of 
angle is intended for informal rooms. chairs set at angles requires increased areas. 





19'5": | gts 
16-5 + 


23. Fireplace chairs set 3’-6” back from center line of fire- 24. By using love seats instead of pairs of chairs at sides of 
place permit occupants to gaze at the fire comfortably. fireplace, considerable space can be saved even though 
General traffic cannot be accommodated in a 2°ft lane. seats are not placed the minimum distance apart. 
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FURNITURE ARRANGEMENTS 








25. Inrooms with fire- 
places in end walls, as 
in the schemes immedi- 
ately preceding, furni- 
ture arrangements 
often fall naturally into 
two distinct groups. 


27. In this scheme, by 
placing the sofa on the 
long axis opposite the 
fireplace, furniture is 
held together as a 
single unit. There are 
two obvious positions 
for an entrance door. 
It is possible to back 
the sofa against a 
group of windows. 


29. Here the 
left side and end 
opposite the fire- 
place are avail- 
able for doors. 
Piano should, if 
possible, be 
placed against an 
inside wall. 


20°-10"4 


26. One of the two 
groups may be adapted 
for dining, eliminating 
need for a separate 
dining room. Minimum 
aa it: clearance around din- 
ing table should be 
3'-0" 

















28. Backing the pri- 
mary - group furniture 
against walls eliminates 
passage behind them 
and reduces room 
width to a minimum. 


30. Placing the 
sofa against one 
side of the room 
tends to open up 
the primary group— 
in effect, to merge 
with it the secon - 
dary conversation - 
group furniture. 





31. The entire area 
may be treated as a 
single unit, all furniture 
being brought into the 


principal group. 


33. By inter- 
changing the 
positions of 
the fireplace 
furniture in 
Fig. 32, a 
grand piano 
can be accom- 
modated. 





35. Type of sofa 
shown is becoming in- 
creasingly popular. 
Chairs (6) may be units 
which can be added to 
sofa, if desired. 
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32. Here the plac- 
ing of the desk 
group (14) allies it 
deny with the fire- 
place unit. Four 
units are included. 


34. Completely 
symmetrical ar- 
rangement in com- 
paratively small 
space; music group 
might replace items 
14 and 25. 


36. "Unit" types of 
sofas are particular- 
ly suited to corner 
groupings. Scheme 
shown contains three 
group units. 
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SPAact in the small house for general living activities 
must often serve a wide variety of functions. Thus, 
furniture can add greatly to the usefulness of living 
area if it is adaptable in type and size to a number 
of different purposes. 

Accompanying data give a working basis for 
providing sufficient space for general living activi 
ties. Dimensional information includes only a few 
of many available sizes and types of furniture. Di- 
mensions of groups refer to clearances necessary 
for comfortable and convenient use. 

Necessary planning considerations include: pro- 
vision of adequate floor and wall space for furniture 
groupings; segregation of trafficways from centers 
of activities; ease of access; and a maximum of 
flexibility. 

Doors in constant use should be placed so that 
traffic between them will not interfere with furniture 
groups. 

Flexibility implies the varying uses to which space 
may be put. The lounging group of the right, for 
instance, requires approximately the same floor 
space as the card-playing group; the sofa, below, 
may be a convertible bed. Thus, functions of other 
areas—such as recreation, sleeping, dining and 
even storage—may be applicable equally to living 
rooms. 





Messwoan4Z 











Wall or other obstruction 





Sofa Sizes (B): 
2'-8" to 3-6" deep 
6'.0" to 7'-2" long 
Love Seats: 

2'-0” to 2'-10" deep 
3-6" to 4'- 6” long 
End Tables (A): 
10” to |'-2" wide 
1'-6" to 3-0" long 
Occasional 

Tables (C): 

2’-0" to 2'-4" square, 
round, oval, draw- 
top, etc. 


Card Tables: 

2'-6" to 3'-0" square; 
folding type |!/2" 
thick folded |aver- 
age) 

Side Chairs: 

\’-6" to 2/0" wide 
1'-6" to |'-10" deep 


Desks, Sloping Top: 
3-0" to 3'-8" wide 
1-6" to 2'-0" deep 
Writing Desks: 
2’-B" to 3'-6" wide 
\’-6" to 2'-6" deep 
Secretaries: 

3.0" to 5'-0" wide 
1-6" to 2'-8" deep 


anew 


Convertible Sofa-Beds (G): 2'-9" to 3'-3" deep, 6-2" to 6'-8" long 
Living Room Tables (F): |’-8” to 3’-0" wide, 3’-6” to 10'-0" long 

Easy Chairs: Wing, 2-4" to 2'-10" square; Club, 2’-4” to 3-3", 3'-9" square 
Book Cases (D}: 2'-6” to 3'-0" wide, 10” to 12” deep 


‘ 
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By GLENN H, BEYER AND ALEXANDER KIRA, Housing Research Center, Cornell University 


The principal factors to be considered 
in planning the dining area are as follows: 
(1) Number of persons to be seated; 
(2) Space used at the table; (3) Space 
for chairs and for passage behind them; 
(4) Seating arrangement; (5) Size and 
type of furniture; and (6) Storage space 
for china, glassware, silver, and linen. 

Recommended space dimensions, based 
on recent research, are provided below. 


SIZE OF PLACE SETTING 


The minimum width needed for each 
place setting is 21 in.; however, a width 
of up to 29 in. is desirable for greater 
freedom of movement, A 25-in, width is 
usually adequate; this permits chairs 19 
in. wide to be placed 6 in. apart. The 
minimum depth for a place setting is 141% 
in. These dimensions allow space for 
china, glassware, silver, and elbow ex- 
tension (See Fig. 1). 


Table 1. 


PASSAGE BEHIND CHAIRS 


The minimum space recommended for 
passage behind chairs is 22 in.; @ satis- 
factory range is 22 to 25 in. If passage 
behind the chairs is not required, a mini- 
mum of 5 in. plus the depth of the chair 
must be provided for pushing back the 
chair when leaving the table (See Fig. 3). 


Size of table 


The minimum width recommended is 36 
in.; a satisfactory width is 36 to 44 in. 

If 25-in..wide place settings are pro- 
vided and if one person is seated at each 
end of the table, then minimum and rec- 
ommended table lengths are as follows: 


Persons Minimum, in. Recommended, in. 
4 54 60 
6 79 84 
8 104 108 
10 129 132 
12 154 156 


Inside dimensions of drawers for storage of silverware 


Adapled from Indoor Dining Areas for Rural Homes in the Western Region, 
Report 118, University of Arizona Agricultural Experiment Station, Tucson 


(June 1955), 


CEE U EEE EEE 


Item Width, in. Depth, in. Height, in. 
8 euch forks, knives, soupspoons; 12 teaspoons, W 1B 24 
6 tablespoons, 4 serving pieces 
12 each forks, knives, salad forks or others, butter V4ha 20 3 
spreaders, soupspoons; 18 teaspoons, 6 table- 
spoons, 3-piece carving set, 3 serving pieces 
12 each forks, knives, soupspoons, salad forks or 17 19, 2% 


butter spreaders; 24 teaspoons, 6 tablespoons, 


6 serving pieces 


UU UE UEIE NEE 


Table 2. 


Dimensions of stacks of folded table linens 


Adapted from Storage Space Requirements for Household Textiles, A.” 
Woolrich, M. M. White, and M. A. Richards, Agricultural Research Bulletin 
62-2, U.S. Department of Agriculture, Washington, D.C. (1955). Dimeu- 
sions given are front-to-back, side-to-side, and height. 


Space 16 in. deep 





Item Minimum, in. 

2 large tablecloths, 14x19x3 
guest use 

2 medium tablecloths, 15x19x1 
everyday use 

4 small tablecloths, 14x10x3 
everyday use 

3 small tablecloths, 14x10x2 
guest use 

12 small napkins 7x10x3 
(2 stacks of 6) 

12 large napkins 8x10x2 
(2 stacks of 6) 

6 place mats, everyday 13x19x1 
use 

1 table pad 13x21x3 


Maximum, in. 


Space 20 in. deep 





Minimum, in, Maximum, in. 





14x36x2 19x14x3 19x28x2 
13x28x1 19x10x1 18x28x1 
14x28x1 10x14x3 15x14x2 
14x28x1 10x14x2 15x14x2 
7x10x3 10x 5x3 10x 9x2 
8x10x2 1Ox 6x2 10x10x1 
13x19x1 19x13x1 19x13x1 
13x21x3 13x21x3 13x21x3 
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If no one is seated at either end of the 
table, the length may be reduced by ap- 
proximately 4 in. 


Space for total dining area 


With the same conditions noted above 
and with an ample 42-in. space for pas- 
sage on all sides of a 42-in..wide table, 
required sizes are as follows: 


Persons Wel = Area 
ft sq ft 

4 1014%12 = 126 
é 1015x14 = 147 

8 WMix16 = 168 
10 101418 = 189 
12 1O1x20 = 210 


If no one is to be seated at either end of 
the table, the length may be reduced by 
2 ft (21 sq ft). 


Storage space 


Linear feet of shelf space required for 
medium-income families, for both moderate 
and liberal supplies of dishes and glass- 
ware, for everyday and guest use, is os 


follows: 
12-in. shelves, 20-in. shelves, 
ftein. ft 
Moderate 21-0 2 
liberal 36-9 2 


Drawer space for storage of silver is shown 
in Table 1. Space for storage of table 
linens is shown in Table 2. 


2i°-29" 





Fig. 1. Size of place setting 





Fig. 2. Passage behind chairs 


Q 


Fig. 3. Leaving the table 
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DINING AREAS must accommodate furniture—either 
portable or built-in—for eating, sitting, serving and 
possible storage. Equipment for these dining func- 
tions may also be adapted to meet other possible 
requirements for this space—os studying, game- 
playing, etc. 

Table space requirements per person are as fol- 
lows: for crowded seating, 1'-10" on the table's 
perimeter; for comfort, 2'-0". Adequate clearances 
for use are indicated on diagrams. 


Furniture Sizes: 


Portable Tables, round (A): 
2'-7"' to 5'-10" diam. 

Portable Tables, rectangular (C): 
2'-6" to 4-0" by 3/-6" to 8'-0"; 
or 21-0" to 4'-0" square 

Dining Chairs, portable: 

1'.6" to 2/-0" by 1'-6" to 1’-10” 
Serving Table (B): 

wat to 3/6" by {’.2" to 1'-9" 
Sideboard or Buffet (B): 

4'.0" to 6-6" by 1-5” to 2'-1" 
China Cabinet (B): 

2'-8" to 3-8" by 1/2" to 11-9" 
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| “With leaf extension— 


(Crowded Seating) 


Wall or any other obstruction 








Furniture Clearances 


To assure adequate space for convenient use of 
the dining area, not less than the following clear- 
ances from the edge of the dining table should 
be observed. 


32 in for chairs plus access thereto 

38 in for chairs plus access and passage 
42 in for serving from behind chair 

24 in for passage only 

48 in from table to base cabinet (in dining- 
kitchen) 


Figures 4, 5, and 64 illustrate proper clearances. 
Various arrangements appear on the next page. 






To kitchen 





42" for 
serving 


To living room 


Fig. 4 Dining room for 6-person, 3-bedroom living unit.* 


_* 
To kitchen 


To 
living 
room 


38"' for chairs 
plus passage 


Fig.5 Dining room for 8-person, 4-bedroom living unit.* 


* From “Manual of Acceptable Practices,’ Vol. 4, U.S. De- 
partment of Housing and Urban Development, 1973. 





(a) Pal Kibchin 





(b) 


Fig. 6 Minimum clearances for dining areas. (a) one end of table 
against wall; (b) serving from one end and one side of table. Source: 
“Housing for the Elderly Development Process,’ Michigan State Housing De- 
velopment Authority, 1974 
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DINING AREAS 
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1. Minimum requires 2-ft buffet 2. Typical dining-room suite, as used 3. Long narrow area with some waste 
space on one side only; 3’ more in East and on West Coast, requires space results when wall pieces are at 
length is needed for extension table. _ furniture space on two sides of room. ends, and end entrance is needed. 





4. Solid lines indicate minimum room 5. Table-and-passage unitinone cor- 6. Spaces smaller than the usual min- 
with corner cupboards, no wall furni- ner permits use of minimum space for imum can be utilized if built-in seats 
ture. Dotted lines indicate added multiple activities; piano may be re- are included; seating and _ table- 
space for 3’ breakfast table. placed by desk, love seat, etc. service comfort are sacrificed. 


—, BENCH OR 


OR 

} LIVING 
ROOM 
CHAIRS 





7. The same set of clearances ap- 8. Arrangement of typical suite in 9. Dining rooms with fireplaces have 
plies to the seldom used round table —_larger-than-minimum space, when a to be larger than minimum for the 
as to the more popular oblong table. screen is used at serving door. comfort of those seated at table. 
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DINING ROOM TABLES DINING 
ROOM 
Allow 2 lineal feer per person CHAIRS 





Human 







passage only 







ne H 2:10" 
eel caine = to 3-3" 
4-0" 2: 2’, 3 4| Varies MINIMUM WwW + WS 

{ Feet 271" To KNEE 


CLEARANCES for Ham omemow [| 1 RSE] “Santee fl Moro 
DINING TABLES tor Tray Service | a = TABLES 





Passage for 
tray service 








SERVING 


BUFFET SIDEBOARD 





H 7:9"to 3:3" H 2-9"10 3:2" TABLE = 
L. 440°I06-6" L 4-010 5:0" H 2-6"t03-0" Pee 
D I-5'to 21° D 1:8'or 1-9" L. 2-6°lo 3 6" om aes 
D I-7'to 1" Hi 4*2"10 62 
CORNER W 2:8"to 3-8" 
D I-10 1% 


CUPBOARD L 






—e 






— 
D 
= 


+ 
» 





Table for two Table for four Table for six 
2'-6"' x 2'-6'' 2'-6"' x 3'-2"' 3'-4"" x 6'-0" 





Table for eight — 3'-4" = 4'-0" Table for eight = 3'.4" = 6-0" or 4-0" = 4.0" 


Fig. 7 Dining room furniture. Source: ''Manual of Acceptable Practices,” Vol. 4, U.S. Dept. of Housing 
and Urban Development, 1973. 
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COMBINED SPACES 


Often several compatible living functions can be 
combined advantageously in a single room. Some 
of the benefits of such arrangements are that 
less space is used but it is used more intensively, 
its functions can be changed making it more flexi- 
ble and serviceable space, it is adaptable to var 
ied furniture arrangements, while visually it can 
be made more interesting and seem more gener- 











——— | 








= 
= 
7 


i 
7B 





60'' between 
facing seating 


MMC TOTS 


ous than if the same functions were dispersed 
into separate rooms. 

For adjacent spaces to be considered a com- 
bined room, the clear opening between them 
should permit common use of the spaces. This 
usually necessitates an opening of at least 8 ft. 
Figures 8 and 9 show combined living-dining 
rooms. 


a 
LILI 24" for 
passage 





= 
] 
| 
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and 


36"' for 
main traffic 


Fig. 8 Combined living-dining room." 






Fig. 9 Minimum clearances and circulation for combined living-dining areas.* 


38"' for 
access 


passage 









To kitchen 


To main 
entrance 


— 


To sleeping 
area 





ieee 


* From “Housing for the Elderly Development Pro 
cess,’ Michigan State Housing Development Authority, 
1974 


Residential 
COMBINED DINING AREA-KITCHEN 
A combination dining area—kitchen is preferred chores and provides space which can be used 


by some occupants of small houses and apart- as the family’s day-to-day meeting place. 
ments. This arrangement minimizes housekeeping 


21'' sink counter combined 
with 21'' range counter 










21" sink tounter combined 
48" to base with 15" rafrig. counter 
cabinet and 36'' mixtog counter 


To rear 
entrance 


42" for serving 


32" for chair 
plus access 





To living room 


Fig. 10 Combined dining area—kitchen, 2-bedroom living unit. Source: ‘Manual of Acceptable 
Practices,’ Vol. 4, U.S. Dept. of Housing and Urban Development, 1973. 


One of the primary functions of the kitchen snacks, or just serving coffee to a neighbor. This sketches (Fig. 11) show the various possible ar- 
has been to provide a place for informal or family eating area should be clearly defined as a sepa- rongements. Another arrangement is the kitchen- 
eating. This is different than guest or formal din- rate functional area. family room. 
ing in a separate dining room or area. The infor- A frequent and desirable arrangement is the 
mal dining generally consists of breakfast, lunch, combined kitchen-dining area. The following 







a 
45 fom lase cabal Pruslt ine table w/ 
ia ae a, 


Fig. 11 Minimum clearances for dining area in kitchen. Source: “Housing 
for the Elderly Development Process,” Michigan State Housing Development 
Authority, 1974. 
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BEDS CHESTS 
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Single bed Twin bed 
3-0" = 6-10" 3'-3" = 6-10" 
Three-quarter 
4'-0 x 6-10" 
TABLES 





SMALL CHEST 





3'-o"x |" 6" 
KIDNEY MEDIUM 
‘ ” ‘ ” 
3-0" 1'-6 LARGE DRESSING WONT 
4-0" 2'- 0" SMALL -6"x!'-6 
OCCASIONAL 
2'-6"x 2'-6" 
CHAIRS 


SMT 
ee 





CTS 


Dresser 





4 Chair 
ree BOS BENCH DRESS'G 1-6" x 3i-6P 
Easy chair “8 2'- o" 2-6" acti peage x yr-ke 


2'-6"" x 3'-0" 





End table 
1-6" x 2'-6"' 








[ex oo TABLE 
CHEST OF 
DRAWERS 





Desk 1'-8" x 3'-6" 
with chair 





BouUDOIR 
CHAIR 


IN Television set 


— ThA! x 2'-8" 
2'-6"' x 4'-6"' 





Fig. 1 Typical average furniture sizes. 


BEDROOM 


DiaGrams indicate minimum clearances that 
should be provided for use of the bedroom furni- 
ture shown, dimensions for which are listed below. 
Many types and sizes of furniture are available; 
but those listed are most common and can serve 
as a basis for bedroom design, At least 2 in should 
be allowed as clearance between walls and furni 
ture; 3 in between furniture units. 


Beds: 

Single (C), 3’-0”" to 3'-3" wide; 6'-10" long. 
Twin (F), 3’-3" wide; 6'-10" long. 

Three-quarter (E), 4’-0" wide; 6’-10" long 
Three-quarter (B), large, 4-2" to 4'-6" wide; 
6'-10" long 

Double, 4'-6" wide, 6'-10" long. 

Roll-away beds, (A): 2'-0" by 5’-0" on edge, 3" 
clearance on all sides 


Bed Tables (G): 
1'-2" to 2'-0" by 1'-0" to 2’-0” 


Bedroom Chairs (H): 
Small, 1'-8" by 1'-8"; larger, 2'-6" to 2'-10" 
by 2'-8" to 3'-2” 


Dressers (3-drawer) (D): 
3'-0" to 4'-0" by 1'-6" to 1°-10" 


Chest of Drawers (4-drawer) (D): 
2'-B" to 3'-4" by 1'-6" to 1’-10" 


Chaise Longue: 
2'-0" to 2'-4" by 4'-0" to 5’-6” 


Day Bed: 
2'-9" to 3'-3" by 6'-2” to 6'-8” 


Dressing Table: 
1'-3” to 1'-10" by 3’-0” to 4'-2” 












Door or 
other 
obstruction 
. To m 8 

4-0" 





Minimum clearances for twin-bed group 


Door or other obstruction 


Nearest 


obstruction 
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a 


me 
&: 


Roll-away bed 


bancwnwcuce 





Door, furniture 
or other 
obstruction 


Clearance for dresser 





Minimum clearances for single bed 
and dresser group 
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24 


36"' to 
use 
dresser, 
closet 





a 


36"' to 
use 
closet 


36' to use 
dresser 





Fig. 2 (a), (b) Primary bedroom, (c) primary bedroom without crib.* 


FURNITURE CLEARANCES 


To assure adequate space for convenient use of 
furniture in the bedroom, not less than the follow- 
ing clearances should be observed (Figs. 2 and 
3). 
42 in at one side or foot of bed for dressing 
6 in between side of bed and side of dresser 
or chest 


FURNITURE ARRANGEMENTS 


The location of doors and windows should permit 
alternate furniture arrangements. 


36 in in front of dresser, closet, and chest of be placed against the wall except in bedrooms 
drawers for the elderly (Fig. 4). 
24 in for major circulation path (door to closet, 
etc.) 
22 in on one side of bed for circulation 
12 in on least used side of double bed. The * From “Manual of Acceptable Practices,” Vol, 4, U.S, 
least-used side of a single or twin bed can Department of Housing and Urban Development, 1973. 


use 
dresser 





(a) 


12'' beside double bed 





36"' to 
use 
closet 





(b) 
Fig. 3 (a) Single-occupancy bedroom; (b) double-occupancy bedroom.* 


36"' to 
use dresser 


30" to 





Fig. 4 Single-occupancy bedroom for elderly; 
there is ao 12-in allowance to make the bed.* 


Where at least two other sleeping spaces are 
provided, a dormitory is sometimes preferred by 
larger families (Fig. 5).* 


* From ‘Manual of Acceptable Practices," Vol, 4, U.S. 
Department of Housing and Urban Development, 1973. 











Fig. 5 Dormitory bedroom. 


36"' to 
use 
dresser 


} 
22'' at one 
side of bed 
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TYPICAL UNIT ARRANGEMENTS 





1. For comfort, 2 night tables are 
desirable with a double bed. A 
minimum double-bed unit arrange- 
ment may be achieved by omitting 
arm chair and one side chair, and 
reducing to 3’-6” the traffic lane 
at foot of bed. 


i4-8"t | 


4. Minimum twin-bed group (2 5. 


2. Use of small chairs and chest 
makes possible the addition of 
conversation or lounging furniture 
(2 chairs and table) to a typical 
suite, without increasing square 
footage. Use of 3-ft passages 
eliminates crowding. 





Increased requirements for addition of 


night tables) needs 9’-6’ wall. dressing table and boudoir chair. 
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7. Variations on this plan 
may be developed by re- 
placing the chair between 
the beds with a dressing 
table which serves also as 
a night table. This would 
free other walls for twin 
chests, shown dotted. 





3. Other types of arrangements 
beyond the minimum include ad- 
dition of a chaise longue (shown 
dotted above), which is usually 
placed at an angle to walls, re- 
quires a table, and necessitates 
ample passages. 


6. Twin beds with single night table require 
8’ of wall space. 


8. Twin beds head- 
ing toward a com- 
mon corner may re- 
quire less space than 
is indicated if dress- 
ing table and bou- 
doir chair are 
omitted. 





| ee" | 


9. Single-bed unit with two 
night tables requires 6’-6” wall. 


12. Minimum for couch or 
single bed placed sideways 


t Il. 
oe reduced 6”. 


COMBINED SPACES 

A bed alcove with natural light and ventilation 
and which can be screened from the living area 
is desirable in a O-bedroom living unit (Figs. | 
and 2). 


36'' to use 
dresser 


Two 

one 

bed accessible 
for elderly 


Night 


light out- 
let for 
elderly 





15"' sink counter and 21" 15" range and 
mixing counter combined refrigerator 


Fig. 1 0-Bedroom living unit.* counters Somrined 





10. Minimum dimensions for 
passage both sides of bed. 


13. If position of chest 
changed room width may be 
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11. Unusual but 
satisfactory arrange- 
ment or long, nar- 
row space; if units 
E and F are reduced 
2'-0” in length, room 
length may be de- 
creased 2’-0”. 


14. Door-swings may require in- 15. Slightly more com- 
creased clearance at foot of bed. fortable than Fig. 14, but 
bed making is difficult. 













Two sides, ane 36"' to 
end of bed use 

accessible dresser, 
for elderly closet 


Night light 
F ostae for elderly 
A A 


\ 


' from table 


to base cabinet 





15" sink and refrig 
counters combined 


{Sink and range counters 


combined with 21'' mixing 
counter 


Fig. 2. 0-bedroom living unit with sleeping alcove.* 


* From “Manual of Acceptable Practices,” Vol. 4, U.S 


Department of Housing and Urban Development, 1973 
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In housing for the elderly and handicapped, 
the units suitable for wheelchair users often can 
be placed advantageously on the ground floor 
(Fig. 3) 


Night light 
outlet 


Fig. 3 0-Bedroom living unit for wheelchair user.* 


~, 
\ 


5' turning 


A 


diameter for 


wheelchair / 
, 
a 


— 


ZOO 


VW 


TOTS 


Omission of an easy chair is acceptable to 
give more space for occupant’s wheelchair (Fig 
4). 


Night light 
outlet 





* From ‘‘Manual of Acceptable Practices,’ Vol, 4, U.S 
Department of Housing and Urban Development, 1973 Fig. 4 0-Bedroom living unit for wheelchair user.* 
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By GLENN H. BEYER AND ALEXANDER KIRA, Housing Research Center, Cornell University 





KITCHENS 


The kitchen is not a specialized work- 
room, for it has many uses. It is used for 
preparation of meals, food preservation, 
storage of food and utensils, and also, in 
many cases, for eating, laundering, enter- 
taining, and child care. In it @ woman 
uses her own labor and also makes full 
use of electric power, tap water, and man- 
vfactured or bottled gas; she uses re- 
frigerators, stoves, dishwashers, mixers, 
toasters, and garbage-disposal units, os 
well as various kinds of storage compart- 
ments and work surfaces. 

Since more time and effort are fre- 
quently spent in the kitchen than in any 
other area of the house, careful planning 
is especially important. This requires care- 
ful selection of appliances and storage 
units and convenient arrangement of the 
area, Some general planning guides ore 


as follows: 


FOOD PREPARATION 


Arrangement 


It is important to keep the basic work 
area compact, even if the kitchen is of 
the large “‘living’’ type. Consideration 
should be given, however, to the possi- 
bility of more than one person working 
there. The arrangement will vary accord- 
ing to the size and shape of space ayail- 
able, but we should always keep in mind 
relationships among functions in different 
areas of the kitchen. 


Traffic lanes 


Traffic lanes through work areas should 
be avoided. Arrange the service entrance 
and access to the basement so that traffic 
not essential to food preparation, service, 
or storage can by-pass the area, 


Sa 


rad ~ 


MAXIMUM WORKING a 





Fig. 1 Vertical and horizontal limits of reach. 


Storage 


Kitchen design should be functional in 
the sense of minimizing reaching and 
stooping. Storage facilities should be no 
higher than a woman can reach with both 
feet flat on the floor, There should be 
sufficient space to store items so that they 
may be easily seen, reached, grasped, 
and taken down and put back without 
excessive strain. With proper planning, 
stored items can be located close to where 
they are first used, and unattractive items 
can be kept out of sight. Storage space 
should be sufficiently flexible to permit its 
adjustment to varying amounts, sizes, and 
kinds of food, supplies, and utensils. 
Shelving should be adjustable. 


Counters and working surfaces 


The height of counters and working sur 
faces should permit a comfortable working 
posture. The worker should be able to sit, 
if she wishes, while doing certain kitchen 
tasks, such as working at the sink. Con- 
tinuous lines and surfaces permit ease of 
movement, and ore easier to keep clean. 


Servicing and replacement of appliances 


Consideration should be given to ease 
of servicing and replacement of major 
appliances, especially built-in units. 


Materials 


Materials and finishes that minimize 
maintenance and cleaning should be used, 
and they should be sufficiently light in color 
to create a pleasant work atmosphere. 


Lighting 

Good lighting helps to prevent fatigue, 
os well as promoting safety and a pleasant 
atmosphere. Comfortable levels of light, 


MAXIMUM WORKING AREA 
NORMAL WORKING AREA 


with a minimum of shadows, should be 
planned throughout the kitchen. Adequate 
daylight or artificial lighting makes the 
room more agreeable and attractive than 
a dark or poorly lighted room. 


Ventilation 


The kitchen should be well ventilated, 
with an exhaust fan to remove objection- 
able kitchen odors. 


Safety 


Burns, scalds, falls, and explosions should 
be “designed out’ of the kitchen. Sharp 
corners, exposed handles, and control 
knobs on kitchen equipment should be 
avoided, and there should be safety 
catches on doors and drawers to limit the 
exploratory activities of young children. 


Accessibility 


There should be easy access to front 
and back doors, laundry area, telephone, 
and bathroom. 


Decoration 


Color, texture, and decoration should 
be used to create an atmosphere that is 
attractive, cheerful, and restful. 


OTHER KITCHEN ACTIVITIES 


Nonworking areas 


Nonworking areas should be segregated 
from working areas. Avoid interruption of 
work areas by breakfast nooks, general 
storage closets, rest areas, and other areas 
not essential to normal food preparation 
activities, 


Eating facilities 

Most families want to eat some meals 
in the kitchen. Provision should be made 
for this, if possible, even if a separate 
dining room is also provided, 


Child's play 


In younger families, especially, there 
is likely to be one or more children who 
want to be neor their mother. Provision 
should be made for a play area out from 
underfoot, but where adequate supervision 
is possible. Storage space should be pro- 
vided for toys and games. 


Infant care 

It is a well-known fact thot maeny 
kitchens are used for core of infants. If 
provision is not made in the bathroom for 
infant care and related supplies, then it 
should be made in the kitchen. 


Grooming 


Washing hands 
grooming frequently take place in the 


and some personal 
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kitchen, especially if there is not ready 
access to the bathroom. A mirror is de- 
sirable. 


CRITICAL DIMENSIONS 


dimensions ore recommended on the basis 
of research and do not necessarily coincide 


with either current practice or 


lar, are based on research covering opera- 


tions at individual work centers. Over- 


currently lapping is permissible if work at adjacent 
available cabinets and equipment. Width centers is not being carried on simul- 
requirements for counter space, in particu- taneously. 


The dimensions” for working 


space are illustrated in Figs. 1-4. These 


“critical 


_Is"-24 





a. 


| _._ 18" _|(IF STORAGE NEARBY) 


33" _ (EITHER SIDE) 
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Fig. 2. Minimum counter-width dimensions. 
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Fig. 3 Comfortable working heights. 
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Fig. 4 Minimum clearances—horizontal and vertical. 


BASIC WORK AREAS 


The work center concept, favorably sup- 
ported by a great deal of research data 
from many sources, emphasizes the planning 
of the kitchen in terms of its major cen- 
ters of activity. These work centers, in 
turn, are planned in terms of their constit- 
vent parts, their proper functions, and 
their ideal relationships, one to another. 
The actual design of the work centers 
will vary with the size and shape of space 
available in each project. Four work centers 
must be considered: sink, range, mix, and 
serve. In addition, there is the refrigerator 
(which functions as a closely related 
storage center) and the oven, if it is not 
an integral part of the range. 

Each work center should have three 
components: (1) Adequate storage space 
for the various items used there; (2) Ade- 
quate counter space for the work to be 
accomplished; and (3) Necessary utilities 
and facilities, such as water at the sink, 
heat ot the range, outlet and space for 
the mixer at the mix center, and adequate 
lighting at each center. 

Equip each work center for the storage 
of utensils, supplies, and dishes according 
to their frequency and order of use. 

Tables 1—4 list the number of items and 
the space dimensions required for equip- 
ment and food supplies commonly stored 


Table 1. 








COUNTER 


O 


MINIMUM CLEARANCE 
WHEREVER TWO PEOPLE 
©) MAY BE WORKING AT 
SAME TIME 


Gp 








Adjacent to sink 
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Minimum width of passages 


Equipment and food supplies stored at range center 





Item 


Potato masher 
Knives, forks, spoons 
Frying pan, 10'%-in. 
Frying pan, 9-in 
Frying pan, 6-in. 


Pot lids 
Potholders 


Rice, 1-Ib pkg. 
Spaghetti, 1-lb pkg 
Coffee, 1-lb can 
Oatmeal, 3-lb box 
Macaroni, 1-lb pkg. 
Tea, 8-oz pkg. 


Number stored 


Limited Liberal 
Equipment 

1 1 

3 3 

1 1 

1 2 

0 1 

2 4 

4 8 


Food supplies 





1 
1 
1 
1 
} 
1 


Side 


side 





315 

3h 
WW 

914, 


1014, 


2h, 
2h 
SY 
6 
2 


2 


*Dimension of the item (including lid, if any) plus clearance for handling. 
+Provides for stack of 6 potholders 


per item, in.* 


Storage space 





Front 
to 
back Height 


13 4\4 
13 3 
We 514 
16 5 
12 5 
1014 1 
7 2t 
4 ols 
Wis 6 
5% 4 
6 MW 
514 9 
4s 7 
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at each of the four centers. These lists 
represent the storage space requirements 
for the average family, but they may be 
adapted to the needs of particular families, 
The storage space dimensions are based 
on the most recent information available. 


KITCHEN ARRANGEMENT 


The location of work centers 
should permit a continuity of kitchen ac- 
tivities as follows: (1) Storage (gathering 
materials needed for the performance of 
the task); (2) Cleaning and mixing (or 
initial preparation); (3) Cooking; (4) 
Serving, or storing for future use; and 
(5) Cleaning up, (See Fig. 5.) 

In principle, any plan that interrupts 
this continuity with doors, or with non- 
working areas or facilities, is faulty be- 


relative 


couse extra steps are required every time 
the gop is crossed, and, consequently, 
convenience and working efficiency are re- 
duced. 

The actual plan may be U-shaped or 
L-shaped, or it may be of the corridor 
type. 

The “U” arrangement affords the most 
compact work area. Frequently, however, 
this arrangement is impossible to achieve 
because of the necessity of having a door 
on one of the three walls. The resulting 
“Broken U’ arrangement still permits com- 
pactness, but traffic is allowed through the 
area. Therefore, special consideration 
should be given to the arrangement of 
the work centers in order to minimize the 
effect of through traffic. 

The “L” arrangement is ideally suited 
where space along two walls is sufficient to 
accommodate all of the necessary work 
areas. This arrangement has the advan- 
tage of concentrating the work area in 
one corner, thus minimizing travel, but it 
has the disadvantage of necessitating longer 
trips to the extremities of the “’L,”’ 

The ‘Corridor’ arrangement 
factory where doors are necessary at each 
end of the space. This arrangement fre- 
quently has the advantage of the parallel 
walls being closer together than in the 
typical “U,” but the disadvantage of a 
greater distance along the corridor. 

An important factor in determining the 
location of specific work areas within any 
of these over-all arrangements is frequency 
of use, which in Fig. 6 is expressed as the 
percentage of trips to and from each area. 

Figures 7-9 provide floor plans illus- 
trating some possible arrangements of the 
basic work centers within each of the plan 
types. If the space for the kitchen is al- 
ready established, the number of possible 
satisfactory arrangements obviously will be 
limited. If the space is being planned, 


is satis- 


however, greater choice of arrangements 
is possible. In either event, the advantage 
of a shorter distance between some re- 
lated areas must be balanced against the 
resulting increase in distance between other 
related areas, An end-to-end alignment or 
@ right-angle arrangement between areas 
of close relationship can eliminate trips 
and reduce the over-all travel distances. 
Functional relationships between key work 
centers ore, of course, accommodated more 
ideally in some of the plans than others. 


FHA REQUIREMENTS FOR KITCHEN 
STORAGE ! 


Total shelf area; 50 sq ft minimum; not 


1 From Minimum Property Standards for 
One and Two Living Units, Federal Hous- 
ing Administration, Washington, D.C, (Re- 
vised, July 1959). 


Table 2. 


less than 20 sq ft in either wall or base 
cabinets. 

Total countertop grea: 11 sq ft minimum, 
Total drawer area: 11 sq ft minimum. (If 
a 39-in. range is provided, it may be 
counted as 4 sq ft of base cabinet shelf 
area and 2 sq ft of countertop area.) 
Wall shelving: 74 in, maximum height. 
Countertop: 38 in. maximum height, 30 in. 
minimum height. 

Height between wall cabinets and counter- 
top: 24 in. minimum over range and sink, 
15 in. minimum elsewhere. (Shelving may 
be closer if it does not project beyond 
a line drawn from the front edge of the 
wall cabinet at an angle of 60 deg to 
the bottom of the cabinet.) 

Depth of shelving: wall shelving—4_ in. 
minimum, 18 in. maximum; base shelving— 


Equipment and food supplies stored at sink center 


In addition to the items listed below, allow 
space for hand tools (such as can opener, 
small veyetable brush, paring knives, rubber 


a stool for sitting. 


plate scraper), cleaning supplies (such as 











Number stored 


Storage space 


soap, soap powder, cleanser, paper towels), 
garbage and trash containers, and possibly 











per item, in.* 
Item Side Front 
to to 
Limited Liberal side back Height 
Equipment 
Dishpans, nested 2 2 16s Tels, 8 
Dishdrainer 1 2 14h 18h 6 
Double boiler 1 1 7h 12 1014, 
Pressure saucepan 0 1 9 17 m4 
Saucepan, 6-qt 0 2 ols. 101 9 
Saucepan, 4-qt 1 } 9 W 75 
Saucepan, 3-qt 2 2 als 15 8 
Saucepan, 2-qt 1 1 7s 14 7 
Saucepan, 1-qt 1 1 6h, 13 6 
Colander 1 1 Wks 13 6 
Coffee pot, 6-cup 1 1 6 9 0 
Dishtowels 8 12 12 11 5(8) 
Handtowels 8 12 12 10 5(8) 
Aprons 4 6 VW 10 5(4) 
Dishcloths 6 12 8 8 4(6) 
Food supplies 

Potatoes, Ib 10 10 9 VW 8 
Onions, lb 3 3 9 7 8 
Fruit, Ib 3 3 9 7s 5 
Lentils and peas, 2-Ib pkg. 1 1 3% 5 MS 
Dry beans, 2-lb pkg. 1 1 314 5 Bly 
Prunes, 1-lb pkg. 1 1 3 5 8 
Canned food, No. 2 can 6 8 4 4 5hy 


*Dimensions include clearance for handling. 


tNumber in parentheses refers to number of items in stack for which storage space dimen- 


ston is given. 


Table 3. Equipment and food supplies stored at mix center 


In addition to equipment and supplies listed 
below, allow space for such miscellaneous 


items as cookbooks, wax paper, and certain 





Number stored 


Storage space 
per item, in.” 


essential hand tools (hammer, pliers, screw 
driver, and knife sharpener). 














Item Side Front 
to to 
Limited Liberal side back Height 
Equipment 
Electric mixer 1 1 7-12 10-14 10-17 
Flour sifter 1 1 6h, 9 7 
Mixing bowl, 3!4-qt 1 ) 12k, 12, 6 
Mixing bowl, 2-qt 1 2 914 WW, 5% 
Mixing bow!, 1-qt 1 1 7%, 74 5 
Pint measure 1 1 4s 64 5u 
Cup measure, set 1 1 4 5 5 
Baking dish, 10'4-in, diam 0 1 11 1214 44 
Baking dish, 9-in. diam 1 1 10 Ws 4, 
Loaf pan 1 2 64 1014 3 
Biscuit pan 1 1 10 Was 3 
Pie pans 1 3 10 10 2% 
Cake pans 2 2 12 12 21. 
Muffin pan 1 2 W 14 2. 
Cookie (baking) sheet 1 2 1214 16 2 
Egg beater 1 1 4 1214 4 
Cookie cutter 1 1 3 3 3% 
Rolling pin 1 1 3 19 3% 
Mixing and blending forks 2 6 3 1234 24 
Measuring spoons, 4 sets 1 2 3 6 2% 
Egg whisk 0 1 4 12h 234 
Knives and spatulas 2 6 3 14 2 
Food supplies 

Cornmeal, 5 Ib 1 1 8 8 ? 
Flour, 5 Ib 1 1 8 8 9 
Sugar, 5 lb 1 1 8 8 9 
Pancake flour, 2-lb pkg. 0 1 2's 6s 10! 
Cake flour, 2°\-Ib pkg. 1 1 3 7 101, 
Vinegar, 1-qt bottle 1 1 4 4 10 
Powdered sugar, |-lb pkg. 1 1 214 4 Bhs 
Brown sugar, 1-lb pkg. 1 1 2 a 8 
Coconut, 7-0z pkg. 1 1 2 a 8 
Shortening, 3-lb can 1 1 5's, 5h 8 
Cornstarch, 1-Ib pkg. 1 1 215 4 7 
Cocoa, 1-lb pkg. 1 1 3 4 74 
Raisins, 15-0z pkg. 1 1 au aly 7 
Flavorings, 6-in.-tall bottle 3 5 Ws 214 7 
Selt, 1-lb 10-02 pkg. 1 2 4 4 7 
Baking powder, 1-lb pkg. 1 1 3 3k, 6 
Beking soda, 1-lb pkg. 1 1 21; 4 6h, 
Package desserts, 3°4-0z pkg. 1 3 2 4 5h. 
Spices, 41)-in.-tall can 2 3 21. Bu 5) 
Spices, 3-in.-tall can 4 6 Ws 2k 4 





*Dimension of the item (including lid, if any) plus clearance for handling. 
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Fig. 5. Flow of work in food 
preparation 


oe. 


12 in. minimum, 24 in. maximum; counter- 
top—15 in. minimum, 24 in. maximum, 
Spacing of shelving: if depth of shelf is 
4-6 in., allow 5 in. minimum spacing, if 
6-10 in. allow 6 in., if 10-15 in. allow 
7 in., if 15-24 in. allow 10 in. 

Backsplash (required where countertop 
abuts walls): 4 in. minimum height. 

Steel cabinets: minimum gages—case and 
drawer slides, 16; gussets and cross rails, 
18; bottoms, door and drawer fronts and 
sides, 20; elsewhere, 22. 

Exhaust fan (required in ceiling or wall 
near range, or in hood over range): 
minimum capacity—15 air changes per 
hour. 





Fig. 6. Percentage distribution of trips 
in food preparation 
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Table 4. Equipment and food supplies stored at serve center 


In addition to the items listed below, provide miscellaneous items as lunch boxes, serving 
a drawer for silverware and space for such tray, and hot-plate pads. 





Number stored* Storage space 
per item, in.t 


Item Side Front 








to to 
Limited Liberal side bock Height 
Equipment 

Paper napkins, box 1 2 8 8 3h 
Tablecloth, luncheon 0 1 10 14 28 
Tablecloth, dinner 1 2 10 19 3§ 
Cups 8(4) 12(6) aus 5%, é 
Cereal dishes 6(2) 8(2) 7% 7, 5 
Dinner plates 8(1) 12(1) 1 W 4, 
Salad or pie plates 8(1) 12(1) 9 9 4\, 
Fruit dishes 6(1) 12(1) 5h 5M 6 
Saucers 8(1) 12(1) 7, 7M, 4\i, 
Juice glasses; 6 8 3 3 5 
Pitchers, large 1 2 7%, 1014 10 
Pitchers, medium 1 1 7 8 10 
Water glasses? 8 12 34 3 é 
Bowls, oval 2(1) 3(2) 134, 4 9% 
Bowls, round 2(1) 4(2) 9, gle, 7 
Creamer 11) 1) 5 7 5 
Gravy boat 0 1(1) 6 10%, 5 
Jelly-relish dishes 2(1) 2(1) 7M, Tha 2 
Platter, large 1(1) 1(1) 16 13 21 
Platter, medium 1(1) 2(1 or 2) 14 MW 2u, 
Platter, small 0 1(1) 12 9 2, 
Serving plates 0 2(1 or 2) 1 VW 4h 
Sugar 11) 1(1) 5\, 6 5M 
Tray, medium 0 11) 15, wh, 3 
Refrigerator dishes, set of 4 (1) (1) 8 ls 7 
Toaster 1 1 6-7 9-12 7-8 


Woffle iron 0 1 10-14 8-14 3-5 


Food supplies 





Prepared cereals, 11-in.-tall box 2 4 3 8 14 
Cookies, 1-Ib pkg. 1 2 3 6h, Wg 
Crackers, 1-lb pkg. 1 2 aus 10% 6 
Peanut butter, 1-lb 4-oz jar 1 1 3 3 6M 
Mayonnaise, 1-pt jar 1 1 3 3% 6 
Jam and pickles, }-pt jar 1 3 3 3 2 
Bread 1 2 5% 12 6 
Cake 1 1 94 94 2h 





*Number in parentheses refers to number of stacks, 

tOne-half in. added to side-to-side and front-to-back measurement of item or stack and 
3 to fin. to height to permit safe handling. For stacked items, clearance is sufficient to remove 
single item from stack. 

tGlasses placed three rows to a shelf instead of stacking. 

§Provides space for two tablecloths. 
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REFRIGERATOR 


Fig.7 U-shaped plans. If a dishwasher is desired, it should be located 
at the sink center. 





REFRIGERATOR 


_—— =r é —— 





Fig.8 “Corridor” plans. If a dishwasher is desired, it should be located 
ot the sink center. 


35 


Residential 


KITCHENS 








eae rie REFRIGERATOR 


REFRIGERATOR 








SERVE 














REFRIGERATOR 





Fig. 9 “Broken-U" plans. If a dishwasher is desired, it should be Fig. 10 L-shaped plans. If a dishwasher is desired, it should 
located at the sink center. be located at the sink center. 
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A work triangle is an efficient kitchen arrange- 
ment (Fig, 11). Figures 11-16 are from ‘‘Manual 
of Acceptable Practices,” Vol. 4, U.S. Department 
of Housing and Urban Development, 1973. 





Fig. 11 Minimum distances from appliances to inside 
corners of base cabinets. 






24'* at sink 


“Ngee to 18! 


74" to top shelf 


Fig. 12 Typical cabinet dimen- 
sions. 


21"' sink counter combined Sink and range counters combined 
with 36'' mixing counter with 36'' mixing counter 





21'' range counter combined 21'' sink counter combined 
with 15"' refrig counter with 15"' refrig counter 


Fig. 13 Kitchens for 2-bedroom living unit (with minimum storage, counter area, 
fixtures). 
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Sink and range counters combined 18"' sink counter combined 
with 30'' mixing counter with 15"' refrig. counter 







fis"| 18" sink counter and 18'' 


range counter combined 


Sink and refrig. counters combined 
with 30'' mixing counter 


18" range counter 
combined with 15'' 


refrig. counter Sink counter 


combined with 
30'' mixing counter 





Fig. 14 Kitchens for 1-bedroom living units (with minimum storage, counter area, fixtures). For 
kitchens for 0-bedroom living units, see pp. 27-28. 






21'' sink counter combined 
with 21'' range counter 


Sink and refrig counters 
combined with 36" mixing counter 


Fig. 15 Kitchen for 3-bedroom living unit (with minimum storage, 
counter area, fixtures). 






30'' sink counter combined 
with 30'' range counter 


Sink and refrig counters 
combined with 42'' mixing counter 


Fig. 16 Kitchen for 4-bedroom living unit (with minimum storage, counter 
area, fixtures). 
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(including materia! adapted from previously published article by Lorch C. Renshaw in 3rd ed. of Time-Saver Standards) 


LAUNDRIES 


Laundering includes a host of tasks— 
collecting and sorting dirty clothes, pre- 
treating, washing, drying, sprinkling and 
ironing—all of which are tiring, for they 
require a great deal of stooping, lifting, 
and carrying. To reduce the amount of 
effort required, a laundry center (either 
separate or combined with another area) 
should be carefully planned. Some bosic 
planning considerations are as follows: 


Arrangement 


The sequence of laundering operations 
should determine the planning of space and 
facilities and the placing of equipment. 


Traffic lanes 


With automatic equipment, many fom- 
ilies now wosh clothes three or four days 
a week, Therefore, laundering should not 
be done in any of the congested areas of 
the house. Passageways should be at least 
4 ft wide. If the laundry area adjoins the 
kitchen, there should be a barrier of some 
type, at least a counter, between the two 


creas, 


Equipment and facilities 


To reduce the amount of effort required, 
a laundry center should have a sorting 
table, a heating surface (such as a hot 
plate), and storage facilities for soiled 
clothes, washing supplies, and baskets, as 
well as a washing machine, dryer, ond 
ironing board; some may also have ironers, 
A laundry tray (usually a 14-in-deep por- 
celain enamal sink) is desirable for pre- 
washing, soaking, of starching some items. 


Space 


The space should be dry, heated, and 
well lighted, with sufficient electrical out- 
lets, properly located. The space should be 
ventilated to remove moisture and odors. 


Accessibility 


Laundry centers today can be more con- 
veniently located because of the compact- 
ness of automatic washers and dryers and 
the elimination of much of the dampness 
and disorder formerly associated with 
household washing. Although many loca- 
tions are possible (such as the kitchen, 
bath, separate loundry room, or utility 
room), the laundry center should be acces- 
sible both to the work areas of the house 
(since frequent trips to and from them may 
be required during any of the laundering 
processes) and to outdoor summer drying 


areas, 


FLOW OF WORK 
Convenience and efficiency are achieved 
by placing the equipment in their natural 


order of use: (1) Clothes chute (with or 
without bins or hampers), (2) Sorting and 
pretreating table or counter, (3) Washing 
machine, (4) Laundry tray (if available), 
(5) Dryer, (6) Ironing board (and ironer, if 
available), and (7) Standing or hanging 
bar and counter for ironed items. In addi- 
tion, a storage closet or cabinet is neces- 
sary for cleaning supplies. In some in- 
stances, a hot plote is also needed. Some 
of these facilities and equipment are de- 
scribed in more detail below. 

Clothes chute: In two-story houses, the 
chute is a handy device for delivering 
clothes from upstairs. It should empty on 
or near the sorting table so that the clothes 
will not have to be carried or handled 
more than necessary. It should be vertical, 
because curved sections are likely to cause 
clothes to clog the chute. 

Sorting and pretreating table: Ample 
space should be allowed on a table or 
counter for sorting and dampening the 
clothes, and for a clothes basket, as well 
os space for the worker using the table. 
The table size required will depend upon 
the size of the average wash lood. Research 
at Pennsylvania State University indicates 
that a table 6x2)4 ft is required for o 
32-Ib, 4-load laundry. For pretreating, an 
crea 20x36 in. is adequate for work and 
equipment (pan, brush, soap, and kettle). 

Washing machine: Automatic washers 
and dryers permit much more convenient 
and compoct arrangements than were pos- 
sible with nonautomatic equipment. The 
total floor area needed is determined by 
the type of washer, the other equipment 
needed, and the space for the worker. The 
old-fashioned, galvanized tubs ore not re- 
quired with automatic equipment, but, as 
indicated earlier, a laundry tray is desir- 
able. To ensure that a laundry area is both 
economical in use of space and convenient 
to work in, the dimensions shown in Fig. 4 
should be followed. 

Drying: The research at Pennsylvania 
State University revealed that 124 lin ft of 
line is required to hang a 4-load laundry 
of 32 Ib. 

The space requirements for different 
styles of dryers, and for operating them, 
are shown in Fig. 5. The combination 
washer-dryer or the stacked arrangement 
of washer and dryer requires less floor 
area thon other arrangements. These di- 
mensions are shown in Fig. 6. 

Since some garments must be hung to 
drip-dry, o pull-out drying rod or similar 
arrangement should be provided, preter- 
ably above o laundry tray (or a floor 
drain, if the laundry is in the basement). 

Ironing: An ironing board adjustable 
from a height of 23 to 37 in. accommodates 


most women when sitting or standing to 
iron. The choice of either @ built-in or o 
freestanding board depends upon personal 
preference. Freestanding boards should be 
stored where they are readily accessible 
The space needed to use a hand iron at a 
board is shown in Fig. 2. The space needed 
to use an ironer, with auxiliary equipment, 
is shown in Fig. 3. 

The storage closet should be large 
enough to accommodate soaps, spoons, 
sieves, bleaches, bluing, stain remover, 
starch, clothespins, and the like. If a 
storage cupboard 8 in. in depth is placed 
over an automatic washer, it should be at 
least 20 in. above the washer; and if 12 
in. in depth, it should be 24 in. above the 
washer, This clearance allows for head 
room when using the water faucets. 


SPACE ARRANGEMENTS 


Laundering may be done in a room de- 
signed especially for this purpose, or in a 
multiuse room, designed also for food 
preparation, sewing, child ploy, and the 
like. 

The best location, of course, is convenient 
to other work centers, such as the kitchen. 
and to the drying yord so that there will 
be ao minimum of carrying necessary. Gen- 
erally, basements ore not considered de- 
sirable locations because of their incon- 
venience, dampness, and lock of adequate 
light. 

Figures 7-13 provide floor plans illus- 
trating various arrangements of basic 
work areas needed for the laundering 
process. In some of the plans shown, the 
space needed for laundering is treated os 
@ separate area; in others, possible com- 
binations with other areas are indicated. 


EQUIPMENT 

Figure 1 and Tables 1 and 2 provide 
basic dimensions of a typical automatic 
washer, dryer, combination washer-dryer, 
and ironer. These dimensions may be 
used for preliminary planning purposes, 
but final selection of equipment and de- 
tailing of working drawings should always 
be based on specific manufacturer's data. 

Dimensions have been drawn from the 
current catalogs of leading manufacturers 
of each type of equipment. Special and 
nonresidential equipment are not included. 
Dimensions are generally given only to the 
nearest half inch since dimensions of new 
models vary slightly from year to year, 

Door swings, location of vents, and the 
specific requirements for power, waste, and 
water supply should be checked against 
the manufacturer's data after units have 


been tentatively selected. 


41 


Residential 
LAUNDRY ROOMS 


42 


Table 1. Dimensions for matched 
automatic washer and 
dryer 

Washer and dryer may be free- 
standing or built into adjoining 
base cabinets. Some models are 
available without tops and splash- 
hoards for undercounter installa- 
tion (the height is then 343 1n.), 
with both doors front-opening. 
Some models have sloped fronts; 
others may be stacked vertically, 
buill-in. 








Capit, ware (Ww), ih (W?), Reignt, 3 /chEagance 
in, in. in. in, JZ QPENING 
24 25 25 36 a, Matched automatic washer and dryer 
26 24 24 36 
26 25 27 36 
26 25 30 36 
26 29 29 36 

















27 27 27 36 
28 26 31 36 
28 31 31 37 
c. lroner 
Table 2. Dimensions for com- 
bination automatic 
washer-dryer 
Some models are available for 
undercounter installation — (the OPENING 
height is then 344 in.). Some - ; 
models are also available with 5 asddikecdline pedlanaeid wcaihnediges 
sloped fronts, 
Depth, Width, Height, Fig. 1. Dimensions of household laundry equipment 
in, in. in. 
25 30 341% 
26 34 45 
28 31 36 
28 32 37 
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SPACE FOR SEATED 





WORKER 
27" x 38" 
| Pe rere ae es ee 4 — a = 
| fy WORKER'S | 
| CLEARANCE 7'- 2" 
| | + - 
| ; 
sal os re Se a Fig. 3. Space requirements for ironer 
6'-0" ; 





Source (Fig. 2 and 3): Cecile P, Sinden and Kathleen 
Fé: 2. ‘Space cequlrenmats tor toning booed A, Johnston, Space for Home Laundering, Bulletin 
658, Pennsylvania State University Agricultural 

Experiment Station, University Park (July 1959). 
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Fig. 4. Space requirements for two types of automatic washers 
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Front-opening, hinged-door 
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Fig. 5. Space requirements for two types of automatic dryers 
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Stacked arrangement 
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Fig. 6. Space requirements for combination washer-dryer 
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| | Slant-front, drop-door 


dun — one 
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[WORKER'S  ——~C— 
; CLEARANCE 
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Le 36 26 


Straight-line arrangement 


Worker's clearance (Fig. 4, 5, and 6) can overlap to either left or right of 
machines. Source (Fig. 4, 5, and 6): Cecile P. Sinden and Kathleen A. 
Johnston, Space for Home Laundering, Bulletin 658, Pennsylvania State 
University Agricultural Experiment Station, University Park (July 1959). 
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KITCHEN 







5 4&6 











5a6 
(STACKED) 


LAUNDRY 





LAUNDRY KITCHEN 





SSS 
\ ee 
a 
_ -Y{STORE) 
CABINETS 
-—_—-—-—---- 
Ui 
1 
Adequate 
Minimum 
Key 
1. Storage closet 


2 


3. Sorting shelf (ventilated bins below 
4 


Laundry chute (ventilated) 
KITCHEN Laundry tray with mixing faucet and 
cover 

Washer 

Dryer (should be ventilated 






CABINETS 


lroner 


on oO Ww 


BASE CABINET 


lroning board 


SLEEVE 
BOARD 


LAUNDRY 





LAUNDRY CAIT SEC. ELEVATION 


Desirable 


Fig. 7. Kitchen-laundry plans 
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CABINET 
ABOVE 


' 
| 
ee | 


WORK SHELF 


Key 


Storage closet 
Laundry chute 
Sorting shelf 
Loundry tray 
Washer 

Dryer 

lroner 


Ironing board 


O@mON O WwW B&B WwW WD 


Electric plate 


Note: Home freezer 


may be substituted for 





ironer 





' 
' 
—— 


(STORE IN CLOSET) 








4 
ras | 


SHELF ~TABLE 
ON CASTERS 


__| 


Fig. 8. Separate laundry rooms 


OROP - LEAF TABLE 
ON CASTERS 
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Fig. 9. 
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S 1. Storage closet 
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8 3. Sorting shelf 
1 4. Laundry tray 
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Ironing board 
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Electric plate 
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SEWING | 
MACHINE ! \ 
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STORE IN CLOSET) 


ia eae ae CUTTING 
i 8 ee ne TABLE 
\ a pata 
Preece 
SHELF 
TABLE 






SEWING 
MACHINE 









CUTTING 



















| TABLE . 
——— Fig. 11. Combination laundry-sewing room 
LAUNDRY cars|! bo 
SEWING ~ | UNDER COUNTER|[ |__| Key 
EQUIPMENT “4 r ae 7 
« CABINETS ABOVE-}!—-+~ | Ts Sarage: coset 
I te tt 2. Laundry chute 
3. Sorting shelf 
4. Loundry tray 
Fig. 10. Combination laundry-sewing room with storage area 5. Washer 
6. Dryer 
7. lroner 
8. Ironing board 
9. Electric plate 
Note: Home freezer 


may be substituted for 
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Fig. 12. Combination laundry-breakfast room Fig. 13. Combination laundry-playroom 


47 


Residential 


BATHROOMS 


By GLENN H. BEYER AND ALEXANDER KIRA, Housing Research Center, Cornell University 


BATHROOMS 


Activities commonly performed in the 
bathroom include washing of hands, face, 
and hair, bathing, elimination, and groom- 
ing, and also such activities as hand laun- 
dering and infant care. Often it is also 
used as a dressing room. Major problems 
in bathroom design include planning for 
optimum convenience and privacy of all 
bathroom functions for all members of the 
household, adequate provision for storage 
of supplies and equipment, and ease of 


cleaning, 

Some general planning guides are as 
follows! ; 
Arrangement 

Facilities should be conveniently  ar- 


ranged, with special attention given to 


clearances. The room arrangement should 


‘Many of these suggestions are by caur- 
tesy of the American Radiator and Standard 
Sanitary Cor poration. 


Fig. 1. 


permit more than one family member to use 
its facilities at the same time (Fig. 8). 


Mlumination 


Lighting should be adequate for all of 
the activities performed. For grooming, 
direct sources of light are essential in or- 
der to illuminate the face from all angles. 
High strip windows, clerestory windows, and 
skylights provide excellent over-all illumi- 
nation in the daytime, while still affording 
privacy. Luminous ceilings are also effec- 


tive, particularly in interior bathrooms. 


Ventilation 


Good ventilation is essential in bath- 
rooms, both to reduce humidity and to 
dispel odors. If a window is relied ypon 
as the sole means of ventilation, care 
should be taken in its selection and place- 
ment to minimize drafts and to permit 
easy access. Exhaust fans in the wall or 
ceiling are often used to supplement nat- 
ural ventilation. In interior bathroom 
spaces, a mechanical exhaust js, of course, 


essential, 








NOTE: SIDE OF TUB TO 
“OPPOSITE WALL: 


MIN 30" 
ADQ 34" 


Fixture clearances (dimensions in inches) 


Sound control 


Lack of acoustical privacy is one of the 
most common complaints with regard to 
bathrooms. Noise can be reduced by 
proper placement of the bathroom in re- 
lation to other spaces, by the use of 
closets and storage walls as sound barriers 
between it and adjacent spaces, as well as 
by the use of soundproof partitions and 
tightly fitted doors. Acoustical treatment 
of the ceiling makes the room more com- 
fortable to use and reduces somewhat the 
amount of sound transmitted through the 
walls. Acoustical tiles for use in the bath- 
room should be moisture resistant and 


easily cleaned. 


Auxiliary heat 


A heat lamp or a radiant wall panel 
can be used to provide quick warmth in 
the bathroom. 


Materials 


It is essential that all surface materials 


used in the bathroom have moisture-re- 


sistant finishes, 





Storage 


Adequate storage should be provided for 
current and reserve supplies. Articles in 
current use should be located near their 
place of first use. A closet opening from 
the bathroom and hallway or laundry is 
convenient for such items as bathroom linen 
ond cleaning supplies. Medicine cabinets 
should be as large as possible since in- 
creasing numbers of toiletries and medi- 
cines ore being used by American families. 
Hamper space is desirable for soiled linen 
ond clothes. Install a cabinet with a self- 
contained hamper, or, in two-story houses, 
install a chute from the second floor to the 
laundry. The minimum requirements for 
storage of bathroom linens, based on re- 
cent research, are shown in Table 3. 


Increased countertop space 


Lorger lavatories and increased counter- 
top surfaces provide excellent facilities for 
light loundry, hair washing, and bathing 
and dressing the baby. 


Children's convenience 


Children’s height should be considered 
in the placement of accessory equipment. 
A dental lavatory can double as a child's 
lavatory. If a combination lavatory-dressing 
table is installed, a step-up retractable 
stool should be provided for children’s use. 


Mirrors 


An atmosphere of luxury and spacious- 
ness is created by mirrors. A full-length 
mirror is always desirable. Also recom- 
mended is a medicine cabinet with a 
three-way combination of mirrored doors 


on either side and a mirror in the center. 


Safety features 


Grab bars should be used vertically fc 
bathtub and shower and should be located 
for convenient use. They should be of ade- 
quate size and securely fastened to sturdy 
backing or studs. Use nonskid finishes for 
flooring, Install a door lock that opens 
automatically from the inside, and from the 
outside in case of emergency, Locate light 
switches out of reach of the bathtub or 
shower—preferably just outside the bath- 
room. Electric or radiant heaters should be 
recessed or protected, Provide a lock for 
medicine compartments. 


Drying facilities and accessories 


Add extra 
hose and other light laundry. Racks may 
be concealed in well-ventilated cabinets, 
which, if desired, may include ao receptacle 
for a low-wattage light bulb to facilitate 
drying. Sufficient robe hooks, bag hooks, 


rocks for drying women’s 


Table 1. 
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Space required at the lavatory and bathtub 


See Fig. 1 and 2 for illustration of dimensions. 


Dimension 


Space required, in. 


FHA minimum 





Adequote Minimum 


en 


Lavatory 
a 


Width: 

Center axis to adjacent wall 

Side edge to side of adjacent tub 
Depth: 

Front edge to opposite wall 

—If not a traffic lane 

Front edge to opposite tub 


Horizontal clearance from front edge of lavatory to 


front edge of shelf 9-15 in. above lavatory 


Mirror: 
Height above floor—top 
—bottom (5-ft adult) 


(3%4-ft child) 


22 20 15 
a - 2 
36 34 2) 
oat 30 = 
30 24 21 
7K - _ 
74 69 ~ 
48 54 (max.) - 
_ 36 (max.) _ 


ne pacer gee 
Bathtub 


Side of tub to opposite wall 


Table 2. 


34 30 _ 


Space required at the toilet 


Adapted from Bathroom Working Spaces, Monroe, Randall, and Bartlett, 


Report 82, Maine Agricultural Experiment Station (1959); 


Minimum 


Property Standards, Federal Housing Administration, Washington, D.C. 
(revised, July 1959). See Fig. 1 for illustration of dimensions. 


Space required, in. 





Dimension Adequate Minimum — FHA minimum 
} Person 2 Persons* 
Width: 
Center oxis to adjacent wall 18 22 16 15 
—If wall projects not more than 12 in. — - _ 12 
Center axis to side of lavatory 18 14 16 - 15 
in. deep, or less 
—Lavatory over 18 in. deep 18 14 15 
Center axis to side of tub 18 16 15 
Center oxis to end of tub 18 16 12 
Depth: 
Front edge to opposite wall 34 _ 2) 
Front edge to opposite tub _ = 21 
Front edge to opposite lavatory 30 24 - 


*Space required for one person to assist another at the toilet (dimensions not shown in 


Fig. 1). 


and toothbrush holders should also be 
provided. 


Accessibility 


A bothroom should generally be accessi- 
ble to each bedroom without requiring pas- 
sage through another room. A bathroom is 
principal 
work, and play areas, and for guest use. 


desirable near indoor living, 


BASIC DIMENSIONS 


Space is required not only for the use 
of particular fixtures but also between fix- 
tures for cleaning purposes and for assist- 
ing another person (such as a small child 
or elderly adult), These last two factors 
are often completely overlooked. For econ- 
omy of space, required clearances for each 
fixture may sometimes overlap (Fig. 8). 
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Table 3. 


Recent research has provided some rec- 
space 


Minimum dimensions for storage of bathroom linens, in- 


required cluding allowance for handling 


ommendations for the 


around the three basic fixtures: lavatory, 
toilet, and bathtub and shower. The basic 
clearances are given in Tables 1 and 2 and 
Figs. 1-3. 


Miscellaneous activities 


In planning the bathroom, the designer 
should remember that families with infants 
usually prefer to bathe them in the bath- 
room. The lack of adequate space has, in 
the past, caused many families to use the 
kitchen, which obviously is less appropriate 
for this activity than the bath. The mini- 
mum space needed to bathe and dress an 
infant is 1 ft 615 in, deep by 4 ft 11 in. 
wide by 3 ft high. 

In addition, other important activities are 
often performed in the bathroom. Most 
women, at least occasionally, launder small 
items in the bathroom, and provision for 
this should be made. Many adults, and 
children, like to use the bathroom for 
dressing. Since this requires a considerable 
amount of space, it should be provided 
only when requested. 


ARRANGEMENT 


Bathrooms can be classified into four 
categories: (1) The conventional three- 
fixture bath; (2) The larger, compartmented 
bath; (3) The lavatory or “guest” bath; 
and (4) The “utility” bath. 

Three-fixture bath: The 
three-fixture both without separate com- 


conventional 


partments has traditionally been designed 
for the occupancy and use of one indi- 
vidual at a time. This type of bath, with 
combination tub-shower, averages about 
40 sq ft of floor space (Fig. 5). 
Compartmented bath: To avoid the ex- 
cessive humidity common in the usual three- 
fixture bath, tub and shower may be 
located in a separate compartment, with 
or without an additional lavatory. This 
plon also affords greater privacy for use 
of the toilet, Separate doors, possibly with 
ao small entry, are desirable. Connecting 
doors between compartments are also pos- 
sible but are not recommended as the 
only means of access (Figs, 6 and 7). 
Another variation is to make the toilet a 
separate compartment, affording complete 
privacy. In even the minimum-sized bath of 
this type there is generally room for an 
additional lavatory, and the bath proper 
is often enlarged into a combination bath- 
dressing room. Dressing tables may be a 
combination of lavatory and table or in- 
dividual fixtures. In the latter case, tables 
should be sufficiently for from lavatories to 
prevent damage from splashing water. 


Adapted from Storage Requirements for Household Textiles, A. Woolrich, 
M. M. White, and M. A. Richards, Agricultural Research Bulletin 62 2, 
U.S. Department of Agriculture, Washington, D.C. (1955), 





Minimum dimensions, in. 














Item Number = Width Depth Height 
A* Bi 
Bath towels: 
Everyday use 12 24 10 12 «+10 
Guest use 6 12 10 12 +10 
Hand towels: 
Everyday use 10 7 14 12 «210 
Guest use 8 10 14 7 5 
Wash cloths: 
Everyday use 12 16 8 6 4 
Guest use 6 8 7 6 4 
*For storage on fixed shelves. 
{For storage in drawers or on movable shelves. 
Table 4. Sizes of accessories for tiling” 
Dimensions, in. 
ltem 
12x6 9x6 6x6 3x6 3x3 BV ixdly AU x4), 
Toilet-paper holders o e e 
Combination holders for soap, toothbrush, © e ° e e e 
and tumbler 
Separate holders for soap, toothbrush, and e e s ° e © 
tumbler 
Bases for towel bars, shelf brackets, door ° e e 


stops, and hooks 
Grab bars and soap or sponge holders 





*Some toilet-paper holders are 6X10 in, 


A still greater expansion of this plan 
provides a separate dressing room and 
connecting bath, with a compartment for 
the toilet, The required floor space ranges 
from 110 to 140 sq ff. 

In all plans for baths, showers should 
be included, either as stalls or over tubs. 

Guest both: The lavatory, or two-fixture 
“guest” bath, for living portions of resi- 
dences moy vary in size and appointments 
from a minimum area of about 14 sq ft to 
rooms of 22 to 25 sq ft or larger when o 
dressing table is included (Fig. 4). 

Utility both: The “utility” bath provides 
oan crea larger than the minimum size 
required for the three basic fixtures, for 
other functions, such as laundering. 


DOORS AND WINDOWS 


Bathroom doors can be os small as 2 ft 
wide, except for utility bathrooms, for 
which doors should be not less than 2 ft 


Radiant heaters are 15X15 in, or larger. 


4 in. wide to permit passage of equipment 
as required, In general, bathrooms should 
contain only one door. 

Door swings should be arranged so that: 
(1) The door cannot strike any person 
using any fixture; (2) The door will shield 
or conceal the toilet; and (3) The door may 
be left fully open for ventilation in warm 
weather. 

Customarily, doors swing into the bath- 
room. If hall areas are sufficiently large, 
doors to small bathrooms can sometimes 
be designed to swing out. In-swinging doors 
should be set to clear towel-bars or radi- 
ators. Sliding doors are frequently desir- 
able, os space savers, between various 
compartments within the bathroom. 

The shape and position of bathroom 
windows is important from the standpoint 
of light, ventilation, and privacy. Gen- 
erally, the higher the window, the better. 
Preferred locations include: clear wall space 
reserved for portable equipment, space 
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At lavatory 
A. Mirror and medicine cabinet. Size is + 
governed by use of shelf or shelf-topped | 
lavatory; mirror should swing 7 in. over | 







3 

any shelf. (A.1) Fixed mirror is desirable z= 
immediately above lavatory for children <| 

7 to 14 years. ar 

B. Shelf. Preferably recessed flush with 
wall, May be part of medicine cabinet 





-=9 


| i 
“Bi 
Sl 


or part of lavatory. 
C, D, and E. Soap, toothbrush, and tum- 
bler holders. May be separate units or 


74" ADEQUATE 


combined; flush or projecting type. 
F. Receptacle for electric razor and hair 


69" Mil 
54” MAXIMUM, 48" ADEQUATE 


_36" MAXIMUM 


dryer. Should be above and to right of 
lavatory; dead front type. 
. Razor blade disposal slot. 


x@ 


. Towel bars. May be at level of shelf or 


31" NORMAL, 33" REC. 


lavatory top. In congested space pro- 
vide upper bar for face cloths, lower 





bar for towels. 








Fig. 2. Dimensions at lavatory, bathtub, and shower. 













= 
< 
“ Small face 
Recessed revolving 
lavatory unit—holds ae pant Small bath or large 
glass, toothbrush, oar a = oo face 
and soap in, 2 ft, 2 6 
Bath in, 3 ft, 3 ft 6 in, 
4ft 
Adjustable towel rack 
Tissue holder—avail- Towel ring —18 to 24 in. long 
able surface-mounted 
or recessed 
ere a ae 
Soap dish | 
SO A i at AA a ! 
oy | Combination maga- | 
zine rack, paper hold- | 
0 1 er, and shelf—avail- | 
} iv able surface-mounted 
et / f or recessed; 12x18x4 | 
{ ; . 
Recessed lavatory-vanity unit—available \ fo ee | 
with electrical outlet and mirrored doors; % 
30x9x4 in. (nominal) * 
F 


Fig. 3 Bathroom accessories. The accessories shown ore typical. 


Mony other types and styles are available. Recessed paper holder 
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USUALLY 78" _ 


“ 
2 


MINIMUM 72 











q 


‘WOMEN ONLY 66" CHI 


ADULTS 69 


C 


At shower 


A, Shower head. Height is governed by 


client's preferences; may be overhead 
for men only. 


. Shower valves or mixing valves. Always 


place near entrance to shower. 


. Shower curtain rod. (C.1) Optional; 


glass shower enclosure door; place 
hinges on edge opposite shower control 
valves. 


. Combination soap and sponge holder 


and grab bar. Use draining-lip type. 
May be on rear wall or on side wall 
opposite shower head. 


. Shower ventilator. Desirable to remove 


steam; may function as vent for bath. 
room, 


. Shower stall light. Optional; must be 


vapor-proof fixture. 


Fig. 2 (cont.). 


co 


Telescoping utility rod 
—4 to 14 in, 


Fig. 3 (cont.). 


Robe hook 


3 
z 





At bathtub 


A, B, and C, Shower head, shower controls, 


bath valves and spout. Location is op- 
tional with client but must be accessible 
from outside of tub. See shower stall for 
recommended heights. 


- Combination soap and sponge holder 


and grab bar. Draining-lip type pre- 
ferred. 


. Vertical grab bors. Optional but rec- 


ommended. 


- Towel bar. Do not use over tub 


equipped with shower. 


- Curtain rod. Keep within inside face of 


tub. (G.1) Alternate; glass shower en- 
closure in place of curtain. Various 
types, with and without doors, are avail- 
able. 


Electric towel rack— 
26x13x3 in. (nominal) 


Grab bars 


Straight bars—9, 12, 
15, 18, 24, and 30 in. 





Not illustrated 
Full-length mirror. Usually on 


door. 

Bathroom scale. May be built-in 
or portable. 

Linen hamper. Optional; may be 
part of cabinet-type lavatory, 
built-in or portable. 

Auxiliary heater. Built-in radi- 
ant type desirable; should 
radiate toward open floor 


space. 


Angle bars—16x32 in. 





Fig. 4. 


Two-fixture plans 
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Fig. 
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CLOSET 


Compartmented plans 


CLOSET 


LINEN 


CLOSET 
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BEDROOM 


ORESSING 


BEOROOM 


Fig. 7 Compartmented plans. 
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over a dressing table, and space above or 
Windows 
bathtub 


unless they are of the casement or awning 


side of the 
should not be 


on either lavatory 


placed over the 
type opened by a crank. A window behind 


the toilet is seldom desirable. Skylights 
may be used to serve top-floor bathrooms 
if they are large enough to provide ade 


Inside bath 


rooms without exterior windows are 


quate light and ventilation 
some 
times used but require a dependable sys 
natural or 


tem of exhaust ventilation by 


mechanical means, and grester artificial 


lighting in lieu of natural light 


ACCESSORIES 


The medicine cabinet should be related 
in size to the type of bathroom or toilet 
For guest baths or toilets, space is needed 
only for dentifrices, shaving accessories, 
toilet preparations, and a few simple rem 
edies. A bath serving several bedrooms 
may require a complete supply of medicines 


in addition to the items mentioned above 


Every bathroom should have a storage 
closet for cleaning utensils and supplies 
ond for reserve stocks of toilet paper 
towels, and sundries 


Floor space should be left in every bath 
desired ‘iby 


room for portable accessories 


the owner or needed on occasion for the 


care of infants or invalids. Also consider 
allowing space for such items as scales 
stool or seat, infant's bath and dressing 


fable (portable type requires about 3 by 


4 ft of floor space in use), soiled-linen 
hamper, exercise devices, dressing table 
er vanity with bench, and ultra-violet 


radiation equipment 


Towel bars should be ample in number 








| 
| 
| 


CLOSET 
BEDROOM 


4 
— 
< 
x 


BEDROOM 


| DRESSING 


BEDROOM 


and length to serve the needs of each 


member of the family regularly using the 
bathroom, or of likely to use its 
before 


ished. For each person regularly using the 


guests 


facilities supplies can be replen- 


bathroom, there should be seporate bar 
space for bath towel, face towel, and face 
cloth, as well os an additional rack for 


guest towels 
Linen storage may consist of towel cabi 
nets recessed in the thickness of plumbing 


walls (either over fixtures or os full height 


cabinets) or may be expanded into com 


plete linen closets. Dressing-room baths may 


include completely fitted wardrobes. (See 
Table 3 
Minimum-sized bathrooms and toilets 


require special planning to ensure ade 


ORESSING 


quate wall 
Table 4 


space 


tor 


essential 


accessories 


BEDROOM 
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COMPARTMENTED BATHROOMS 





Fig. 8 Bathroom arrangements. Source: “Planning Bathrooms for Today's Homes," Home and Garden 
Bulletin No. 99, U.S, Department of Agriculture, Washington, D.C., 1967. 57 
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By GLENN H. BEYER, and ALEXANDER KIRA, Housing Research Center, Cornell University 


Drawings by LARCH RENSHAW, AIA 


STORAGE 


“A place for everything and everything 
in its place” is the slogan for closet de- 
signers as well as housewives. Modern 
closets should be planned for the storage 
of the particular clothing or objects of the 
individual or the group using the space. 
An accurate list of the objects to be stored 
is necessary for the scientific allotment and 
arrangement of space and facilities. A 
“margin of safety” of some 25 per cent 
increased capacity should be allowed for 
the usual accumulation of additional be- 
longings. It is better to have too much 
space than not enough. Much can be stored 
in little space if sufficient thought is given 
to the arrangement of the space and the 
equipment. Too many closets have unused 
and unusable space due to poor planning. 

Good closet design requires planning, or- 
rangement, and fixtures contributing to: 


1, Convenience 
a. Ease of access 
b. Maximum visibility 
c. Orderliness 
d. Maximum accessibility 
e. Maximum of used space 
2. Preservation 
a. Of pressed condition 
b. Of freshness (ventilation) 
c. From moths 
d, From dust 
e. From pilfering 


The above are not all simultaneously ob- 
tainable, and some are mutually exclusive; 
for instance, eliminating doors gives maxi- 
mum availability but minimum security from 
dust, moths, and pilfering; adhering to 
the principle of maximum accessibility 
would result in unused space at top and 
bottom of closet. 

Modern closets, by the efficient arrange- 
ment of space and fixtures, accommodate 
much more clothing and material than the 
inconvenient, space-wasting closets of a 
few decades ago. The modern closet often 
replaces pieces of furniture and thus pro- 
vides a greater amount of free, uncluttered 
space in the room. 

Doors should open the full width of the 
closet whenever possible. In most cases the 
most efficient and economical doors are the 
usual hinged type. Two doors for a 5-ft 
closet will eliminate dark, inaccessible, 
hard-to-clean corners. Hooks, racks, and ac- 
cessories on the backs of swinging doors 
increase efficiency by using otherwise un- 
occupied space in the closet. 


Alternate closet closing methods may in- 
volve more complicated or more expensive 
construction, though they may obviate the 
objection that swinging doors form an ob- 
struction in the room. Sliding doors can 
expose the entire interior of the closet to 
view and make it immediately accessible. 
Such doors do not block traffic. Sliding 
doors, however, do not permit the use of 
special door fixtures such as tie racks, shoe 
racks or bags, hat hangers, or mirrors, 
which are handy and easily reached when 
attached to a hinged closet door. Banks of 
wardrobe-type closets with sliding doors 
are becoming more and more popular. 
Fitted with drawers or trays, they take the 
place of bureaus, chests, and chiffoniers 
and make for more spacious, uncluttered 
rooms. 

Doors which expose the full width of the 
closet ore preferable for both visibility and 
accessibility. “Walk-in” or 
closets naturally use more orea than others 


“walk-through” 


with no “circulation.” In some rooms, how- 
ever, a single door to a large “walk-in” 
closet may be justified by the need for 
maximum wall space for furniture. 

Some of the various closing methods ore 
shown in Fig. 1. 


DOOR SLIDES INTO WALL 


DUORS SLIDE 
BEHINC EACH 
OTHER. ONE 
HALF OF CLOSET 
MAY BE OPENED. 


>—— 


ei] 

‘cage / 

| TYPE DOORS FOLD DOUBLE 

ee FOR PANELING 
DOORS ROLL DOORS ROLL 
UP OR DOWN TO SIDES, 


DOORS FOLD, 
ACCORDION 
FASHION, 


DRAPERIES 
SLIDE ON 
TRACKS. 


Fig. 1. Closet closing methods 


lighting is considered essential and 
standard in the modern closet unless room 
lights are located to illuminate fully all 
portions of the closet. A single tubular or 
bulb light with a diffusing reflector placed 
just above the door inside the front of the 
closet is usually sufficient. Automatic door 
switches are convenient. 

Ventilation is often desirable, particu- 
larly in hall closets where damp outer gor- 
ments or work clothes might be stored, It 
can be accomplished readily by providing 
louvers in the closet door or by using 
louver doors. 


Types of closets 


Closets are required for various pur- 
poses, in different parts of the house. Some 
have already been mentioned in other sec- 
tions of this volume: kitchen supplies; din- 
nerware, glassware, and table linens (dis- 
cussed under “’Kitchens”); and bathroom 
supplies (discussed under ‘Bathrooms”). 
Closets must also be provided for the stor- 
age of clothing, bedding, cleaning equip- 
ment, books, magazines, and phonograph 
records, toys and other children’s and adults’ 
recreation equipment, and certain items such 
as luggage that are used only seasonally or 
infrequently. The discussion here relates only 
to “active’’ storage space. 

Clothes closet: For clothes closets in bed- 
rooms or dressing rooms, 2 ft is standard 
depth (2 ft 6 in. if a hook strip is to be 
used). (See Fig. 2.) This permits clothing to 
be on hangers on poles, with sufficient clear- 
ance. Clothing lengths are shown in Fig. 3. 
Clothes closet width, parallel to the doors, 
should be from 3 to 6 ft per person, de- 
pending on amounts of clothing and 





Fig. 2. Closet depth and hanger sizes 


whether drawers or trays are to be pro- 
vided in the closet or wardrobe for such 
items as have in the past been kept in 
bureaus or other pieces of furniture. Some 
typical closet plans are illustrated in Fig. 
4; suggested layouts for bedroom closets 
for men, women, and children are shown 
in Figs. 5-9. 

Coat closets, located near the entrance 
doors, are sometimes made 2 or 3 in. 
deeper than bedroom closets, to allow for 
the bulkiness of some overcoats, and to 
permit better air circulation around the 
garments which are often damp when hung 
in the closet. Several designs for coat 
closets are shown in Figs. 10 and 14, 

Closet for cleaning equipment: The di- 
mensions of the storage space needed for 
cleaning equipment will depend in large 
part upon the type of vacuum cleaner 
used: horizontal, upright, or canister; rec- 
ommended dimensions for each type are 
shown in Fig. 11. Since families may 
change from one type of vacuum cleaner 
to another, the cleaning closet should be 
made large enough for any type. The 
closet should be located as near the center 
of the house as possible, and should be 
provided with a convenience receptacle so 
that the vacuum cleaner can be left con- 
nected and can reach most areas of the 
house. A suggested design for ao cleaning 
equipment closet is shown in Fig. 12. 

Storage for bedroom linens and bedding: 
Limited and liberal lists of articles of bed- 
ding that require storage, and the mini- 
mum dimensions of the space required, are 
shown in Table 1. 





MAN'S 


BOTTOM Of SréELf 
ABOVE POLE 










5’-6" 


OVERCOAT, WRAPPER, 


= 


Fig. 3. Sizes of clothes hung in closet 


FHA! requirements for linen closets are 
as follows: minimum interior dimensions, 18 
in. wide by 14 in. deep (24 in. maximum); 
shelves spaced approximately 12 in. on 
center vertically; highest shelf, 74 in. above 


1Minimum Property Standards for 
One and Two Living Units, Federal 
Housing Administration, Washington, 
D.C., revised July, 1959, ' 
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WOMAN'S 


EXTRA LENGTH GARMENTS 
REQUIRE ~~ 6'-O" HIGH POLE 


AVERAGE GARMENT 





the floor; minimum total shelf area for one- 
and two-bedroom house, 9 sq ft, for three- 
and four-bedroom house, 12 sq ft; drawers 
may replace 50 per cent of the shelves. 
These are minimum dimensions, and about 
twice this amount is recommended, espe- 
cially if both bedroom and bathroom linen 
are to be stored. A suggested layout for 
such a combined linen closet is shown in 
Fig. 12. 





“WALK-IN” 
WITH SHELVES 


“WALK-IN” 
WITH HANGING SPACE 





| 
"WALK-THROUGH “ 
WITH SHELVES £ HANGING SPACE 





VARIATION OF BANKED CLOSETS 
GIVES EACH ROOM: A, DRAWERS 
B, SHELVES, C, HANGING SPAC 


SHELVED 


ALCOVES 


BANK OF CLOSETS 
FOR ECONOMY OF SPACE AND 
FOR SOUND INSULATION 


Fig. 4. Typical closet plans 
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NECKTIES 


SECTION = 





PLAN 


A minimum size closet of a usual type. 
Shoes can be stored on the raised shelf- 
rack and three additional pair on the floor 
in front of the rack. Door could be ar- 
ranged for hats as shown below, leaving 
shelf for other storage. 


STORAGE 


ZHATS, | CAP 
ann 
[3 PRS. SHOES | 
asst 








PLAN 


An alternate to the scheme above giving 
maximum view of shoes and an additional 
shelf. Trousers would have to be folded 
over the crossbar of the suit hanger rather 
than being hung separately from the pole 
with trouser-hangers. 


Fig. 5. Bedroom closets for men 
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PLAN 


Minimal closet arranged to make shoes 
more visible and reachable. There is space 
for hats without crushing or for night 
elothes hooks if hats are normally stored 
2 a hall closet. Neckties might be in two 
tiers. 
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PLAN 


A four-foot closet with seven drawers for 
shirts, socks, underwear, etc., and a verti- 
eal tier of shoe racks (as above). Night 
clothes and bathrobe hooks are best on the 
right hand door, necktie racks flat against 
the left hand door. 
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Another four-foot closet with ten standard 
drawers conveniently arranged. Shoes are 
placed tandem above the drawers for visi- 
bility and reachability. Poles are one above 
the other, requiring reaching. 
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PLAN 


A solution to the shallow closet problem. 
A pull-out rod takes care of the suit, coat 
and trouser hanging. Five drawers take 
the place of a small bureau or chest. Shoes 
are at “no stoop, no squat, no squint” levels. 
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SHOES CLOTHES 


Wide wardrobe closets of more luxurious 
size planned as part of walls separating 
two rooms. Four doors, sliding or swing- 
ing, can be used. Lower portion of shoe- 
tiers could be replaced with mothproof 
“dead-storage” drawers. 


Fig. 6. Bedroom closets for men 
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A deep walk-in closet. 
racks flank the door jambs. 
live and dead storage on three sides, upper 
levels. Suit poles range the back wall. Ties 
are on the left wall, night clothes hooks on 
right wall. 


High tiers of shoe 


Shelves for 
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A small closet with shoe racks at the side 
under short hanging garments. Additional 
shoe pockets might be placed on the door 
under the hanging shelves. These handy 
shelves fold into the space in front of the 
hat and storage shelves. 














SECTION 


Alternate to closet above. It provides a 
high pole for hanging evening dresses and 
a lower pole for other dresses and suits. A 
large hat shelf is provided above the low 
pole as well as a hat rack and shoe pockets 
on the door. 


Fig. 7. Bedroom closets for women 
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An alternate minimum closet arrangment 
with a high pole for long dresses. Two 
drawers below the shorter hanging gar- 
ments. Depth of closet permits a door type 
skoe rack and a hat rack. Wide hats can 
go on upper shelf. 
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PLAN 


A four-foot closet combining hanging and 
shelf space with drawers for stockings, un- 
derthings, and what-not. Shoes are easily 
seen and chosen from the almost eye-level 
cleat rack above the drawers. Hat storage 
on the shelves. 





PLAN 


Another four-foot closet with a short canti- 
lever pole at the left allowing two-decker 
hanging. Closet drawer space would natur- 
ally be supplemented by a bureau or other 
furniture. A shoe rack on the door would 
increase capacity. 
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MIRROR 


Large double wardrobe type closet, almost 
half devoted to hanging space. Left half 
fitted with large and small drawers and 
wide shelf-counter with mirror above. Slid- 
ing doors may be preferred and center par- 
tition minimized. 


Fig. 8. Bedroom closets for women 
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PLAN 


The shallow closet problem solved by the 
use of a pull-out rod firmly anchored to the 
back wall. Drawers again at lower right 
with cleated shoe shelves above, and hat 
shelves above them. Drawers may have to 
be shorter than standard. 


A walk-in closet, shoe racks and shallow 
shelves at one side drawers and hanging 
pole at the other. Drawers next to door 
are convenient but hazardous if left open. 
They could be placed at the back with 
hanging space near door. 
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PLAN 


Closet for infants up to about 5 years old, 
Low hanging pole shelves and drawers per- 
mit habits of care and orderliness to be de- 
veloped at an early age. Upper part would 
be used by adults. Note two sets of doors. 









PLAN 


Alternate, and larger, closet for an infant 
up to 5 years of age, Trays or drawers for 
folded garments at an upper level for adult 
use. Hanging space, drawers and _ shell 
available to child using the lower doors. 


Fig. 9. Bedroom closets for children 
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PLAN 


Small closet designed for a child of from 6 
to 10 years. Pole at higher but easily 
reached level. Drawers and shoe racks at 
convenient heights. Ample shelf room pro- 
vided above for the Storage of possessions. 
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PLAN 


Closet for youngster up to 10 years old, 
providing greater length of hanging pole 
and different shoe arrangement, trays in- 
stead of cleat racks. A large shelf for hats, 
toys. or “collections” available to child. 
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THREE- COMPARTMENT HALL CLOSET FOR 
HALL CLOSET SMALL CHILDREN 


Fig. 10. Coat closets 
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Miscellaneous storage 


A large variety of other articles that are 
in regular use must be stored somewhere. 
Included in this category are books, maga- 
zines, phonograph records, card tables and 
chairs, games, movie and slide projectors, 
screens and film, toys, sports equipment, 
and tools. If adequate and conveniently 
located built-in storage is not provided, 
then portable units (furniture) will have to 
be used for this purpose. 

Book storage is usually required in the 
living room, study, and each bedroom. Most 
books (85 per cent) can fit comfortably on 
shelves 8 in. deep (front to back); some 
books (10 per cent) need 10-in. shelves, 
and a few (5 per cent) require 12-in. 
shelves. Vertical spacing between shelves 
varies from 8 to 16 in., with the greatest 
use in the 10 to 12-in. range. Horizontally, 
books average 7 to 8 volumes per linear 
foot of shelf. 

Phonograph records (12 in.) in albums 
require shelves with a clear height of 14 
in. and a depth of 15 in. (14 in. for long- 
playing records in cardboard folders). 

Card tables are usually 30 in. square 
but may be as large as 36 in., and are 
2 to 3 in. thick when folded. Folded chairs 
vary widely in dimension, but a fair 
average is 30 by 16 by 3 in. Space should 
also be provided for cards, score cards, 


tule books, poker chips, chess, etc. (see 
Fig. 13). 

Toy and game storage should be pro- 
vided in children’s bedrooms and wherever 
the toys are regularly used. Toy storage 
should be designed for future conversion 
to other use. 

Sports equipment, especially golf bags, 
skis, and camping equipment, may present 
@ serious storage problem. For some fami- 
lies, a separate closet for this purpose may 
be justified; a suggested design is shown 
in Fig. 13. Such a closet should be located 
near the outside entrance which is most 
used by the family. 

Tools and associated items should, of 
course, be stored in the workshop, which 
every house must have. Paints, because of 
odor and fire hazard, are best stored out- 
side the house. 

General storage is required for bulky, 
seldom-used items, such as trunks, boxes, 
and extra furniture. 

Outdoor storage (i.e., directly accessible 
from outdoors) is required for lawnmowers, 
wheelbarrows, sprays, rakes, and other 
garden tools and equipment; for snow 
shovels and sleds, ladders, screens, and 
storm windows; for outdoor furniture, bar- 
becues, hammocks, croquet sets; for bi- 
cycles, tricycles, scooters, and perambula- 
tors (see Fig. 14). 











Table 1. Storage requirements for bedroom linens and bedding, 
including allowance for handling 
Median number Minimum dimensions, in. 
Article - 
Limited Liberal Depth Width Height* 
Sheets, double bed 
Everyday use 6 6 12 14 12 
Guest use oe 4 12 14 9 
Pillow cases (pairs) 
Everyday use 5 5 12 8 8 
Guest use 3 3 12 8 6 
Blankets, comforters, quilts 4t at 
Pile of 4 23 bd 26 
2 piles of 2 23 38 14 
Bedspreads, double bed 
Cotton damask 2 16 15 9 
Chenille 1 1 18 16 8 
Pillows 3 18 26 17 





* For storage on fixed shelves. For storage on sliding shelves or in drawers, 


deduct 1 to 2 in. 


t Number of warm bed coverings owned is normally larger than this, but balance 
can be stored in less accessible location than linen closet. 


Source; Avis Woolrich, Mary M. White and Margaret A. Richards, Storage Space 
Requirements for Household Textiles, U.S.D.A. Agricultural Research Bulletin 62-2, 


Washington, 1955. 


These last two types of storage (general 
and outdoor) were provided in the tradi- 
tional house by the bosement, attic, and 
garage. Modern houses may have none of 
these spaces, and, in such cases, the archi- 
tect should take particular care to provide 
adequate general and outdoor storage 
space. FHA minimum requirements are 200 
cu ft plus 75 cu ft per bedroom, of which 
at least 25 per cent and not more than 50 
per cent should be indoors, Again, it 
should be emphasized that this is a mini- 
mum requirement; more is recommended. 


Basic elements 


The standard elements of closet storage 
are shelves, drawers, poles, hooks, and 
special fixtures. Practically any object can 
be stored efficiently by one or another of 
these means. The choice and arrangement 
of the fixtures depend on the amount ond 
nature of the materials to be stored. 

Shelves: Shelves are simple and inex- 
pensive to install, require a minimum of 
effort to use, and are adaptable to the 
storage of many types of things, espe- 
cially those of odd or bulky shape, folded 
articles, and, of course, books, magazines, 
etc. However, if open, they are exposed to 
dust. Also small objects become hidden be- 
hind one another if the shelves are deep. 
A 12.in. shelf is usually adequate for most 


nN 
a 7 
Fig. 11 Cleaning closet sizes for verious types 
of vacuum cleaners. 
Upright type W = 28 in. 
Conister type W = 35 in. 


Horizontal type W = 41 in. 
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things. Articles of larger dimensions or 
greater depth should have their special 
places; linens, for instance, are frequently 
folded for a 16-in, shelf. 

Drawers: Drawers are growing in popular- 
ity in closet design because they accommo- 
date numerous articles with a minimum of 
space and a maximum of convenience. They 
provide practically dust-free storage and 
present a neat appearance even when 
corelessly used. Drawers of different widths 
ond depths make possible classified “filing” 
of different items, thus providing a great 
saving in time and an incentive to orderli- 
ness. A cabinet made up of a battery of 
standard drawers, selected for the storage 
of the known possessions of the user, can 
easily be made from a comprehensive list, 
with allowance made for the accumulation 
of additional items. 

Drawer construction is cabinetwork re- 
quiring both skillful craftsmanship and the 
best materials. They must operate freely 
under all seasonal and climatic conditions. 
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A recent logical outcome of this situation 
has been the development of molded plas- 
tic drawers in a variety of stock sizes. 
Fronts of various materials can be at- 
tached, All that is required of the builder 
is the construction of the supporting en- 
closure. 

Poles: Hanging pole length can be esti- 
mated roughly at 3 in. per hanger for men’s 
suits (4 in, for heavy coats) and 2 in. per 
hanger for women’s clothing. Height of 
pole above floor should average 64 in., 
but should be adjusted to the individual. 
Clearance between pole and shelf above 
should be 3 in. Hardwood poles 1 in. in 
diameter should have intermediate sup- 
ports if over 4 ft in length. Consult manu- 
facturers for special-purpose hanging rods, 
extension poles, brackets, etc. 

Hooks: A variety of hooks is available. 

Special features: Such special features as 
shoe and hat racks and miscellaneous racks 
ore on the market and greatly increase 
convenience in storage. 
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BALLS, CAPS, SHELLS, FLIES, CLOTHES BALLS, RIDING CROPS, 

AND SHOES. FISHING PISTOLS, TEES, ETC AND BOOTS, 
BASKET, TACKLE, SKATES, HOCKEY 
KNAP- BOOTS. SNEAKERS, STICKS 


SACK. Sk! BOOTS 





SPORTS EQUIPMENT CLOSET 
Fig. 13. Miscellaneous closets 
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Fig. 14. Miscellaneous closets 
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By J. L. GRUZEN and J. J. KOSTER, Gruzen and Partners 


INTRODUCTION 


At the time of this writing, it is anticipated that 
within the next 15 years in the United States it 
will be necessary to construct as many new 
housing units as have been constructed to date. 

This need for new housing, considered 
against a background of continuing urbaniza- 
tion, clearly indicates that an increasing pro- 
Portion of an expanding housing market will 
be devoted to multifamily types of housing or 
apartments. The inevitability of this trend 
contains « challenge to the architect to do 
more than merely meet a statistical demand. He 
must rather address, identity, and solve the 
problems of multifamily building types as an 
attractive alternative to freestanding single- 
family buildings. 

This article will deal with multifamily living 
in general, with some additional attention to 
the problems of the medium- and high-rise 
building type (i.e. building types which require 
a degree of vertical servicing). 


GENERAL 


The process of designing an apartment building 
may be graphically depicted in a general way 
as in Table 1. This article will be developed 
in the same sequence as Table 1. It must be 
borne in mind that, a8 with any design develop- 
ment, the evolution of an apartment building 
design is not @ sequential process but a pro- 
cess of continuing interaction, feedback, and 
reevaluation, and that the number and com- 
plexity of events will vary according to the 
Program, scope, and funding sources involved. 
The sequences shown are labeled as program 
development, site analysis, building planning, 
and building design. 

Program development is tor the most part 
evaluation of information over which the archi- 
tect has relatively little control but which shapes 
the project in a basic way. 

Site analysis invoives evaluation of physical 
date which must be recognized, identified, and 
weighed by the architect in making basic de- 
sign decisions dealing with site use, allocation, 
and development. 


PROGRAM 
Market Analysis 


A market analysis and program formulation 
may precede the retention of an architect; 
however, to an increasing degrees clients solicit 
the aid of an architect in these areas. An inves- 
tigation of the potential market should consider 
existing market conditions and trends with 
regard to 
1. Type of occupancy 
a. Rental 
6. Cooperative 
ec. Condominium 
2. Price (rent, maintenance, etc.) 
3. Amenities 
4. Apartment size (area and number of 
rooms) 


TABLE 1 
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TABLE 2 Comparative Program Elements— Market Range 
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Low Medium High 
Living unit 
living... .. Minimum areas: Larger room sizes: Generous room sizes: 
combined living, dining dining alcove, separate dining room, 
and entry areas entry alcove separate entry foyer 
Kitchen... Minimum counter top Additional counter top Ample workspace, 
and storage; and storage; counter top, and storage; 
Standard appliances snack bar, built-in appliances, wall 
better appliances, oven, dishwasher, 
space for dishwasher eat-in kitchen 
Bedrooms. . . Minimum closets Walk-in closets Dressing rooms, 
storage closets, 
built-in accessories 
Baths... .. Minimal bath with Higher-quality fixtures, Additional baths and 
standard fixtures finishes, and accessories; half baths with custom 
and accessories; extra half bath at entry cabinets and fixtures; 
minimum finishes or master bedroom stall showers, etc. 
powder room; 
luxury finishes 
Support facilities 
In apart- Few extras Intercom, Doorman and telephone, 
ment... ... limited to security door signal, large balconies, 
balconies, central air conditioning, 
unit air conditioners service entrance, 
servants’ quarters 
In Laundry facilities, Laundry room, Attended parking, 
building. . . minimum lobby commercial space, convenience shopping, 
community room, service elevators, 
central storage doorman, closed-circuit TV 
security system, 
valet service, 
meeting rooms, 
health club, 
sheltered swimming 
facilities 
SAB Gea Open parking, Secure open or sheltered Gardens, 
drying yard parking, recreation areas, 
outdoor play and country club 
sitting area, amenities, 
swimming pool swimming pool 





5. Building types 

6. Vacancy rates 

7. Public facilities (transportation, schools, 
shopping, recreation) 

Program items to be resolved include 

Price range. What segment of the market 
is the project to be aimed at? 

Amenities. identified in Table 2 as support 
facilities and closely interrelated with price 
range. 

Scope. How many units? 

Distribution, Percentage of each type of unit. 

Building type or types. 


Funding 

In many cases 4 market analysis will conclude 
that conventional private financing is not 
economically feasible and that some type of 
public or semipublic assistance is required 
if a project is to proceed, 

There are a number of sources of such assis- 
tance at both federal and state levels. The FHA 
(Federal Housing Administration) and PHA 
(Public Housing Administration) are well- 
known examples of such agencies. As a rule, 
an agency which provides assistance also 
requires conformance to agency standards, 
and frequently such an agency will require 
approval of or participation in program devel- 
opment. 

While the client, local authorities, and 
funding sources will usually institute basic 
program direction, it nevertheless remains the 
responsibility of the architect to catalyze these 
decisions and formulate the finished program. 


Density 

Figure 1 compares relative densities of various 
urban and suburban situations. It is helpful 
to “have a feel" for the physical reality of den- 
sity figures as an sid in visualizing possible 
solutions and to anticipate implications of 
decisions which are made during program 
formulation. 


ZONING AND CODES 
General 


Zoning and building codes are of basic im- 
portance to any project; and of all types of 
projects, those which involve housing tend 
to be regulated to a greater degree by zoning 
ordinances and codes. 

Appropriate local and regional authorities 
should be contacted in order to determine the 
type and extent of limitations or controls which 
may be imposed on a project and, further, to 
gauge the discretionary powers and flexibility 
of the governing authorities. To an increasing 
degree, the philosophy of zoning is changing 
from one of restrictive limits and controls to 
an approach which attempts to lead and in- 
fluence community growth. Many communities 
and regional authorities have guiding master 
plans which deal with long-range development 
and evaluation. The conceptual and planning 
freedom of the architect is linked with these 
considerations. 

Failure to pursue a thorough investigation 
of these controls can result in serious prob- 
lems later on in project development. 


Controls 


Zoning is concerned principally with questions 
of use, bulk, density, and location. 
Use, bulk, and density are usually controlled 
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APARTMENT DEVELOPMENT 
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HI-RISE DE VELOPMENT 


NEW YORK CITY THEORETICAL MAX 
Fig. 1 Comparative densities. 
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on the basis of districts which are generally 
shown on maps and explained in an accom- 
panying text (Fig. 2). 

Uses may be designated as, for example, 
residential, commercial, manufacturing, and, 
in some cases, park or recreational. Mixed 
uses are frequently allowed, and for large 
housing projects it is considered advantageous 
to incorporate retail shopping, entertainment, 
and dining facilities into » program. 

Location of buildings is controlled in order 
to prevent oppressive proximity of building 
masses. Formulas or diagrams which relate to 
variables such as building height and density 
are applied to locate buildings with respect to 
property lines and/or one another. (See Figs. 3 
and 4.) 

Density regulations limit the number of 
people per site-area unit. The basis for density 
determination will vary from regulation to 
regulation, Density may range from a low of 
ten or fewer people per acre in low-density 
districts to a high of up to 1,500 or more per 
acre in the highest-density districts. 
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Fig. 4 Building spacing and location diagram. 





Bulk is frequently controlled by floor-area 
ratio, which limits total buildable floor area 
a8 a multiple of the site area. In contemporary 
zoning regulations, floor-area ratio for apart- 
ment buildings will range from a low of 1 or 
less to a high in the range of 14 to 18 in dense 
metropolitan oreas. 

Building codes are less regional and vary 
less than zoning regulations. Many localities 
adopt national or state building codes as their 
standard. Such codes are concerned with 
health and safety requirements such as light 
and air, access, egress, construction stan- 
dards, minimum dimensional standards, fire 
detection and protection, and fire equipment 
access.’ 


Standards 


Similar to zoning and codes and equally im- 
portant in many cases are governmental agency 
standards, which apply when public or semi- 
public funding sources are involved or mort- 
gage standards if private funding is involved. 

The need for a thorough initial investigation 
and continuing review for conformance with 
controls imposed by zoning, codes and agen- 
cies cannot be overemphasized. 


‘Note Local fire departments and fire in- 
surance groups may exert more restrictive 
controls than the above-mentioned codes 


SITE CONSIDERATIONS 
Site Characteristics 


Physical characteristics of a site may impose 
limitations on a building program; therefore 
an early analysis of site data and conditions 
should be undertaken by the architect in order 
to ascertain and evaluate such limitations. 

Borings and samples taken at the site will 
provide information regarding location and 
extent of rock, bearing capacity of the sub- 
surface strata at various levels. and the level 
of a water table. 

A survey indicating boundaries, contours, 
or spot elevations is necessary and, in the 
case of difficult sites, such a survey may indi- 
cate terrain and other conditions which will 
Strongly influence design decisions. Limita- 
tions imposed by difficult terrain —in addition 
to those imposed by local laws or ordinances — 
may limit such items as location of driveways 
and parking entrances. 


Utilities 
Availability, adequacy, and location of site 
utilities enter into basic decision making. A 
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Fig. 5 Site element diagram. 


building or buildings may be located so as to 
minimize expensive service runs, inadequacy 
or unavailability of certain services may require 
on-site generation or disposal facilities. 


Large Scale 


Large-scale residential developments involve 
special problems and opportunities. Closing 
or rerouting of streets wholly within a project 
is frequently undertaken and can free up area, 
eliminate restrictions of a street grid pattern, 
and generally change the scale and feeling of a 
project. When through streets within a project 
are closed or otherwise restricted, compensa- 
tory widening and improvement of peripheral 
roads is usually in order not only to offset the 
effect of the closings but also to accommodate 
the increased traffic flow generated by the proj- 
ect itself. Similarly, shutting down a utility 
line and adding to demand generally requires 
compensatory improvement. 


PUBLIC/PRIVATE INTERFACE 


LOBBY OR 
VESTIBULE 


Site Elements 


Figure 5S diagrams possible relationships 
among site layout elements which normally 
occur in apartment development. As suggested 
by the diagram, it is desirable to limit cross 
traffic among circulation elements such as 
vehicular access and pedestrian access and to 
maintain proximity or easy access among 
activity elements such as the dwelling unit, 
recreation, and parking. 

The relationships may be horizontally or 
vertically arranged, depending on density or 
tightness of a site. Emphasis on the impor- 
tance of certain relationships may vary with 
the program; however, the basic elements and 
relationships remain. Figure 6 shows examples 
of different arrangements of the site ele- 
ments —arrangements which reflect program 
density relative to site area. 


Building Access 


Figure 7 diagrams various means of building 
access and internal circulation, each with 
different advantages and degrees of suitabili- 
ty to specific design solutions. 
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Building Orientation 


Building orientation may be influenced by a 
number of factors such as site, view (desir- 
able or undesirable), sun, and prevailing winds. 
Closely interrelated to building orientation 
is the question of internal circulation and floor 
layout of the building. Figure 8 indicates how 
different layouts lend themselves to solutions 
of site problems. 


BUILDING CONFIGURATION 
Floor Shape and Size 


The shape and size of an apartment building 
can have significant influence on the cost and 
consequently the feasibility of a project. 

The shape of the repetitive typical floors 
influences the cost of constructing and en- 
closing the floors. For purposes of economy 
and efficiency, building shape should be such 
that expensive exterior wails are minimized in 
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Fig. 6 Site element relationships. 
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Luna Park, New York City Housing Authority (1957) 


Frawley Piaza, New York State Urban Development Corporation (1972) 
Fig. 9 Examples of housing plans. (Gruzen & Partners.) 
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ratio to area enclosed and that breaks and 
direction changes in the perimeter sre mini- 
mized. (See Fig. 9.) 

Area of @ typical floor may affect costs. 
For example, pouring of a typical tier in a cast- 
in-place concrete building is «a continuous 
process and requires a full concrete crew 
throughout. The area of a typical floor or part 
thereof should be such as to efficiently utilize 
the day's productivity of a concrete crew. Simi- 
lor analysis and considerations should be ap- 
plied to other building techniques or systems. 


Building Height 


The cost of a building may be affected by 
building height. A building may be of such 
height that it exceeds prevailing capacities 
in terms of available construction equipment 
and contractor experience. In addition to con- 
siderations of what is possible, there are con- 
siderations of what is practical and efficient 
from a cost standpoint. Of the various mechan- 
ical systems which serve an apartment build- 
ing, each has various increments and “step- 
up" points. For example, there is a situation 
such that the addition of a single extra floor 
could require a substantial increase in elevator 
service either through an additional elevator 
or an expensive increase in elevator speed, 
Similar situations exist for heating, cooling, 
plumbing, and ventilating systems, and opin- 
ions of the various consultants in these areas 
should be solicited. 


Length and Width 


Additional costs resulting from an increase of 
building length or width are generally pro- 
portionate to increase in area, However, as 
with other such items, there are step-up points 
at which there are disproportionately large 
increases in cost for slight dimensional in- 
creases. 


Wind Bracing 


Wind bracing becomes a structural design 
consideration in buildings beyond the 10- to 12- 
story range, and one must then consider 
measures which may be introduced to resist 
the overturning tendency due to wind loads. 
Wind bracing may be achieved by introduction 
of various structural measures. The extent 
and, therefore, the expense of these measures 
may be reduced if the building shape itself 
contributes to wind bracing. As the diagrams 
(Fig. 10) indicate, certain building shapes 
obviously have a greater inherent resistance 
to overturning. 


STRUCTURAL SYSTEMS 
Concrete 


The most common structural system presently 
employed for medium- to high-rise apartment 
construction is flat-plate cast-in-place rein- 
forced concrete with randomly placed columns. 
This structural approach has certain advan- 
tages which make it particularly adaptable to 
apartment construction. (See Fig. 11.) 

1. The horizontal services normally required 
in apartment construction may be imbedded 
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Steel 


Although much less common than cast-in- 
place concrete, steel frame structures are 
aiso employed in the construction of apart- 
ment buildings. 

The advantages of strength and relative 
simplicity of erection may recommend steel 
for use in extremely tall structures or for use 
in locales where there is limited experience 
in the use of concrete. 

Steel structural frames tend to be laid out in 
8 reguler grid pattern, and this in turn regu- 





(a) Typical concrete construction 





(b) Typical steel construction 
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Fig. 11 Steel and concrete structural systems. 


within the concrete slab, thereby eliminating 
the need for a hung ceiling and allowing the 
flat underside of the slab to serve as the fin- 
ished ceiling of the space below. This reduces 
floor-to-floor and overall building height and 
eliminates the separate construction of a hung 
ceiling. 

2. The possibility of placing columns ran- 
domly adapts well to the inherently irregular 
module generated by a typical apartment floor 
layout. Columns may thus be “buried” in con- 
venient locations within an efficient layout. 

3. As a rule, openings for vertical services 
may be located at will in this type of structure; 
however, large openings near columns should 
be handled with care so as to assure continuity 
of vertical and horizontal reinforcing. 





Fig. 10 Building shapes. 


larizes the apartment layout. One should bear in 
mind that in this type of structure mechanical 
and structural lines may not coincide. 


Limitations 

As a rule of thumb, spacing between concrete 
columns may economically be in the range of 
12- to 18-ft centers and spacing for steel 
columns may range from 16 to 24 ft. 

Figure 12 may serve as a guide for sizing of 
concrete columns in preliminary layouts, Three 
common bay sizes or center-to-center distances 
have been shown for various building heights. 
Sizes are for internal columns, expressed in 
square inches. Peripheral and corner columns 
will be smatier. 

The smallest dimension per side considered 
acceptable for concrete columns is 10 in., and 
4 ft is the limit which normal concrete frame- 
work can easily accommodate. Columns with 
larger dimensions become, in effect, walls 
and are formed differently. 

It is significant to note from the chart that an 
internal column in a tall building may be on the 
order of 2 by 3 ft. Such a planning element 
cannot be overlooked even for preliminary 
sketching. 


Systems Approach 


Any discussion of structural considerations 
in conjunction with housing must recognize 
that the housing industry appears to be at the 
beginning of an era of greatly increased pre- 
fabrication, which is leading towards full 
systems building and industrialization of the 
building process. 
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Fig. 12 Concrete-column sizing guide. (Data supplied by Farkas Baron and Partners.) 


Prefabrication and systems building has 
been applied widely in European countries for 
a number of years, and there have been many 
prototypical developments and limited ap- 
plications of techniques in this field in the 
United States. 

It is anticipated that, within the foresee- 
able future, virtually all European housing 
will be the product of some type of system. 
It would appear inevitable that progress toward 
industrialized construction will likewise con- 
tinue in the United States. 

At what precise point the utilization of 
systems building will become a major con- 
sideration in apartment design and what 
system or systems will survive to become 
a standard of the future is uncertain; however, 
it is a significantly growing field which will 
be watched closely by practitioners in the 
housing field. 

Of the number of systems which are pres- 
ently available, the following categories may 
be drawn: 

1. Steel or concrete frame with precast 
planks, self-formed concrete deck or metal 
deck 

2. Poured-in-place concrete tiers utilizing 
special reusable forms for transverse walls or 
columns 

3. Long-span or short-span precast panel/ 
plank and bearing wall 

4. Prefabricated floor-size truss of beam 
systems with clear span capabilities. 

5. Preassembled modules, prepared off 
site or on site, for stacking or insertion in @ 
structural frame 

Figure 13 shows @ composite structure 
including the categories described. 

Any proposal to use « building system 
should be preceded by a thorough investigation 
as to availability, code and market accepta- 


bility, union acceptability, adaptability to minor 
variations, and guarantees regarding erected 
costs. 


VERTICAL SERVICES 
Elevators 


Figure 14 may serve as a preliminary guide in 
determining number and type of elevators 
necessary for an efficient solution. 





&- CONVENTIONAL 
B-PRECAST PLANK 
C-PRECAST BEARING WALL 
D-STEEL TRUSS INFILL 
E-CLEARSPAN SYSTEM 


Fig. 13 “Systems” composite. 


There are four variables involved in elevator 
selection: 

1. Travel distance 

2. Elevator speed 

3. Elevator capacity 

4. Building population 

Travel distance is represented on the graph 
os “Number of stories” based on the assump- 
tion of normal floor-to-floor heights. 

Possible speeds for buildings of different 
heights are shown. 

Building population is represented on the 
graph as “population per floor,” with curves 
shown for typical floor populations. In deter- 
mining population, two persons per bedroom 
are assumed, 


Egress and Safety 


Except in rare circumstances, relatively little in 
the realm of egress and safety is left to the dis- 
cretion of the architect. In general, the architect 
may choose only among accepted and approved 
procedures as set down in codes. 

In most codes, two means of egress must be 
provided within specified distances trom each 
dwelling unit (Fig. 15e-c) except in the case of 
duplexes, which frequently require an addi- 
tional means of egress off the corridors, usu- 
olly by means of an escape balcony (Fig. 15e). 

Figure 15d diagrams a scissor stair which, as 
shown, is an arrangement which allows for 
construction of two stairs in one fire enclosure. 
This is an efficient and cost-saving solution to 
the two egress requirements. Most codes, how- 
ever, effectively preclude the use of scissor 
stairs, in many cases by limiting the allowable 
length of dead-end corridors. Fire escapes are 
usually required for construction that is not 
fireproof; and sprinklers, smoke doors, fire de- 
tectors, and alarms are additionally required 
for various classifications of construction in 
some codes. 


Plumbing 


Vertical plumbing risers and waste lines (or 
“plumbing stacks") are expensive due to both 
material and lfabor costs. Reduction in the 
number of stacks saves money and is, there- 
fore, to a greater or lesser extent advantageous 
and advisable. 
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Fig. 14 Elevator guide. 


Reduction in the number of plumbing stacks 
is accomplished by doubling or even tripling 
up on each stack at each floor. Figure 16 shows 
common bathroom and/or kitchen layouts with 
order-of-magnitude dimensions shown. 

These dimensions, it should be remembered, 
are for rough layout purposes only and should 
be verified by consultants. 


Ventilation 


Interior spaces such as bathrooms, interior 
kitchens, and public halls require mechanical 
exhausting. Figures 17 and 18 may be used as 
guides, in making preliminary layouts, to de- 
termine the floor area to be allocated to exhaust 
ducts. Figure 18 indicates the area of exhaust 
and Fig. 17 shows buildup of fireproofing and 





{o) Spaced stairs at exterior 


(b) Spaced interior stairs 
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Fig. 15 Types of stairs. 
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finish around the area of exhaust. The ratio of 
dimensions should be as close to square as 
possible and should not exceed a ratio of 3:1. 

A mechanical engineer should be consulted 
to determine final data regarding size and loca- 
tion of ducts. 


Heating and Cooling 

In most cases, planning and spatial layout are 
not significantly influenced by heating and/or 
cooling units and their lines of supply. The 
most common exception is the case in which 
ducts deliver conditioned air from either a cen- 
tral source or 4 unit in the apartment. In such a 
case, ducts may be of such size as to become a 
planning factor. Otherwise, heating or cooling 
units are served either by hot and/or chilled 
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water pipes or electric conduit. Pipe risers as 
shown in Fig, 19 occupy a space of approxi- 
mately 3 to 4 sq ft, are located at an outside 
wall, and generally, if possible, “run out" in two 
directions to serve two units at each floor. It is 
desirable to avoid having a common riser be- 
tween separate apartments. 


DETERMINATION OF A TYPICAL FLOOR 
General 


In discussing determination of a typical floor 
and specific apartment layouts, the most com- 
mon structural type —poured-in-place flat-plate 
concrete construction with repetitive typical 
floors —is assumed, The principles of the pro- 
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Note: Dimensions shown are clear dimensions for highrise buildings up to 25-30 stories. 


Fig. 16 Plumbing chases. 
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Fig. 17 Exhaust duct. 
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Fig. 18 Exhaust-duct sizing guide. 
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Fig. 20 Plan of 44-story apartment building with hatched areas indicating space devoted to vertical service elements. 





Fig. 21 Typical floor. 

(1) It is generally desirable to group vertical services such 
es the elevator, incinerator of refuse chute, flue, stend- 
pipe, and, if possible, stairs so as to minimize above-roof 
construction, (2) Stairs may be spaced to avoid corridors 
with lengthy dead ends. (3) Efficiency apartments, probably 
with higher-than-average late-night traffic, may be best 
focated near the elevator. (4) Multibedroom apartments 
ere best located at comers. Larger multibedroom units lay 
out more compactly with two exposures, Larger apartments 
at corners also can cut down on required public corridor. 
(5) An attempt should be made to back up similar units, 
such es bedrooms, as well as similar mechanical services. 
(6) It may be necessary to allow space for electric closets 
(i.e, electric distribution panels) at every sixth or eighth 
floor, If electric heat is used, closets may occur more 
frequently. (7) Community balcony, laundry, vending ma- 
chines, pram storage, or tenant storage may be provided 
at each floor or only on certain floors, (8) A janitor’s closet 
is usually located on each tloor at the refuse room. (9) 
it the corridor has no window, mechanical ventilation is in- 
dicated. Delivery and exhaust ducts should be planned to be 
temote from one another. 


cedure which will be outlined may, however, be 
applied to any construction technique or sys- 
tem, bearing in mind the unique characteristics 
of that technique or system. (See Fig, 20.) 


Procedure 


Sequentially, the steps in the determination of 
a typical floor (in an ideal case) could proceed 
as follows: (See also Fig. 21.) 

1. Investigate program with regard to the to- 
tal number and types of apartments. 

2. Identify repetitive groups with each group 
possibly representing a typical floor. 

3. Assign area figures to apartments as de- 
termined in program analysis or as required by 
governmental agency standards. Total up the 
area of the apartments in a repetitive group 
and to this total add 10 to 15 percent for car- 
ridors and cores. This figure then may repre- 
sent the area of a typical floor. If the area figure 
is reasonable and economical, if the size of the 
building thus generated conforms with various 
limits of the site, and if the typical floor area is 
otherwise acceptable, the investigation may 
proceed. 

4. Tentative acceptance of a typical floor 
fixes a total number of floors. The implications 
of this number with regard to the potential for 
efficient utilization of the various mechanical 
systems, soil-bearing characteristics, zoning 
limits, etc., should be investigated. If the num- 
ber of floors checks out acceptably, actual plan- 
ning and layout may proceed. 
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Fig. 22 Apartment element diagram. 
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5. The typical floor distribution must now be 
accommodated within the tentatively accepted 
area and within reasonable dimensions. The 
elevator core and stairs should be located and 
apartments laid out around them. 

Figure 22 diagrams interrelationships among 
component elements of a typical living unit. 

Although many apartments tend to have 
much the same layout as the diagram, there are 
many alternative arrangements which retain the 
essential component relationships. Apartments 
may be arranged as corner or floor-through 
units and—in addition to flats, or apartments 
on one level—layouts may be on two or three 
floors or on split levels (see Fig. 23). 

As the diagram indicates, it is considered 
desirable to have ready circulation from the 
entrance foyer to the activity elements of the 
kitchen, living room, and sleeping areas and at 
the same time to maintain degrees of separa- 
tion among these three elements. 

ideally, each space in an apartment should 
have access or exposure to the outdoors. How- 
ever, application of this principle could result 
in an excessively expensive building type. 
Therefore baths, foyers, and frequently kitch- 
ens and dining areas are usually developed as 
interior spaces (see Fig. 24). 


FIRST-FLOOR ORGANIZATION 


General 


The first floor of an apartment building fulfills 
a number of different program requirements. 
It serves as a connection between the dwelling 
portion of a building and the outdoors; it re- 
lates and interacts with both the outdoor func- 
tions and the dwelling units; and, further, it 
accommodates the physical transition between 
the dwelling units and the first floor. 

Figure 25 illustrates possible interrelation- 
ships of first-floor functions with both the 
outdoors and the dwelling units. 

Program requirements for typical first-floor 
spaces frequently call for larger unobstructed 
areas than occur at dwelling floors above. 
Common methods employed to achieve the un- 
obstructed space at the first floor are (1) to 
“push out” the walls at the ground floor and 
enclose a larger space with an appropriate 
structure or, (2) to hang @ ceiling in the first 
floor and "collect" and redirect various vertical 
services which would otherwise break up 
space at the ground floor. This is a common 
method used in the case of plumbing, heating, 


OUTDOORS 






LIVING ROOM 


co 7 
--{1> \ 
\ 
' ' 
' ! 
' i 
; ' 
' ! 
' ' 
--+> ' 
' ' 
{DINING ROOM! 
_ 4 


79 


Residential 
APARTMENTS 


TYPICAL DOUBLE-LOADED FLAT 
Fig. 23 Typical apartment types. 





Fig. 24 Typical apartment layout. 

(1) It is advisable to back up similar (kitchen and kitchen, 
bath and bath) ducts where possible. This allows one fan 
and fireproof enclosure to serve two ducts but requires mea- 
sures to avoid excessive sound transmission between backed 
up spaces, Ducts may be “buried” in closets, kitchen, etc. 
Kitchen exhausts are best located near the range and close 
to the ceiling, Bathroom exhausts should, if possible, be 
placed away from the door in order to pull as much bathroom 
ait as possible. Ducts are not necessary in kitchens or baths 
with windows (however, baths with windows, like top- 
floor baths, should be heated). (2) The structure should be 
spaced as regularly as practicable and within economical 
center-to-center distances. Columns built into closets or 
kitchens should assume the dimensions of the closet or 
cabinet. Column size should be reduced at upper stories of 
tall buildings. Slab openings along an entire column face 
should be avoided. (3) Plumbing backup is recommended. 
Dissimilar uses may be backed up, and it is possible to back 
up plumbing for more than two spaces. (4) Depth of rooms 
is sometimes limited by building codes. In any event, room 
depth relative to window size and location and natural light 
should be considered. 


and electrical lines and not unusual for venti- 
lating ducts. If there is substantial advantage 
to be gained, structure! columns may be picked 
up and carried on girders concealed by the 
hung ceiling. 


Vertical Circulation Core 


For purposes of security and convenience, 
elevators should be well illuminated and visi- 
ble from the lobby area. At least one exit stair 
should empty directly to the outside (but not 
necessarily at the lobby level). 

it should be borne in mind that the stair 
layout in the lobby will frequently differ from 
a typical floor due to @ greater first-floor ceiling 
height. 


Mail Room 


Mailboxes as well should be highly visible. 
\f boxes are rear-loading, a locked room behind 
the boxes should be provided for the mailman’s 
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Fig. 25 First-floor diagram. 


use. Front-loading boxes require no such room, 
However, in either case, an additional secure 
area for packages and deliveries may be ad- 
vised. Current federal requirements which 
govern matters such as maximum and mini- 
mum height of boxes and size of mail rooms 
should be consulted. 


Wheeled Storage and/or Pram Room 


Paths of travel from the main entrance to these 
areas should be short, direct, and without 
steps. Layout of the rooms for purposes of 
security should be such that all parts of the 
room are visible from the entrance. Lock rails, 
to which equipment may be secured, should be 
supplied. 


Commercial 

Shops and service facilities at the ground floor 
provide many advantages in terms of activity 
and convenience. However, much of the ad- 
vantage to the building may be diminished if 
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the shops face away from the lobby and pro- 
vide either no access or poor back-door access 
from the apartment building itself. On the other 
hand, easy circulation between # commercial 
establishment and the lobby may cause se- 
curity problems which must be considered. 


Laundry and Community Room 


Laundries and community rooms are fre- 
quently found at the first floor for convenient 
servicing and public access and in order to uti- 
lize the additional story height. These facilities 
should be on a short, direct path from eleva- 
tors, with as little cross circulation with other 
activities as possible. (See Figs. 26 to 30.) 

Laundries may be located either on typical 
floors or in a penthouse in conjunction with 
the community room. 

Location of laundry rooms on typical floors 
has the advantage of convenience which, how- 
ever, is offset by difficulties of multiple 
maintenance and problems of odor and noise. 
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Fig. 26 Laundry room diagram. 
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Fig. 28 Compactor room layout. 
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Fig. 30 Boiler room layout. 


A rooftop location for either of these facili- 
ties provides an additional level of amenity; 
however, it also involves additional expense. 

Refuse disposal may be handled in a number 
of ways. The most widely used methods are 
by incineration or preferably, by compaction, 
with the processed refuse hauled away by 
truck. Both the incinerator and compactor re- 
quire a storage area for waste containers, 
which should be nearby and should have easy 
access to the outdoors. The size of the con- 
tainer storage area will depend upon the type 
of container employed, frequency of collec- 
tion, and, in some cases, agency standards. 
The area required for the refuse chute at typical 
floors is relatively small, ranging from 4 by 4 ft 
up to any size desired. The area of the com- 
pactor room or incinerator room at a lower 
level is quite large, and the refuse chute at 
the typical floor should be located so as to 
avoid interference problems at the lower levels. 
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Fig. 2 Detached houses, one story, density six units per acre. 


«= Detached houses on |-acre site 

« Site dimensions: 218’ x 200' = 43,600 sq ft 

« 3 units per side = 6 units per acre 

« Typical interior unit dimension 30' x 40’ — 1,200 sq ft 
= 1,200 sq ft = 3-bedroom unit 

+ Parking: 6 on-site spaces 
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Fig. 3 Two-story semidetached houses, density 16 units per acre. S enrate apa a Sfaces 


= Semidetached on |-acre site 
« Site dimensions; 218’ x 200’ = 43,600 sq ft 





« 8 units per side — 16 units per acre Figures 1 to 13 from Community of Interest by Oscar 
« Typical interior unit dimension: 17' x 37.6' x 2 stories = 1280 sq ft Newman. Copyright (©) 1975, 1978, 1979 by Oscar 
« 1200 sq. ft. = 3-bedroom unit, + 40 sq ft of stairs per floor Newmon. Reproduced by permission of Doubleday & 


82 = Parking: 16 on-site spaces Company, Inc 
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Fig. 4 Two-story row houses, density 18 units per acre. 





» Row houses on l-acre site 

« Site dimensions: 217° x 200' = 43,400 sq ft 

= 9 units per side — 18 units per acre 

* Typical interior unit dimension: 23’ x 28' x 2 stories — 1288 sq ft 
+ 1,200 sq ft = 3-bedroom unit, + 40 sq ft 

« Parking: 22 on street parking spaces 
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Front lawn (18' X 25‘) 
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Fig. 5 Two-story row houses, density 24 units per acre. 





« Row houses on l-acre site 

« Site dimensions: 217’ x 200’ = 43,400 sq ft 

« 12 units per side = 24 units per acre 

» Typical interior unit dimensions: 17° x 37.6' x 2 stories = 1280 sq ft 
» 1200 sq ff = 3-bedroom unit, + 40 sq ft of stairs per floor 

« Parking: 22 on-street parking spaces 
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Fig. 6 Three-story row houses on modified city block, density 38 units per acre. 


= Row houses on l-acre site 

« Site dimensions: 267° x 163' = 43,321 sq ft 

« 19 units per side = 38 units per acre 

« Typical interior unit dimensions: 13’ x 34’ x 3 stories = 1326 sq ft 
= 1200 sq ft = 3-bedroom unit, + 40 sq ft of stairs per floor 

« Parking: 13 spaces per side (on street), total = 26 spaces 
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Fig. 7 Garden apartments, density 36 units per acre. 


« Garden apartments on |-acre site, 6 units per entry 
« Site dimensions: 218' x 200' = 43, ft 

« 18 units per side = 36 units per acre 

= Typical interior unit dimensions: 29’ x 41.4’ = 1,202 sq ft 

« Parking: 10 spaces each side street = 20 spaces, + 16 spaces on interior of site, total — 36 spaces 
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Fig. 8 Medium high-rise apartments, density 35 units per acre. ft f " 3 d0170'| wo’ 
« Apartments on |-acre site 
« Site dimensions: 218' x 200’ = 43,600 sq ft 


= Six stories, six apartments per floor = 35-36 units per acre 

« Typical interior unit areos (per floor): 2 apartments @ 1,200 sq ft; 4 
apartments @ 1,280 sq ft 

« 1,200 sq ft = 3-bedroom unit 

« Parking: 44 on-site spaces 
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i ‘ ' 
Fig. 9 Medium high-rise apartments, density 55 units per acre. > y 


+ Apartments on l-acre site 

« Site dimensions: 218’ x 200° = 43,600 sq ft 

» Seven stories, eight apartments per floor = 55-56 units per acre 

* Typical interior unit areas (per floor): 4 apartments @ 1,202 sq ft; 4 
apartments @ 1,227 sq ft 

« 1,200 sq ff = 3-bedroom unit 

« Parking: 44 on-site spaces 
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Fig. 10 European walk-up, density 56 units per acre. 


« Walk-up apartments on |-acre site 
Site dimensions: 218’ x 200’ = 43,600 sq ft 
« 28 units per side = 56 units per acre 
= Typical interior unit dimensions: 27.7' x 43.4° = 1,202 sq ft 
« Typical interior unit dimensions, duplex: 13.35' x 48.0 x 2 stories = 1,282 sq ft 
= 1,200 sq ft = 3-bedroom unit; + 40 sq ft stairs per floor for duplex 
« Parking: 22 spaces per side (on street), total = 44 spaces 
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Fig. 11 High-density walk-up, density 72 units per acre. 


« Walk-up apartments on |-acre site 

« Site dimensions: 218 x 200’ = 43,600 sq ft 

« 36 units per side = 72 units per acre 

« Typical interior unit dimensions; 29' x 41.4’ = 1,201 sq ft 

« Typical interior unit dimensions, duplex: 29’ x 22.2’ x 2 stories = 1,288 sq ft 
«ly — unit, + 40 sq ft stairs per floor 

« Parking: 30 spaces on site + 20 spaces on street, total = 50 spaces 
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Fig. 12 Twin-tower apartments, density 94 units per acre. 


+ High-rise apartments on |-acre site, two 12-story buildings 
« Site dimensions: 218' x 200' = 43,600 sq ft 

« 47 units per tower = 94 units per acre, 4 units per floor 

« Typical interior unit dimensions: approx. 40° x 32' (unit actually 1194 


sq ft) 
« 1,200 sq ft = 3-bedroom unit 
« Parking: 20 on-site spaces per side, total 40 spaces 





Fig. 13. High-rise apartments, density 103 units per acre. 


« Apartments on l-acre site 

= Site dimensions 218 x 200’ = 43,600 sq ft 

« 13 stories, 8 apartments per floor = 103 units per acre 

« Typical interior unit dimensions: 4 apartments @ 33’ x 36 = 1,188 sq 
ft; apartments @ 25.5’ x 47.3'= 1,211 sq ff; 2 apartments @ 
31.5’ x 38’ = 1,197 sq ft 

« 1,200 sq ft = 3-bedroom unit 

« Parking: 42 on-site spaces 


By W. RUSSEL PARKER, Architect 


BACKGROUND 


In the coming years, @ greater proportion of 
houses, apartments, and institutional accom- 
modations will be built for elderly persons than 
at any previous time in our history. There are 
several reasons for this. First is the well- 
known fact that the life-span of mankind hes 
increased through advances in medical sci- 
ence; thus the proportion of older people in the 
populstion has increased. Second, with the 
passing of the three-generation household, 
more elderly persons are living by themselves 
and therefore require separate housing sccom- 
modations. Third, increased social security 
benefits and private pension payments have en- 
abled more aged people to pay for suitable 
accommodations. Finally, many nonprofit 
groups such as church, labor, and fraternal or- 
ganizations, charitably supported groups, and 
tax-supported bodies are, and will continue to 
be, engaged in the provision of housing specifi- 
cally for the elderly. 

Ordinary design criteria do not always apply 
to housing for the aged. One of the most strik- 
ing differences is the high concentration of 
one- snd two-person families as a result of 
children leaving home or the death of one 
spouse, Also important are the needs caused 
by physical deterioration in old age, which re- 
quires special design treatments and facilities. 

In addition, certain basic psychological and 
sociological principles should be observed in 
planning for the elderly. People in this age 
group usually do not want to break their ties 
with family and neighborhood and be placed in 
@ new and foreign environment. They need ac- 
tivities, not merely hobbies, and they want to 
participate in community functions. The objec- 
tives, programs, and physical facilities for the 
housing of the aged should encourage and sup- 
port the continuance of earlier patterns of 
living, daily routines, personal care habits, 
social contacts, and recreational activities. An 
important objective is to maintain independent 
living as long as possible. 


NEIGHBORHOOD AND SITE 


A desirable neighborhood for the elderly 
should have many of the characteristics of any 
good neighborhood. It should be basically resi- 
dential, possess the normal range of com- 
munity facilities, have convenient public 
transportation, and be removed from particu- 
larly objectionable land uses. In terms of the 
individual aged person, the ideal neighborhood 
is often the one in which he has lived most of 
his life. The development of a broad program 
and the selection of @ particular site should 
give consideration to old established neighbor- 
hoods where many of the aged are likely to be 
living and to have their roots, 

From the point of view of the community 


Multi-Unit Retirement Housing for Rural 
Areas —A Guide to Design Considerations for 
Architects, Engineers, and Builders, Agricul 
tural Engineering Research Division, Agricul- 
tural Research Service, U.S. Department of 
Agriculture, Washington, D.C., 1965 


itself, there are also many advantages in hous- 
ing the aged in well-established neighbor- 
hoods, where there are more existing facilities 
and generally better public transportation. 
Another advantage, which is frequently over- 
looked, is the sympathy and help that are ex- 
tended to the aged by friends and neighbors, 
young and old alike. 

The selection of an actual site involves the 
following considerations: 

1. The topography should be as level as pos- 
sible to minimize the need for steep walks, 
ramps, or stairs. Relatively level sites encour- 
age walking — a highly desirable exercise. 

2. The site should not be bounded on all 
sides by major traffic arteries. It should be pos- 
sible to go shopping or to the park without 
having to cross a major street. 

3. Essential commercial facilities should be 
close at hand and easily accessible —supermar- 
kets, cleaners, ‘aundries, shoe repair shops, 
drug stores, and the like. 

4. Basic community facilities such as 
churches, libraries, health services, and recre- 
ation facilities should also be close at hand. In 
this connection it should be noted that a half- 
mile is the maximum walking radius of many 
aged persons.’ 

5. Public transportation should be immedi- 
ately available at the site, since many of the 
services that the aged require, such os special- 
ized medical attention, will in all likelihood be 
located elsewhere, Transportation is also im- 
portant for obtaining part-time work, for vis- 
iting distant relatives or friends, and generally 
for maintaining o spirit of self-sufficiency. 

6. The site should not be immediately adja- 
cent to a school building or a children’s play- 
ground, or an active recreation area used by 
teenagers or adults. 

7. The site should be large enough to permit 
the development of adequate outdoor areas for 
both active and passive recreation. Ideally, 


‘Most aged persons place greet emphasis 
on the proximity of essential services and 
facilities such as shops. In one study (Scot- 
tish Housing Advisory Committee, Housing of 
Special Groups, Edinburgh: H.M.S.O 1982) 
approximately 90 percent of the aged persons 
surveyed considered proximity to shops essen- 
tial. The other facilities desired were, in order: 
churches, 65 percent; parks, 50 percent, social 
centers, 37 percent; movies, 30 percent; and 
active recreation areas, 25 percent 
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these areas would be in addition to, and out of 
the way of, those areas used by other residents, 
particularly children. 

8. Consideration should also be given to 
possible changes in the over-all land use pat- 
tern, in terms of probable trends and projected 
plans. 

These considerations must be taken into sc- 
count whether the site is to accommodate 
solely aged persons or whether the aged repre- 
sent only a portion of a larger “project” popule- 
tion. 


DESIGN AND PLANNING PRINCIPLES 


In very general terms the criteria for planning 
housing accommodations for the aged are: 

1. Small size and compactness for con- 
venience and economy 

2. Fireproof construction planned for maxi- 
mum safety 

3. Minimizing of the problems and effort 
of housekeeping and daily activities 

4. “Livability,” pleasantness, and the ef- 
fect of spaciousness 

5. A high degree of privacy 

6. Careful svoidance of an institutional look, 

Other criteria affecting the different func- 
tional areas of the dwelling are discussed 
briefly in the following paragraphs. Many 
states have established official standards 
dealing with minimum areas, design features, 
etc., for housing for the aged (see Table 1). 
Before proceeding with specific designs, such 
local standards, if any, should be consulted. 


Leisure Areas 


Because the aged are generally retired, 8 com- 
fortable end pleasant living area is highly 
important. Particular pains should be taken in 
the design of these spaces because they are 
not only intensively used but also tend to be 
quite small. Some suggested state standards, 
for example, cal! for living areas of 80 to 90 
sq ft for single-person occupancy. Interesting 
views ond southern exposure should be pro- 
vided if possible. Extra-wide window stools for 
planta and built-in shelves and storage spaces 
are desirable. Privacy from the front door 
should be provided. If « dining area is included 
as 0 part of the living area, it should permit lo- 


TABLE 1 Room Areas for Various Types of Housing Accommodations 


eC 


Room area, sq ft 





No. of No Types Living 
per- ot of Bedroom room Dining Kitchen Total 
sons rooms fooms (8) (D) (K) Bath area 
1 “ B,L,0,K 100 80-90 40 50 50 320-330 
1 3 B,L-D,K 100-120 120-160 50 35-50 305-380 
1 2 B-L,D-K 180 90 50 320 
1 2 B-L-D,K 175-200 45-50 35-40 256-290 
2 3 B,L,0-K 130-140 150 75-90 40-50 355-430 
2 3 B,L-0,K 125-130 165-190 50 40-50 370-420 


a 


Data in this teble have been compiled from various state regulations and recommendations. 
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cation of the table by a window, A light and/or 
® convenience outlet should be easily acces- 
sible to the table. 


Sleeping Areas 


A separate bedroom is necessary tor two-per- 
son occupancy, but 4 sleeping alcove or a com- 
bined living-sleeping arrangement is often 


satisfactory for single persons. The separate 
bedroom should always be large enough to 
accommodate twin beds, and it is often desir- 
able to be able to divide the room in two with a 
screen, (See Figs, 1 to 4.) 
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Fig. 1 


A combined living-sleeping arrangement is 
the most economical in terms of space but has 
the disadvantages of lack of privacy and a ten- 
dency to be untidy. The sleeping alcove is a 
generally satisfactory compromise, since it 
offers almost the same economy as the com- 
bined arrangement but without its drawbacks. 
The alcove should be large enough to accommo- 
date all the essential items of any sleeping area 
—bed, night table, storage chest, closet, and 
chair—and it should be possible to close off 
this area from the living area if desired. There 
should always be an operable window in the 
alcove tor light and ventilation. 





Fig. 2 


Regardless of which arrangement is used, 
certain details should receive attention: 

Adequate space should be provided in bed- 
rooms for getting into bed from either side. 
making the bed. using the dresser or chest of 
drawers, cleaning the room, using the closet. 
and dressing. In the sketches (Figs. 1-5), the 
recommended amount of space for these activi- 
ties is given. 

To provide for this degree of comfort and 
convenience, the bedroom must be about 11 ft 
2 in. wide and 9 ft 10 in. or 10 ft 4 in. long, de- 
pending on whether space is provided at the 


22 BEOMAKING SPACE 


‘*Limited space” 
allows space to open 
closet door and 
remove garment. 
‘Liberal space’’ al- 
lows space to open 
closet door, remove 


garment, and put it 
on, 
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Fig. 3 


foot of the bed for dressing or just for opening 
the closet door. If twin beds are to be used, the 
width of the room (with the furniture arranged 
as shown) would need to be increased to 15 ft. 
This would give space for two twin beds, each 
39 in. wide, with 22 in. between them. (See 
Fig. 5.) 





Fig. 4 


In the case of two-person occupancy, when- 
ever more space is available, 3 ft is often rec- 
ommended as the clear distance between beds, 
and some agencies recommend an allowance of 
at least § ft at one side of the bed for a wheel- 
chair. 

* Whenever possibile, there should also 
be space for an oversize bedside table to hold 
medicines, water, tissues, and the like in large 
quantities. 

* The plan should permit placement of the 
bed so that a bedridden person can see out the 
window, 

* It is often desirable to provide a bell or 
buzzer near the bed so that a person can sum- 
mon assistance. 

* In close proximity to the bed there should 
be a convenience outlet which is hooked up 
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Fig. 


with a switch at the door or the entrance to the 
space. Thus # bed lamp could serve as the es- 
sential nightlight. Because of the two-way 
switching possible, this arrangement is pref- 
erable to the use of a single-switch ceiling or 
wall fixture. 

* There must be a short and direct access 
from the bed to the bathroom. 


BATHROOMS 


Bathrooms for older people should be ample 
in size and planned for satety. Many of the el- 
derly need assistance in the bathroom, so the 
room should be large enough to permit one 
person to help another. For a person in a wheel- 
chair, the bathroom should be large enough 
that he can maneuver the chair, and the door- 
way must be 3 ft wide. 

The location of the bathroom in relation to 
the bedroom, as well as other rooms of the 
house, must be given special consideration. If 
possible, one should be able to get into the 
bathroom without having to go around furni- 
ture or through other rooms. 

A minimum area of 35 to 40 sq ft is ac- 
ceptable but, because of the possibility that 
crutches or wheelchairs may need to be accom- 
modated, 50 to 60 sq ft is often recommended. 

Bathrooms without windows are acceptable 
and have some advantages for the older person. 
Ventilation is easily controlled by a switch. In 
a bathroom with an outside wall and window, 
avoid—if possible— placing the bathtub under 
the window, because it is difficult to open the 
window and to clean and curtain it. But if that 
is the only possible location, then select a 
crank-type window. 

A lavatory installed at a height of 33 in. is 
more comfortable to use than one installed at 
the customary 31-in. height. For a person in a 
wheelchair, however, the 31-in. height is better. 
Lavatories should be well-supported, to hold a 
person's weight. 

The shower and tub faucets should be placed 

so that @ person can reach them easily both 
before and after stepping into the tub. Showers 
should have mixing controls, preferably ther- 
mostatic, and it would be well to have a testing 
spout where the mixture of hot and cold water 
could be tested for showers and tub baths. De- 
sign shower stalls without curbs, using ao 
sliding door or other firmly installed and safe 
closure, and a seat, either built-in or removable, 
is desirable for both tub and shower. The tub 
should have « low side and flat, non-slip bot- 
tom, 
The toilet should be placed next to the tub (if 
8 tub is used) so it can be used as 9 seat when 
filling the tub or simply for resting, and grab 
bars should be provided at the toilet and tub or 
shower. 

All grab bars and hand holds should be of 
noncorrosive material, ¥, to 1 in. in diameter, 
and mounted to withstand a pull of at least 500 
Ib. 

Towel racks and rods should also be strong 
and securely mounted because older people 
sometimes use them as grab bars to steady 
themselves. Glass towel rods should not be 
used, 

Medicine cabinets should be extra large and 
preferably recessed. Projecting accessories 
should be avoided whenever possible. It should 
be possible to unlock the door from the out- 
side in an emergency. 


Bathroom Arrangements 


Figures 6 and 7 ere suggested arrangements 
for bathrooms with tubs and shower stalls. The 





Fig. 6 Bathrooms with tubs. 


star indicates where space has been provided 
tor a helper. 


KITCHEN 


Because kitchens are potentially as dangerous 
as bathrooms, equal care should be given to 
their layout and design. In locating the kitchen 
in the plan, provide easy access to the outside 
and direct access to the dining space, which 
could be a portion of the living room, In some 
plans, space can be provided in the kitchens 
for dining. In these cases, however, an addi- 
tional 20 to 40 sq ft are necessary. Interior loca- 
tions are acceptable if mechanical ventilation is 
provided. 

Do not plan extremely compact kitchens for 
older people; they desire and need ample work 
space. If the kitchen is too compact, storage 
space is limited and much of it is either too 
high or too low to be reached comfortably. 
Shelves should be no higher than 68 in. from 


the floor, and no lower than 12 in. Too little 
counter space leads to crowded work surfaces, 
which in turn can create hazardous working 
conditions. 

Clearance between facing equipment and 
counters should be a minimum of 3 ft for one 
person. To permit two people to work and pass 
each other, the between-counter clearance 
should be 4'+ ft. 

Equipment should be electric for greatest 
safety and should be arranged for maximum 
efficiency. Ranges should be provided with 
front rather than back controls, Heating ele- 
ments should visibly glow when hot. In placing 
the range, consider allowing extra space for 
ease in making minor repairs and cleaning. A 
wall oven set at waist height is desirable. Al- 
though refrigerators need not be larger than a 
6 or 7 cu ft capacity, they should have a large 
freezing compartment and should be self-de- 
frosting. Do not place the refrigerator too 
low —as under a counter. In choosing the con- 
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32" » 20")16",18" 


ventional type of refrigerator, consider the 
amount of stooping and reaching that will be 
necessary. 

Double sinks or sink-and-tray combinations 
should be provided to facilitate hand laun- 
dering. Consideration should be given to the 
provision of complete laundry facilities, partic- 
ularly in projects. If full laundry facilities are 
not possible, at least drying racks should be 
provided. 

Storage spaces should be arranged as nearly 
as possible so that the bulk of the regular-use 
items can be stored between 27 and 63 in. from 
the floor. Ideally, stored items should be visi- 
ble as well as physically accessible. Storage 
spsces over ranges and refrigerators should 
be avoided. Sliding cabinet doors are preferable 
to swinging doors. 

Provide adequate lighting over all work sur- 
faces; provide an exhaust fan to assure ade- 
quate ventilation and to carry out cooking 
odors; select floors or floor coverings that will 





Fig. 7 Bathrooms with showers. 
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Fig. 8 U-shaped kitchen cabinets. 


not absorb grease and become slippery; and 
provide a fire extinguisher for grease ond elec- 
tric fires. (See Figs. 8 to 11.) 


DINING AREAS 


The size of the dining space needed is deter- 
mined by the number of people to be served; 
furniture including table, chairs, buffet, cab- 
inet, and serving table; and the amount of 
clearance required for passage and serving. 

Allow 21 to 24 in, of table space for each 
person. The minimum-size table at which eight 
adults can sit comfortably, three on each side 
and one at each end, is 40 in. by 72 in. The 
minimum size for six adults with two on each 
side and one at each end is 36 in. by 60 in. A 
round table 42 in. in diameter is minimum for 
four people, and 48 in. for six people. 

Regardless of the size or shape of the dining 
table, certain minimum clearances around it 
should be provided. Allow 36 in. between the 
wall or @ piece of furniture and the table in 
order to edge past a seated person. Serving 
requires 44 in. from table to wall; 32 in, is 
needed for rising from a chair at the table. (See 
Fig. 12.) 
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Fig. 9 Parallel wall with wall oven. 






General Storage 


Ample, lighted closets should be provided for 
clothes, linens, and miscellaneous household 
items. Closets should either have sliding doors 
or be arranged for the use of curtains or 
screens. Provision must also be made for gen- 
eral storage of bulky items, such as trunks 
and furniture. 


CONSTRUCTION, EQUIPMENT, AND 
FURNISHINGS 


In designing housing for the aged, special 
consideration must also be given to the selec- 
tion of materials, hardware, and equipment. 






of these items are 


Fig. 10 L-shaped, showing recommended widths 
and clearances. 


Some criteria that should govern the selection 
of these items are presented below. 


Floors 


All floor surfaces should be nonslip, outside 
as well as inside the basic dwelling unit. In 
this connection, apparent slipperiness is as 
important, because of the psychological dan- 
ger, as actual slipperiness. This is particularly 
pertinent to the design of lobbies and other 
public spaces which often have large expanses 
of glossy, slithough perhaps nonslip, surtace. 
Suitable flooring materials include unglazed 
tile, cork, vinyl or vinyl-esbestos tile, un- 
waxed wood, and wall-to-wall carpeting. Throw 
rugs or deep-pile rugs are generally unsatis- 
factory because of the danger of tripping. Un- 
waxed wood floors are particularly satisfactory 
for the wheelchair user. Floors should be 
smooth and level, and particular care should 
be taken with highly jointed materials such 
#8 ceramic tile or brick of stone. Door thresh- 
olds and minor changes in floor level should 
be avoided whenever possible 


Doors and Hardware 


Door openings should be 3 ft wide to permit 
easy passage of wheelchairs, stretchers, and 
persons using crutches. Precautions should 
be taken to see that doors fit properly and do 
not stick, and thresholds should be eliminated. 
Bathroom doors should not have locks; provide 
easy latches instead. Lerge, easy-to-grasp 
doorknobs or lever-type handles should be 
used. Revolving and double-ecting doors and 
automatic door closers are particularly danger- 
ous and should be avoided. In projects, outside 
doors should be master-keyed and all devices 
which cannot be operated from the outside 
should be prohibited. It is also desirable to 





Fig. 11 


Cabinet heights. 


provide peepholes or vision panels. Sliding 
doors conserve valuable space in small units 
and eliminate the danger of walking into half- 
open doors. 


Windows 


Whenever possible, windows should look out 
on an interesting view. In housing for older 
people, the height of the windows is important, 
particularly in the living room, dining area, and 
bedroom, Sitting and looking out of the win- 
dow is a daily activity for many of the elderly. 

The living room windows should be low so 
that a person sitting in a lounge chair can see 
out. The bottom of the window should be no 
higher than 3 ft 2 in, from the floor and can 
be as low as 1 ft. For window walls, it is desir- 
able to include a guard rail at a height that will 
not interfere with viewing but that will give a 
feeling of security. To permit viewing from a 
Standing position, the window should extend to 
a height of 6 ft. 8 in, (See Fig. 13.) 

For dining areas, the eye-level zone is deter- 
mined by the sitting height. The sill of the 
window can be 2 ft 6 in. from the floor. For 
the bathroom and kitchen, the eye-level zone is 
set by the standing height. The opening of the 
window should be between 3 ft 6 in. and 6 ft 
8 in. from the floor. (See Figs. 14 and 15.) 

For bedrooms, one window should be low 
enough to permit a person in bed to look out. 
In addition to making the room more pleas- 
ant, a low window provides an emergency exit, 
The eye-level zone suggested for the dining 
area could olso apply to bedrooms. Window 
arrangements that produce a uniform distri- 
bution of light are preferable to a spotty place- 
ment of openings. 

Choose windows that are easily operated. 
Except for over the bathtub and similar loca- 
tions, double-hung windows are satisfactory. 
But in hard-to-reach places, windows that are 
opened and closed by turning a crank are easier 
to operate. Many windows have been designed 
to reverse so that the exterior side of the glass 
can be turned to be washed from the inside. 
This is an important safety factor for those 
who find it difficult to reach or climb. Insect 
screens, weather stripping, and storm sash 
should be provided for all windows depending 
upon the location and climate. 

A southerly orientation is most desirable, 
but provision should be made for shading 
devices. Roller shades should be avoided 
because of the danger involved in retrieving a 
released shade. Venetian blinds or draw-type 
draperies are preterabie. 


Lighting 
Iiumination levels should be approximately 
double those generally used in residential 





Fig. 12 


practice. Light sources should always be 
shielded. Ceiling-mounted fixtures are not 
recommended because of the dangers inherent 
in cleaning the fixtures and changing bulbs. 
As indicated earlier, it is highly desirable to 
plan lighting layouts so that lights can always 
be switched on from a doorway. Wall switches 
should control all light fixtures. Switched 
outlets are particularly important in bedrooms 
or sleeping alcoves so that the elderly person 
need not stumble around in the dark when 
looking for the switch or after turning off the 
light. 

Place a convenience outlet for use of a night- 
light between bed and-bath, A night-light in a 
central location is often useful, as are luminous 
switch plates. Convenience outlets should 
never be located less than 18 in. above the floor 
(30 to 40 in. above the floor is preferable). 

Have the entrance well lighted so that steps 
{if any) can be clearly seen and keyholes can 
be located. 


Heating 


The aged generally require a higher tempera- 
ture level than the standard: approximately 
80°F. The heating system should be quick- 
acting and arranged to provide a uniform distri- 
bution of heat. If the aged are to be housed in 
structures with younger occupants, considera. 
tion should be given to the provision of sepa- 
rate temperature controls or supplementary 
heat sources. H steam or hot water systems are 
used, exposed radiators and risers should be 
avoided. Exposed radiators under operable win- 
dows are particularly hazardous. Although 
cold floors are to be avoided, radiant panel 
floors seem to be undesirable because they ag- 
gravate conditions of impaired blood circula- 
tion in the legs. 


Sound Control 


While a certain degree of scoustical privacy is 
necessary in any building, it is perhaps more 
important in housing for the aged than in other 
residential work. There is « strong desire on 
the part of the aged to protect their privacy 
and to be assured of quiet during their rest 
periods and in the event of iliness. Elderly oc- 
cupants tend to be especially sensitive to the 
noise of children. 


Communications and Alarm Systems 


In any building devoted exclusively to housing 
the aged, an automatic fire alarm system 
should be provided. Because of the difficulties 
many elderly persons experience in bedrooms 
and bathrooms, particularly at night, it is desir- 
able to provide some form of signaling device 
whereby they can summon help. Usually the 
device sounds in a neighboring apartment or 
in a resident manager's or superintendent's 


suite. In buildings or projects devoted exctu- 
sively to the aged, it may also be desirable to 
provide a conveniently located public telephone 
booth, since many aged cannot afford a private 
telephone. When installed in the dweiling, 
however, locate a telephone conveniently near 
the bed. Several outlets would be most heipful. 


Vertical Circulation 


Whenever possible, accommodations for the 
aged should be on one level and, unless ele- 
vators are used, located on the ground floor. 
in the case of low buildings where elevators are 
uneconomical, the aged should not be expected 
to climb more than one flight. For small un- 
avoidable changes in level, ramps with flat 
slope not over 5 percent are preferable to 
staira. Where stairs must be used, the fol- 
lowing precautions should be observed: 

1. Risers should not be more than 7 in. 
high. 

2. The proper proportion of run to rise 
should be serupulously observed. 

3. Fewer thantworisers should beavoided, 

4. Winders or curved treads should never 
be used. 

5. Nonstlip nosings should be used and 
should be of a contrasting color. 
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6. Continuous handrails should be pro- 
vided on both sides of the stairs. 

7. Handrails should be of the proper 
height, of a cross section which is easily 
grasped, and sturdy in appearance as well 
as in fact. 

8. Stairs should not be tess than 3 ft 3 in. 
in clear width, 

9. No doors should open directly onto the 
stairs. 

10. Traffic should not cross the top or 
bottom of the stairs. 

11. The stairs should be well lighted with 
shielded sources. 

Some special considerations should also be 
observed with respect to elevators: 

1. Self-operated elevators should be 
equipped with sutomatic doors. 

2. A signaling device should be provided to 
summon assistance. 

3. Continuous handrails should be provided, 
and if the car is sufficiently large, @ small 
bench should be considered, 

4. An automatic leveling device is neces- 
sary and should be inspected frequently. 

5. If there is » possibility of use by a dis- 
abled person in a wheelchair, the control panel 
should be mounted low enough enough to be 
reached trom a sitting position, 








Fig. 13 Eye-level zone for living rooms. 





Fig. 15 Eye-level for kitchens and bathrooms. 
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ENTRY/EXIT* 


The entry/exit (or front door) is the critical transfer 
point from the least public area of the develop- 
ment to the least private area of the dwelling 
unit. If properly designed, it will insure the privacy 
of unit activities and contribute strongly to the 
sense of home. It must be a place, not just a 
door in a wall which opens directly into the living 
area or other such space. (See Figs. 1 and 2.) 


Accessibility The entry/exit area should be di- 
rectly accessible to the following less private 
areas of the unit: 


* Food preparation 

+ Living area, with spatial differentiation be- 
tween the two functions 

» Storage/utility 


The entry/exit area should be indirectly accessible 
(minor intermediate activity or a circulation path) 
to more private areas of the unit: 

« Dining 

« Private outdoor (optional) 

* Personal hygiene 

= Sleeping/dressing 


The entry/exit area should have both visual 
and audio contact with visitors outside of the 
entry door; but visitors should not have visual 
contact and only controlled audio contact into 
the entry area of the dwelling unit. This maximizes 
the ability of the resident to keep out unwanted 
visitors and allows the resident to control the 
space just outside the unit. 

All of the previously mentioned spaces with 
direct physical access to the entry/exit area 
should have visual/audio contact with this area 
for control and security within the unit. Other 
areas should have audio but not visual contact 
to minimize disruption of privacy. 


Fig. 2. The foyer. 


* Pages 92 to 101 from Housing for the Elderly Devel- 
opment Process, Michigan State Housing Development 
Authority, Lansing, Michigan, 1974, 





Orientation The orientation of this activity to- 
ward view and sunlight is governed by more es- 
sential concerns related to building type and the 
functional organization of other activities. 


Furnishability The furnishings and equipment 
necessary for this area are: 

Storage for outer wear, that is, coats, galoshes, 
umbrellas, etc.; a closet at least 3°-0" by 2’-2” 
should be provided 

A place to sit while putting on outer wear 


Spatial Characteristics The space should have 
sufficient wall area to accommodate a mirror; 
there should also be a clear dimension area of 
at least 3'-6" to 4-0" square for putting on coats 
as well as greeting quests. 


FOOD PREPARATION 


The physical characteristics of the aged hamper 
the normal functions of food preparation, cook- 
ing, food and utensil storage, trash disposal, dish 
washing and drying, and eating, If appropriate 
physical design adaptation is not made to the 
food preparation space and facilities, cooking 
and related activities will become unpleasant, te- 
dious, and possibly dangerous. The net effect will 
be the creation of a psychological barrier which 
deters the user from cooking and eating. This 
situation is particularly unacceptable because di- 
etary problems can become acute for the aged. 


Accessibility The food preparation area should 
be directly accessible to the main entry/exit of 
the dwelling unit to facilitate carrying of bundles. 
It should also be directly accessible to the dining 
area. If the dining area is outside of the kitchen, 
a small eating surface in the kitchen for breakfast 
or light meals should be provided. This can be 
a small table, counter, or pull-out shelf about 


Fig. 1 








Unit entry/exit. 


24 by 24 inches, set at table height and usable 
from a wheelchair. The food preparation area 
should be indirectly accessible to, but visually 
screened from the living, sleeping, personal hy- 
giene, and private outdoor areas of the dwelling 
unit, Of these, access should be most direct to 
the private outdoor space. In all cases, indirect 
access should be through easily traversed interme- 
diate spaces or corridors. 

Visual and audio contact to the entry/exit area 
should be maintained, while audio contact to the 
living, sleeping, and personal hygiene areas 
should be minimized. (See Fig. 3.) 


Orientation Often food preparation areas are 
located at the rear of dwelling units, but, where 
possible, this should be avoided. The kitchen 
should be located on an outside wall with an 
interesting view from a window and it should 
have morning sunlight if possible. 


Furnishability and Equipment The necessary 
equipment for food preparation and related activ- 
ities is: 

« Ventilation, both mechanical and natural, to 
eliminate heat and odors 
Sinks and associated work space 
Cooking unit and oven with associated work 
space 
Refrigerator and freezer with associated 
loading and unloading counter spoce 
Storage consisting of wall and base cabinets 
and pantry 
Dishwasher, optional but should be included 
where possible 
Dining counter (where formal dining space 
is outside of the kitchen) 
Clothes washer and dryer; location in the 
unit is optional, but the kitchen is a good 
location when this option is exercised 
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Fig. 3 Kitchen area. 
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An example of a desirable organization of 
kitchen activities is shown in Fig. 4. 

An L- or U-shaped kitchen is preferable to the 
pullman or corridor type kitchen. The corridor type 
is inconvenient for the elderly who, with advanc- 
ing age and motor/sensory losses, find it difficult 
to repeatedly turn from one counter to another 
as they work. The table and Figs. 5-7 give neces- 
sary clearances and dimensions. 

Equipment should be placed so that there is 
sufficient operating room between it and any ad- 
jacent corner cabinet. At least 12 inches from 
the edge of the sink and range and 15 inches 
at the side of the refrigerator are recommended. 

A minimum of 42 inches should be provided 
between base cabinets or appliances opposite 
each other, This same minimum clearance applies 
when a wall, storage wall, or work table is oppo- 
site a base cabinet. 

Desirable kitchen layouts and work area front- 
ages are illustrated in Figs. 5-7. There should 
be no through circulation in the kitchen work area. 
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Spotial Characteristics To insure that this space 
is enjoyable to work in, it is necessary to provide 
adequate artificial light at all work areas and 
to create a spatial volume of appropriate scale. 
These criteria can be translated to mean that 
the ceiling height should be no lower than 7’- 
6". Color should be used carefully and be tied 
to visual identification. It should not create the 
impression of a closed-in, constricting place. 
Where ductless range hoods are used, another 
meons of ventilation should be used to carry away 
cooking heat. Where main dining is combined 
with food preparation, there should be clear spo- 
tial distinction between them, perhaps even a 
difference in ceiling height. 


There must be a permanent dining place within 
each dwelling unit for the independent elderly. 
Depending on the program, the space may be 
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Fig. 4 Kitchen activity pattern—meal preparation and cleanup. 


Frontages for Work Centers 











One Two 
Work centers bedroom bedrooms 
Sink 24° 24" 
Counter and base cabinet at each side 18° air 
Range 24” 24" 
Counter and base cabinet at one side 18° 21° 
Refrigerator (space) 30°" 36” 
Counter at latch side 18 15° 
Mixing 
Base and wall cabinet 30” 36" 
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Fig. 5 Minimum corner distances. 





Fig. 6 Minimum frontages and edge distances— 
one bedroom. 


eliminated from units which are part of formal 
congregate care programs. This place may be 
within or outside of the food preparation area. 
Secondary activities will naturally occur within 
this area such as table games, letter writing and 
paper work, and hobbies. (See Figs. 8 and 9.) 


Accessibility Because of the array of activities 
that will be carried out, the dining area should 
have direct accessibility to: 


« Food preparation, to facilitate serving of 
food and cleaning of dishes 


« Living area 


The dining area may have only indirect (minor 
intervening activity or circulation path) accessibil- 
ity to: 


« Entry/exit 
= Private outdoor 


These relationships should be subordinated to the 
requirements of relationship to the food prepara- 
tion and living areas. There should be no direct 
accessibility between the dining activity and: 


« Sleeping/dressing 
« Personal hygiene 


There should be direct visual/audio accessibility 
between the dining and the food preparation 
areas. Dependent upon unit organization, there 
may be direct visual/audio relationship between 
the dining and living areas; however, in such a 
case there should be no visual connection between 
the food preparation and living areas through 
the dining area. Visual/audio contact between 
the dining area and the very private areas such 
as sleeping/dressing and personal hygiene should 
be minimal or entirely eliminated, 


Orientation Wherever possible, the dining area 
should have views out of the dwelling unit and 
should also have morning sunlight. Where the 
orientation is western, it is important to control 
the harsh effects of the setting sun. Because other 
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Fig. 7 Minimum frontages and edge distances— 
two bedrooms. 
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functional relationships must be achieved (such 
as entry/exit to the living and food preparation 
areas, and the food preparation area to the din- 
ing area) these orientation criteria must be subor- 
dinate and may not be achievable. At the very 
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Fig. 8 Minimum clearances for dining areas in 
kitchens, 
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least, views out should be possible through other 
activity areas. 


Furnishability Each dining space must contain 
sufficient space to accommodate four people. It 
is desirable if sufficient space is available to ex- 
pand this accommodation to six persons for spe- 
cial circumstances. Appropriate space should be 
provided for the storage of china and large dining 
articles. There should be space to accommodate 
the following items of furniture: 


« Dining table with o minimum width of 3’- 
0", and 2’-0" of edge length for each diner 
(tables should be no less than 3’-0" by 3’- 
0” square, or 3’-6" in diameter) 

« Dining chairs of 1'-6" by 1'-6” sufficient for 
the number of diners that can be accommo- 
dated 

« Buffet or storage unit of 1'-6" by 3’-6" 


Size of the individual eating space on the table 
should be based on a frontage of 24 inches and 
an area of approximately 2 square feet. In addi- 
tion, table space should be large enough to ac- 
commodate serving dishes. 

The following minimum clearances from the 
edge of the table should be provided: 


36" for chairs plus access thereto 

42" for chairs plus access and passage 
42" for serving from behind chair 

30” for passage only 

48" from table to base cabinet (in kitchen) 


In sizing a separate dining room, provision should 
be made for circulation through the room in addi- 
tion to space for dining. 


Spatial Characteristics As noted above, the din- 
ing activity space may be located separately or 
combined with living or food preparation spaces. 
Because of economic considerations, a separate 
dining space seems unlikely but, nevertheless, it 
is desirable that developments offer both arrange- 
ments to provide a variety and choice in respond- 
ing to the differences between formal or informal 
lifestyles of various tenants. 

The ceiling height of the dining space in a 
dwelling unit may be raised or lowered for spa- 
tial effect; it should, however, be no lower than 
7'-6", 


KItALiA 


The dining table location should be permanent, 
requiring no rearrangement of furniture at meal- 
times, and use of this space should not infringe 
upon other activities. Wall area should be avail- 
able for hanging pictures and the like. It should 
be possible to see the outdoors from the dining 
table. 

Where cabinets are used to separate the food 
preparation area from the dining area, some of 
the cabinets should open from both sides to facili- 
tate table setting. 


Each dwelling unit shall have an area or areas 
which are organized and furnishable for a wide 
range of activities such as: 


= Conversation 

« Entertaining 

« Television viewing 

* Radio/record listening 
« Contemplation 

« Lounging 


In most units, more than one of these activities 
will be provided for in a single space. In larger 
than standard units or in two-bedroom units, how- 
ever, it may be desirable to provide more special- 
ized spaces. 


Accessibility Direct physical accessibility (no in- 
tervening spaces} should be provided to: 


+ Entry/exit (planning can be too open; there- 
fore, there should be a definite spatial dis- 
tinction between living area and entry/exit) 

= Private outdoor, for the extension of general 
living activities 

« Dining, where these spaces are combined, 
accessibility should not impair either activity 


Indirect physical accessibility (minor intervening 
activity or circulation path) should exist between: 


« Food preparation 

« Personal hygiene, for visitor use (this accessi- 
bility should not impair the privacy of the 
sleeping/dressing areas) 

= Storage/utility 

= Sleeping/dressing 
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Fig. 9 Minimum clearances for dining areas: (a) one end of table against wall; (b) serving from one end and one side of table 


Visual and audio contact with equally active 
areas (entry/exit and private outdoor) should be 
encouraged. Visual and audio contact to the food 
preparation area should be either minimized or 
controllable so that it can be minimized or maxi- 
mized as desired by the resident. The visual/audio 
relationship between the dining and living areas 
will vary with the location of the dining area. 
Visual/audio contact to sleeping/dressing and 
personal hygiene spaces should be minimized. 


Orientation Living spaces will be occupied many 
hours of the day and should, therefore, be pro- 
vided with interesting views out of the unit. Win- 
dows should be located so that a seated person 
can see out, In first and second floor units, win- 
dows should also be carefully located to avoid 
loss of internal privacy from outside of the unit. 
On upper floors, close views from one unit to 
another should be avoided. 
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Fig. 10 Sun orientation. 


Sunlight is important to both physical and men- 
tal conditions and, therefore, planning should in- 
sure that living spaces will receive some sunlight 
during each sunny day (probably no less than 
30 percent of the day). Northern orientations 
should be avoided, Reference should be made 
to Fig. 10 for acceptable sun orientations. 


Furnishability Furniture that should be accom- 
modated in the living area should include the 
following items (sizes are minimums) for one-bed- 
room units: 


One couch, 3’-0" x 6’-10" 

Two easy chairs, 2’-6” x 3'-0" 
One television set, 1'-4" x 2'-8" 
One table, 1'-6" x 2'-6" 


For two-bedroom units one easy chair should be 
added as well as: 


One desk, 1'-8" x 3'-6" 
One desk chair, 1'-6" x 1'-6" 


Because of the diversity of activities which may 
occur in this space or spaces, and because provi- 
sion must be made for a wide variety of lifestyles, 
special provision should be made in the design 
process to allow for many alternate furniture 
types and arrangements. The location of doors, 
windows, and other openings should be carefully 
considered so as not to unnecessarily limit furni- 
ture arrangement. A substantial amount of unin- 
terrupted wall length is required. It should be 
remembered that many elderly residents will come 
from single-family or larger rental housing and 
many of them can be expected to have much 
more furniture than described above. 

The following specific design criteria shall be 
used: 


» 60" minimum clearance should be provided 
between facing seating. 
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= 30” minimum clearance is required for use 
of a desk, 

« 60” minimum distance is necessary between 
the television set and seating. The designer 
should make sure that it is possible to locate 
the set opposite the main seating area. 


People gather during social activities in rather 
small groups and a desirable conversation dis- 
tance is rather short; an area approximately 10 
feet in diameter is workable. 

Figures 11—13 illustrate the desired circulation 
and furnishability requirements. 
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Fig. 12 Living room circulation approaches. 
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Fig. 13 Living room circulation approaches. 


The living area or areas will most probably 
have to sustain both intra- and interspace circula- 
tion, Adequate circulation space which is direct 
and nondisruptive is important because of the 
tendency toward infirmity of movement and loss 
of visual acuity in the elderly. The following crite- 
ria pertain: 


« 36” minimum clearance should be possible for 
main traffic paths. This dimension will also ac- 
commodate a wheelchair. 

* 30” minimum clearance should be allowed 
where secondary circulation occurs between fur- 
niture. 


Spatial Characteristics The living area is likely 
to become the focus of the dwelling unit for many 
residents. The size of the space, however, is often 
not as important as good planning which effec- 
tively accommodates the living activity while also 
accounting for circulation, doors, windows, and 
furniture. This does not mean, however, that a 
small space is desirable; in fact the living area 
should be of sufficient size as to allow some excess 
in floor area for such temporary activities as exer- 
cises, ironing in front of the television set, etc. 
Provision of floor area beyond the minimum space 
required by the furnishability test will also insure 
the accommodation of a wider range of lifestyles 
and activity potterns, 

The living activities area may be greatly en- 
hanced in spatial character by a higher than nor- 
mal ceiling if the building type permits. 

As a general rule, it has been found that a 
width of less than 12 feet is difficult to utilize 
effectively. It has also been found that rectangu- 
lar rather than square space is easier to furnish 
and to zone for different activities. 

Consideration should be given in dwelling units 
of larger than standard size to subdividing the 
living activities area into two separate areas such 
as a living room and den/sewing room combina- 
tion, This can also be accommodated by room 
configurations (such as L-shape) which are easily 
subdivided by furniture arrangement. This ap- 
proach is particularly effective where there are 
two residents in a unit who wish to carry on differ- 
ent activities simultaneously. 


SLEEPING/DRESSING 


The elderly make greater use of the bedroom 
than any other age group except babies. An effi- 
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cient and commodious bedroom is important for 
any household but for older people it is absolutely 
necessary. This is partly because of the need for 
rest periods but also, as people grow older, many 
become more susceptible to illness and are bed- 
ridden more frequently than younger people. 


Accessibility This activity is one of the most pri- 
vate in the dwelling unit. In dwelling units contain- 
ing two residents it is essential that one resident 
be able to carry on normal living activities (includ- 
ing entertaining visitors) without serious loss of 
privacy to the other person in the bedroom. Be- 
cause of this basic need, direct physical accessibil- 
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Fig. 15 Space orientation. 


ity (only minor intervening space) should only exist 
between the sleeping/dressing area and: 


« Personal hygiene 
« Personal clothing storage 


The bathroom may also be accessible through 
a hall. 

In some cases provision for personal living ac- 
tivities may be located within the bedroom. Direct 
accessibility to private outdoor space may also 
be acceptable under some circumstances. 

Indirect accessibility (through intervening circu- 
lation) should exist to: 


« Food preparation 
« Storage/utility 


No direct accessibility should exist between 
the sleeping/dressing area and: 


= Entry/exit, for protection of privacy 

« Living 

« Dining 

Because of the privacy factor and the desire 
to be able to entertain guests without having 
to make the whole dwelling unit tidy, the sleep- 
ing/dressing area should be isolated from most 
visual and audio contact with other areas in the 
dwelling unit. The level of visual/audio contact 
between the bathroom and the sleeping/dressing 
area should be controllable to insure bedroom 
privacy when a guest uses the bathroom. It is 
desirable that a circulation space serve as a buffer 
between the sleeping/dressing area and the rest 
of the dwelling unit. 

Like the living area, this area should have excel- 
lent views from its windows. Windows should be 
placed so that a person can easily see out while 
lying in bed. This space requires direct exposure 
to the sun for at least 30 percent of the day. 
Reference should be made to Figs. 14 and 15 
for desired sun orientation. 


Furnishability in addition to the sleeping and 
dressing functions, the bedroom should have pro- 
visions for such passive living activities as: 


Television viewing 

Reading 

Sewing 
The minimum furniture to be provided for is as 
follows: 

Two twin beds (3'-3" x 6-6") or one double 

bed (4'-9" x 6'6") 
One dresser (1'-6" x 4'-4") 
One chair (1'-6” x 1'-6") 
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One table (1'-6" x 2'-6") for sewing or other 
work (optional) 

Two night stands (1'-6" x 1-6") 

One portable television set 


Where both bedrooms of a dwelling unit are pri- 
mary (as in unrelated occupancy), the above re- 
quirements apply to both. 

Twin beds should be possible even in the bed- 
room of a unit programmed for single-person oc- 
cupancy. 

A secondary bedroom for single occupancy 
should have circulation space and accommodate 
furniture of the following sizes: 


One twin bed (3'-3" x 6'-6") 
One dresser (1'-6" x 3'-6") 
One chair (1'-6" x 1'-6") 

One night stand (1'-6" x 1'-6") 


The location of doors, windows, and closets 
should be planned to allow for the best placement 
of the bed and other furniture. 

The closet should be placed next to the door 
into the bedroom because the use of available 
wall space is minimized in this way (Fig. 16). 

For reasonable access to and use of bedroom 
furniture and equipment, the following minimum 
clearances should be observed: 


42" at one side or foot of bed, for dressing 

24" clearance for least used side of double 
bed 

6" clearance from side of bed to side of dresser 
or chest of drawers 

36" clearance in front of dresser, closet, or 
chest of drawers 

30" clearance for major circulation path (door 
to closet, etc.) 

24" clearance between twin beds 

18” clearance between twin bed and wall for 
ease of bed making 


It should not be necessary to move beds in order 
to make them up, Bedrooms should be sufficiently 
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Fig. 16 Closet depths. 


large and so designed as to permit alternate ar- 
rangements of furniture if at all possible. There 
should also be space provided for working pri- 
vately or resting. (See Figs. 17-19.) 


PERSONAL HYGIENE 


The bathroom is the subject of much public and 
private research. What is set forth here is not 


Fig. 19 
unit 
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ideal but rather an attempt to synthesize the most 
current thinking on the subject as it relates to 
the elderly user. In addition, requirements for 
adoption of bathroom facilities for use by perma- 
nently disabled persons are included. These re- 
quirements shall apply to at least 10 percent of 
the units in developments of 100 units or more. 
Application to smaller projects will be determined 
individually for each case. 
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Fig. 17 Typical stondord bedroom—with twin beds. 





Larger-than-standard bedroom—may be applicable in larger-than-standard 
or in two-bedroom unrelated occupancy. 
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In general, bathrooms in developments for the 
elderly should be given great care in design as 
this space can, if poorly conceived, cause both 
serious health hazards and, through its inconve- 
nience, great frustration. The general lack of mobil- 
ity and slow reaction time of the elderly make 
it mandatory that hygiene spaces be inherently 
safe from sharp edges and slippery floor surfaces 
and that they do not require excessive bending, 
leaning, or twisting to carry out necessary activi- 
ties. 


Accessibility In addition to more frequent than 
normal use during the doy, frequent use of the 
bathroom at night is common. Therefore, consid- 
eration should be given to direct accessibility be- 
tween the bedroom and the bathroom. Hopefully, 
this accessibility would not require passage 
through an intervening circulation space. If it 
does, the route shall be direct, unobstructed, and 
of sufficient width for a wheelchair to pass easily. 
Indirect accessibility should also exist between 
the bathroom and the more general living areas 
of the unit for use of the bathroom by guests. 

Visual/audio contact between the bathroom 
and other areas should be minimized. It should 
not be possible to see into the bathroom from 
the living, dining, or food preparation areas. (See 
Fig. 20.) 


Orientation Views to the outside and natural 
light are not necessary to bathroom functions. 
Where windows are used, the following criteria 
pertain: 


The designer should make sure that no loss 
of privacy occurs. 
Windows should not be located over bathtubs, 


Furnishability and Equipment All personal hy- 
giene spaces shall have the following equipment: 


Lavatory basin (preferred in a vanity counter 
top) 

Water closet 

Bath or shower 

Appropriate grab bars 

Storage space and mirror 

Toilet-paper holder 

Towel bars 


It is essential for the successful functioning of 
the bathroom or lavatory that certain minimum 
clear working areas be provided around fixtures. 
(See Fig. 21.) These requirements are: 
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Fig. 20 Accessibility of bathroom. 
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« Lavatory Basins: 3'-6" x 3'-6"; the sink shall 
be centered on one dimension and at the extreme 
of the other. 

« Water Closet: 2'-6" x 4'-4"; the water closet 
shall be centered on the 2°-6" dimension and 
located at the extreme of the 4'-4” dimension. 

* Tub and/or Shower: 2'-4" clear dimension 
extending out from access point of fixture and 
at least 2'-8" along its length; the length dimen- 
sion shall begin from the central end of the fixture. 

An emergency call system shall be included 
in all developments. An alarm button should be 
placed in the bathroom in a convenient place, 
but not where it can be set off accidentally. 

All bathrooms and lavatories, whether naturally 
ventilated or not, shall have air exhaust fans vent- 
ing to the outside and sized according to the 
code for an interior bathroom, 


Spatial! Characteristics All personal hygiene 
spaces, both bathrooms and lavatories, shall have 
privacy locks which can be easily unlocked from 
the outside in case of emergency. The key type 
of emergency release is not desirable because 
there may not be sufficient time to locate the 
key in an emergency. Outward opening doors 
should be used so that people can get in easily 
to help someone who is lying on the bathroom 
floor, perhaps unconscious or helpless. 

Non-slip, easily maintained floor surfaces 
which ore free from changes in level shall be 
provided. 

The vertical surfaces of bathrooms should be 
free from sharp corners and edges, unnecessary 
Projections, and breakable materials. This require- 
ment has particular bearing on room layout and 
the location of bathroom accessories, such as 
towel bars, paper holders, etc. 

Many bathroom layouts are possible but two 
are the most common, offering solutions to a wide 
range of concerns. Each has its own advantages. 
These layouts (Fig. 22) are described for illustra- 
tive purposes below. 


Layout 1: In the first layout, the toilet is placed 
by the wall with the lavatory next to the bath- 
tub. This arrangement allows easy placement 
of the toilet-paper holder and grab bar on the 
wall while, at the same time, the edge of the 
lavatory can be used as a support for getting 
into and out from the bathtub. 

A vertical grab bar mounted on the wall near 
the bathtub in addition to grab bars on the 
bathtub wall is recommended. An angled grab 
bar should also be provided on the wall by 
the toilet. 

layout 2: \n the second layout the bathtub is 
placed against the wall opposite the lavatory 
and toilet. As in layout 1, separate grab bars 
should be provided for the toilet and tub. In 








this layout the lavatory can be installed in a 
vanity counter top with sides. The vanity ar- 
rangement can support a toilet-paper holder 
next to the toilet, a towel rack, and perhaps 
a small grab bar. 


a) 
(2) 
(2) / 
~ INDACATSS CRAP 
PARKS 
Fig. 22 Illustrative hygiene space layouts—all 
doors 2'-8". 


PRIVATE OUTDOOR 


Many older people, either by choice or by limita- 
tions of their physical conditions, are largely con- 
fined to their dwelling units, and access to a pri- 
vate outdoor space over which they hove control 
is very desirable. It offers a welcome change of 
atmosphere, a chance to grow flowers, cook out, 
and enjoy the sun. In the event of fire, a balcony 
can provide refuge and access to fresh air, Provi- 
sion for private outdoor activities may take the 
form of balconies or patios. Requirements for pa- 
tios are discussed in the Townhouse Development 
Process.* 


Accessibility The private outdoor space should 
be directly accessible to the main general living 
area of the dwelling unit. If possible this area 
should also be directly accessible to the food 
preparation area; however, if this is not possible, 
the indirect accessibility between the outdoor 
space and the food preparation area should be 
via a non-circuitous circulation path. Accessibility 
to all other areas should be indirect and placed 
as dictated by the functional organization of the 
dwelling unit, except that there may also be direct 
accessibility to the sleeping/dressing area. 

To protect the privacy of each private outdoor 
area on the ground floor, direct access from it 
to the public outdoor area should be avoided 
by creating an identity for the outdoor private 
areas. There should be no direct accessibility be- 
tween the private outdoor areas of separate 
dwelling units. (See Fig. 23.) 


* Michigan State Housing Development Authority, 
Townhouse Development Process, 1970, 
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Fig. 23. Privacy at ground level. 


Visual accessibility between the private out- 
door area and interesting views on and off the 
site should be maximized, while at the same time 
loss of privacy from views outside the outdoor 
area should be minimized. The visual accessibility 
between the general living area of the unit and 
the general outdoor area should not be impaired 
by the design of the private outdoor area. 


Orientation The configuration and orientation of 
the outdoor space should be such that sun falls 
on the space for at least 30 percent of each 
day during the prime spring, summer, and fall 
months. 


Furnishability and Spatial Characteristics On- 
grade patios and/or private areas shall be well 
defined. Location and design shall provide spatial 
privacy from other living units and from adjacent 
walks or drives in public space. 

Overhead protection of balconies is very desir- 
able but not required. A shelf for plant pots should 
be included for all balconies at a height of 24 
to 30 inches above the floor. 

Access doors to balconies should be fully draft- 
proof and should not be the only source of natural 
ventilation to the room, The door sill should be 
kept as low as possible. Passage doors of the 
swing type are preferable to sliding glass doors 
and shall be required when economically feasible 
to eliminate large sills. 

Balconies or terraces above the twelfth floor 
are generally undesirable and should not be pro- 
vided except in special or unique circumstances. 

Where private balconies ore not provided for 
all the dwelling units on a floor, a common bal- 
cony shall be provided at a central location. 

All balconies, terraces, and patios shall be pro- 
vided with artificial lighting which is switched on 
within the dwelling unit. At least one duplex elec- 
tric receptacle which is weatherproof shall be pro- 
vided in each private outdoor space. 

The criteria for minimum privacy require that 
screening walls at the sides of outdoor spaces 
be provided to protect the space from being over- 
looked by adjoining dwelling units and their pri- 
vate outdoor spaces. The side of the space oppo- 
site the building wall may be partially closed and/ 
or defined by planting. 

On-grade private space shall have a least di- 
mension of 12 feet and include a paved patio 
of at least 100 square feet. The remaining area 
shall be lawn or planting beds. 

Private on-grade outdoor spaces may become 
© security problem if their design provides the 


potential intruder with a space completely free 
from observance and control. Therefore, com- 
pletely enclosed patios shall themselves be secure. 
Partially enclosed patios shall be designed so that 
they can be controlled visually from public areas. 

The paved surface in outdoor spaces shall be 
smooth and free from unexpected changes in 
level. All steps required to provide a transition 
from unit floor level to ground level shall have 
handrails. 

Private outdoor spaces above grade (raised 
terraces and balconies) should be included in the 
integral design at the beginning of the design 
process and not added later as an afterthought. 
Only in this way can the problems traditionally 
associated with balconies be overcome. Balconies 
shall have a least clear dimension of no less than 
5 feet and a total cleor area of no less than 
50 square feet for one-bedroom units and 60 
square feet for two-bedroom units. Because the 
elderly are particularly concerned about security 
and heights, balconies must not only be safe, 
but they must also feel safe. The use of solid 
balustrades is desirable. Where this is not possi- 
ble, a sturdy railing with a large solid top rail 
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Fig. 24 Example of balcony. 


should be used. In either case care should be 
taken to avoid obscuring views out from the inte- 
rior of the dwelling unit. For this purpose a solid 
balustrade to a height of 24 inches with an open 
handrail above is a good solution. Railings or 
balustrades shall have a minimum height above 
the balcony surface of 36 inches and shall extend 
completely along all open sides of the balcony. 
(See Fig. 24.) 

Whenever possible balconies should be re- 
cessed behind the main face of the building be- 
cause this technique provides a strong sense of 
enclosure, privacy, and security, Where this is 
not possible, and where there are adjoining balco- 
nies or the balcony is exposed to broad public 
view, balconies should be provided with screening 
walls or devices at their sides which achieve pri- 
vacy and security. 


FOOD PREPARATION EQUIPMENT 


This section deals with equipment and facilities 
in the food preparation area of the dwelling unit 
in terms of quantities, sizes, and detailed location. 
The question of the functional organization of 
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the food preparation area and its relationship 
to other areas of the dwelling unit is discussed 
earlier. The discussion here is divided into two 
parts. The first deals directly with the minimum 
standards against which all proposed develop- 
ments will be measured and to which all must 
comply. The second begins with the minimum 
standards as a base and develops optimum stan- 
dards for the various components of the food prep- 
aration area where appropriate. These optimum 
standards are not mandatory, and the achieve- 
ment of some may not be economically feasible 
within the context of low- and moderate-income 
housing programs; however, developments which 
approach or meet some or all of these standards 
may be given financing priority over those which 
only satisfy the minimum standards. 


Minimum Standards 
Refrigerator The refrigerator shall be an upright 
freestanding model with integral freezing com- 
partment. The minimum acceptable sizes are 10 
cubic feet for a one-bedroom unit and 12 cubic 
feet for a two-bedroom unit. The freezer compart- 
ment shall be located at the top or the side of 
the refrigerator. Refrigerators of the undercounter 
type are unacceptable because of the excessive 
stooping required in their use. 

The refrigerator shall be of the self-defrosting 
type. (This is a designated amenity.) 

The general storage shelves of the refrigerator 
should pull out on roller guides and should be 
removable for ease in cleaning. 


Cooking Unit and Oven The cooking unit and 
oven should be electric; they should be both ap- 
proved and listed by the Underwriter Laboratories 
(UL) in their publication, Electric Appliance and 
Utilization Equipment List. Gas cooking devices 
are not recommended because the elderly often 
have a poor sense of smell and are forgetful, 
thus becoming vulnerable to the hazards of fire 
and explosion. 

Cooking devices shall have pilot lights to visu- 
ally indicate when they are on. A master cutoff 
switch should be provided if possible. The controls 
on cooking devices shall be easily read by sight; 
touch controls should be located at the front of 
the device to eliminate the necessity of reaching 
over hot cooking surfaces. 

Where an integral cook top and oven unit 
(stove) are used, the oven should be located below 
the cook top. Stoves with ovens that are overhead 
or at eye level are not acceptable because of 
the reaching required. (See Fig. 25.) The door on 
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Fig. 25 Oven over stove not desirable. 
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the oven should be hung on the side and swing 
out if such units are available. This type of oven 
door is safer and also allows the oven to be 
used by someone sitting in a wheelchair. 

All cook tops must have a hood and exhaust 
fan mounted directly above the cooking surface. 
Ceiling-mounted exhaust fans are unacceptable. 
The cook top shall have four burners and have 
a minimum width of 24 inches. 


Sink The kitchen sink shall be of stainless steel 
and mounted on the counter top. The minimum 
overall dimensions are 24 inches by 21 inches. 
Where counter top area permits, a sink with a 
double compartment equal to the capacity of a 
sink with a single compartment is preferred (Fig. 
26). 
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Fig. 26 Desirable knee space at kitchen sink. 


Cabinets, Shelves, Counters, and Closets Each 
kitchen or kitchenette shall have: 


1. Accessible storage space for food and cook- 
ing and eating utensils 

2. Sufficient space for average kitchen acces- 
sories 

3. Sufficient storage space for those items of 
household equipment normally used ond for 
which storage is not provided elsewhere 
such as brooms, mops, soap, etc. 

4. Sufficient work surface area for the prepa- 
ration and serving of food and the cleanup 
of cooking and eating utensils 


Kitchen storage should be provided in the form 
of wall and base cabinets as follows: 


Shelving: 40 sq ft 
Drawers: 7 sq ft 


Kitchen storage should be designed to satisfy the 
following requirements (Fig. 27): 


1. Usable storage space in or under stoves, 
or under wall ovens, when provided in the 
form of shelves or drawers that roll out, 
may be included in the minimum shelf area. 

2. Conventional base cabinets over counter 
tops shall not be deeper than 12 inches 
and the highest shelf shall be no more than 
66 inches from the floor. 

3. No cabinet or shelf space should be located 
above refrigerators. 

4. The minimum clearance between counter 
tops and wall shelves shall be 24 inches 
at the sink and 15 inches in other locations. 

5. At least 80 percent of all shelving shall be 
enclosed by cabinetry or a pantry. Cabinet 
doors shall have rounded edges. 





| — dt conte 
| nee 


| te" laa opace 
esau 
+ 





Q 
—- a 


me! out qvalay 


Fig. 27 Kitchen storage and counter space. 


No less than 10 square feet of counter top 
work surface shall be provided in kitchens. Coun- 
ter tops should be approximately 24 inches deep 
and no higher than 36 inches above the floor. 
In calculating the length of the counter top, the 
length occupied by sinks and cook tops may not 
be counted. Counter tops should have rounded 
leading edges. Where possible, supplementary 
counter top space shall be provided at tabletop 
height so that a resident can use this space for 
food preparation and for eating light meals. In 
apartments designed for the handicapped, half 
of the required counter space shall be at work- 
table height. 

Storage of household equipment shall be pro- 
vided by a broom closet at least 3 square feet 
in floor area. These closets shall have shelves 
for the storage of cleaning materials and they 
shall have a clear area of sufficient height to 
accommodate an upright vacuum cleaner and 
brooms. 

A separate compartment with a door shall be 
provided in each kitchen for a garbage and trash 
container. 


Garboge Disposal All kitchen sinks shall be 
equipped with garbage disposals that are fully 
insulated for sound. 


Optimum Standards 


The following modifications can be made to op- 
timize kitchen facilities. 


Refrigerator A horizontally shaped refrigerator 
that is hung on the wall and mounted in the range 
of 34 to 72 inches greatly improves usability by 
eliminating stooping (Fig. 29). 


Cooking Unit ond Oven A separate cook top 
mounted on the counter and an oven mounted 





Fig. 29 Wall-hung refrigerator. 


on the wall greatly increase flexibility of place- 
ment and enhance functional organization and 
usability, The cook top should be mounted no 
higher than 34 inches above the floor, while the 
oven should be mounted at waist level (that is, 
the bottom of the oven should be 27 inches above 
the floor), 


Sinks Sinks should be mounted 34 inches above 
the floor. 


Cabinets, Shelves, Counters, and Closets Many 
elderly people tend to develop a stoop and are, 
consequently, shorter than the average adult. As 
noted earlier, they also have trouble bending and 
reaching. Therefore, while maintaining the stor- 
age requirement of the minimum standards and 
increasing the work surface area to 12 square 
feet, the following changes in location and con- 
figuration should be made to optimize storage 
and work surface facilities. 

1, Counter tops should be located 34 inches 
above the floor, This counter area should 
be supplemented by some counter area at 
table height to accommodate light dining 
and food preparation from a sitting position 
(4 to 6 square feet). Pull-out counters could 
provide for this need. 

2. Shelves 12 inches or deeper should not be 
mounted higher than 55 inches above the 
floor when the shelf is above o counter, 
or 63 inches above the floor when no 
counter interferes. Shelves of this depth 
should not be located lower than 27 inches 
above the floor. 

3. Approximately 50 percent of the kitchen 
storage space should be provided by pantry 
cupboards or a closet. Shallow pantry 
shelves (less than 12 inches) may be 
mounted as low as 21 inches above the 
floor (Fig. 28). 

4. Storage space under counters should be in 
the form of deep drawers on roller guides 
rather than cabinets with shelves. 

5. Sliding cabinet doors will be substituted for 
doors of the swing type in the optimally 
designed kitchen. Where cabinet doors can- 
not be avoided on cabinets that are 34 
inches or higher above the floor, they should 
be limited to no more than 15 inches in 
width. 

6. All sharp corners and edges will be rounded 
off cabinet doors. 


7. Wall-mounted hanging devices for cooking 
utensils such as pots, pans, large spoons, 
etc., should be provided at convenient loca- 
tions. 


PERSONAL HYGIENE EQUIPMENT 


The following requirements are the minimum 
equipment specifications for elderly develop- 
ments; they are also applicable for adoption for 
use by the handicapped, Each requirement is ac- 
companied by locational and size parameters. 


The Lavatory Basin Each bathroom or lavatory 
shall have a lavatory basin firmly supported to 
withstand pulling or leaning loads of up to 300 
pounds, Vanity cabinets are not recommended 
as they require excessive stooping and leaning 
to be used. Vanity counter tops are desirable. 
Provision for storage should be made in wall-hung 
cabinetry where necessary. 

Basins should be of the cantilever type, either 
wall-mounted on chair hangers or mounted in a 
vanity top. An installation of this kind is more 
easily used by someone in a wheelchair. The most 
desirable mounting height for basins will provide 
a minimum clear dimension below the basin and/ 
or vanity top of 2 feet and 2 inches and place 
the top of the basin and/or counter 2 feet and 
9 inches above the floor. Water taps on basins 
should be low profile with cross shaped or lever 
handles. Round knobs should not be used. (See 
Fig. 30a.) 


The Water Closet Each bathroom or lavatory 
shall have a water closet with o seat height of 
17 inches (the elderly have difficulty with seating 
and standing motions). If users in wheelchairs are 
anticipated, the seat height should be 20 inches. 
Where economically feasible, the water closet 
should be of the wall-hung type for convenience 
in floor cleaning. (See Fig. 30b.) The toilet-paper 
holder should be located in front of or directly 
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at the side of the water closet, in a position where 
leaning or twisting is not required to use it. 


Bath and Shower The question of whether a 
bathtub or shower is more desirable has been 
debated at length. It hos been fairly well estab- 
lished that showers are both cleaner and safer 
than bathtubs, and showers seem to better meet 
the goal of extending the span of independent 
living for the elderly. Many elderly persons, how- 
ever, enjoy and need the therapeutic benefits of 
a sitz bath. The situation could easily be resolved 
by providing both a shower and ao bathtub in 
separate installations; however, this is not eco- 
nomically feasible. It seems, therefore, that a com- 
promise is required, that is, a specially manufac- 
tured tub/shower combination. This compromise 
is the recommended solution, although showers 
will be considered where central bathtubs are 
provided on each occupied floor (one tub for 
twenty dwelling units). 

Bathtubs should have controls that are easily 
operated from outside of the tub without exces- 
sive leaning or stretching and should include an 
automatic mixing valve with an upper tempera- 
ture limit of 120 degrees F. Tubs shall have a 
flat bottom with a non-slip surface. Abrasive 
tapes and heavy, sharp textures should be 
avoided. The sides of the bathtub should not be 
higher than 15 inches and the lengthwise dimen- 
sion should not be less than 60 inches. 

Where showers are provided instead of bath- 
tubs (that is, where centralized bathtubs are avail- 
able), they shall be of sufficient size to allow 
the bather to stand or sit outside of the area 
of the spray while soaping his [her] body. The 
shower enclosure should be equipped with a fold- 
ing seat as sitting showers prolong independence 
for those who either require assistance in standing 
or who are completely infirm. As mentioned 
above, the shower head should be variable in 
height and preferably of the detachable type with 
a flexible head. The highest shower head position 
should not exceed 60 inches. 

Shower controls should be easily reachable 
from outside the shower stall and should include 
both an automatic mixing valve limiting the maxi- 
mum water temperature at the head to 120 de- 
grees F., and a water temperature testing spout 
to be used by the bather before entering the 
shower. The soap dish and grab bar should be 
conveniently located 51 inches above the floor 
of the shower. Where technically feasible, the 
raised entrance curb should be eliminated. If glass 
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is used in the shower enclosure, it shall be tem- 
pered for safety. 

Soap dishes and similar attachments should 
be recessed. Water controls should be placed so 
that they are not a hazard either in normal usage 
or when the bather slips. 

Bathtubs shall be equipped with shower heads. 
The shower head should be adjustable in height 
and, preferably, detachable with a flexible head. 
There should be several wall positions for the 
head to fix it at various heights. Bathtubs shall 
be equipped with o detachable seat which allows 
the bather to shower sitting down. A grab bar 
and soap dish, placed at a high level about 51 
inches from the bottom of the tub will avoid the 
necessity to bend down for soap or to use the 
shower curtain for support when taking a shower. 
Glass enclosures instead of shower curtains are 
not advisable as they further restrict getting in 
and out of the tub. 


Grab Bars Grab bars are generally overused 
and sometimes bear little relationship to the anat- 
omy of the human body. If improperly located, 
they not only fail to serve the user but they can 
also become a hazard if someone should slip. 
Grab bars should be used judiciously and wher- 
ever possible located to serve more than one bath- 
room position. Bars should be approximately | 
inch in diameter, be capable of withstanding a 
pulling or hanging load of 300 pounds, and be 
fixed to structure members rather than to wall 
finishes or materials. There should be at least 
one grab bar at the water closet and another 
in the bathtub or shower, located and in the con- 
figuration shown in Fig. 31. 


Storage and Mirror The preferred provision for 
storage needs is a large mirror behind the lavatory 
(not a medicine cabinet/mirror combination) and 
a separate storage unit, built into a wall, large 
enough to hold both medicine/toiletries and tow- 
els. The storage unit should be located so that 
reaching across counter tops is not required. If 
towel storage is located externally in a linen 
closet, the bathroom shall have a mirror behind 
the lavatory and a separate medicine cabinet 
which is convenient to the lavatory but placed 
so that excessive reaching is not required. 


Electric Outlets A convenient duplex outlet shall 
be located adjacent to the mirror and lavatory 
approximately 6 inches above the height of the 
lavatory and positioned so that reaching across 
the lavatory or counter top is not required. 
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THE NEIGHBORHOOD 


Accessibility to community services and 
facilities is the first factor to consider in site 
selection. 

Primary services and facilities are: employ- 
ment opportunities; clinics; vocational reha- 
bilitation programs; inexpensive private and 
public recreation (such as movies, parks 
“lively” with activities for participation and 
view, libraries, etc.); churches; stores includ- 
ing drug, grocery and variety; barber and 
beauty shops; inexpensive restaurants; 
schools. 

Another important factor is accessibility to 
public transportation. To the employed im- 
paired citizen, as well as to staff and visitors, 
good public transportation may be a necessity. 
To the unemployed, good transportation may 
keep him in touch with the world, participating 
in meaningful and dignified activities. Eco- 
nomical public transportation with a nearby 
stop, without intervening hazards, is highly 
desirable, Such transportation may be either 
existing or assured by the time the develop- 
ment is first occupied. 

A convenient location is so essential for 
impaired persons that it may outweigh the 
other standards and criteria for evaluating resi- 
dential neighborhoods. Neighborhoods close to 
Specialized services, such as sheltered work- 
shops, should be considered if the neighbor- 
hood also possesses the other more generally 
used services and facilities. It is easier and 
less expensive to arrange transportation for a 
particular group of tenants using a single 
facility than to bring the multiple, less spe- 
cialized, but equally essential public and private 
facilities and services within reach of all 
tenants. 

Urban renewal areas, which contemplate 
commercial shopping centers and other ad- 
juncts to housing needs, may furnish desirable 
sites. 





THE SITE 


The criteria for selecting residential sites in 
general should apply. [These criteria cover 
economy, topography, subsoil conditions, and 
existing utility services. Sites subject to in- 
dustrial smoke, traffic hazards, excessive 
noise, or polluted air should be avoided.| 

The site should allow for development so 
that structures can be oriented to give resi- 
dents the advantages of local climate. 

Odd or irregularly shaped sites should be 
caretully evaluated based on amount of usable 
land and cost of its maintenance. 

if the community has restrictive ordinances, 
zoning, or other local controls which would 
adversely affect the proposed development in 
8 particularly good location and site, waivers 
should be investigated. In applying for such 
waivers, it is important to remember that the 
housing is to be residential, designed for in- 
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dependent living. It is neither an institution 
nor &# nursing home. 

An important special consideration is slope 
of the site. For the physically impaired, a 
comparatively flat site is needed. Steeper and 
more rugged sites may be used but with doubt- 
ful success. Such sites should be evaluated in 
terms of the costs of any special improvements 
required to serve the limitations and needs 
of the tenants. Examples of such extra costs 
would be those for constructing retaining 
walls to create useful fiat outdoor sitting and 
resting areas or constructing gently sloping 
pedestrian ramps throughout the site. Extra 
maintenance costs (upkeep of banks, lawn 
areas, and in some climates snow removal, 
etc.) may result in increased rents. 

itis important to have outlooks, both natural 
and created, that provide interest or beauty 
and contribute to pleasant living. Many ten- 
ants will undoubtedly spend more time at home 
than would a comparable group of nonimpaired 
individuals. Views of such things as wooded 
areas, hills, night-lights, and distant traffic; 
of planes, boats, trains and automobiles are 
desirable, and count as positive factors in 
site selection. 

Consideration should be given to the exist- 
ing and proposed approaches to the site (street 
improvement, widening; surface; sidewalks) 
and public utilities. 





ACCESS, RAMPS, PEDESTRIAN WALKS 


Access All building entrances to be used by 
the tenants should be approached by paved 
walks, with nonskid surface, sloped for drain- 
age, but not over 1 in 20 (or 5 percent). Steps 
should not be used. 

Landing platforms at all building entrance 
doors should be level, sloped only as required 
for drainage. The platform width should be at 
least 1 ft beyond the door jambs. Platforms 
should be at least 3 ft deep if doors swing in, 
and 5 ft deep if doors swing out, but never less 
than 3 ft beyond the edge of the fully open door. 
(See Fig. 1.) 


Ramps Most wheelchair users can negotiate 
a ramp sloped 5 percent or less without assis- 
tance. Steeper ramps limit independent chair 
use and should never be used. They are hazard- 
ous not only to wheelchair users but also to 
persons with artificial limbs and to the elderly. 
Ramp surfaces should be fireproof and non- 
slip. (See Fig. 2.) 

if the vertical height requires two ramps to 
achieve the properly graded slope, the ramps 
should be no longer than 20 ft, separated by a 
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level platform at least 5 ft-6 in. long, to pro- 
vide ample rest space. Such two-run ramps may 
be in a straight line; however, a more desirable 
and safer arrangement would be a 90 or 180° 
turn at the platform. 

When more than two ramp lengths are re- 
quired, the descent should be broken by turns 
to be negotiated on level platforms. 

The recommended width for a one-way ramp 
is 3 ft between handrails. At least 6 ft should 
be provided for two-way circulation. 

Handrails and anchors should support 250 
Ib for 5 min; they should extend at least 12 in. 
(24 in. is preferable) beyond the beginning and 
end of the ramp to assist persons with poor 
vision, and they should be returned to a wall 
or an upright post for safety. 

Handrails installed specifically for children 
should be at a height of 24 in. Local codes 
or special safety objectives might necessitate 
the installation of additional, higher rails. 
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Fig. 2 Street-curb ramp for wheelchair. 


Pedestrian Walks Pedestrian walks at street 
curbs should be ramped. The ramp should 
not protrude onto the street but be indented 
into the curb; it should have a nonslip surface 
colored orange, or curb jambs should be col- 
ored to assist those with poor vision. Greater 
slopes than 2 in 12 could hinder wheelchair 
use, 


PARKING 


The parking areas should be moderate sized 
and conveniently located to provide easy and 
sate access to entrances. (See Fig. 3.) 

There should be no steps or curbs from the 
parking area to the dwelling buildings or to 
community space. Space should be planned to 
eliminate pedestrian circulation behind parked 
vehicles —a particularly hazardous area for the 
individual with limited mobility, 

A desirable plan for multiple parking space 
would extend the parking surface into the 
sidewalk, eliminating the need for curbs. 
Surface drainage would place the sidewalk 
at the high point and the center of the parking 
driveway at the low point. 

A pipe rail is necessary between the side- 
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Fig. 3. Parking. Wheel bumper not recommended as car overhangs vary. 


walk and parked cars to protect people, par- 
ticularly those with poor eyesight, from ac- 
cidents caused by colliding with car bumpers. 

For wheelchair users, the minimum width of 
parking bays is 11 ft (12 ft is desirable). Other 
orthopedic equipment users will require at 
least a 9 ft width. The wider bays should be 
nearest the building entrances. For these ten- 
ants, covered parking is desirable. 

Parking bays for the nonimpaired may have 
a minimum width of 8 ft-6 in. under unusual, 
restricted circumstances. However, the general 
rule should be 9 ft. Parking areas should not 
be permitted to obstruct or dominate views 
from indoor recreation areas or dwellings. 


OUTDOOR AREAS, LIGHTING, AND PLANTING 


Outdoor facilities and areas (walks, ramps, 
drives, parking and recreational areas, ete.) 
should be sloped for drainage and be properly 
iNuminated for safe circulation. Lights should 
be placed and angled to permit good percep- 
tion from inside the building. 

Existing trees, streams, or rock outcropping 
of the site should be retained where possible 
in order to preserve natural beauty. Planting 
(a tew large specimens skillfully located), with 
emphasis on recreational and sitting areas, 
contributes to enjoyment and creates a more 
pleasant environment. Planting around parking 
area will enhance the site. 

The surfaces of concentrated use areas 
should be paved tor maximum satety, wu and 
interest. For large paved areas, several mate- 
rials of varied color, design, and texture are 
recommended to provide a pleasant visual di- 
versity. Nonslip surfaces are de ble — rough 
surtaces generally present in fieldstone are 
not recommended. 

Rest or sitting areas should be protected 
from winter winds and excessive summer sun, 
Some of them should provide a view of the 
street or of other places where there is ani- 
mated activity, The best way to provide shade 
is to use large trees or small, attractive shel- 
tera, or both, 

Flowering trees and shrubbery can enhance 
pleasantness and potential enjoyment of the 
setting. 

One-story dwelling buildings and other 
structures, where appropriate, should have 
outdoor flower planting areas for the tenants, 
preferably at or near entrance door. 

Every effort should be made to have a shel- 
tered bus stop located at the development. A 
mail depository box at the same location would 
be desirable. 








Amenities such as a water fountain or a 
reflecting pool can be included if funds are 
available. Also, it may be possible to encourage 
donations of sculpture and other works of art 
from civic-minded local groups interested in 
making this housing # visual asset to the resi- 
dents and the entire community. 

Future ease of grounds’ maintenance should 
be kept in mind during the planning and design 
stage. However, achieving the best possible 
living environment is the primary objective. 


DWELLING STRUCTURES 
Entrances 


Entrance doors to multifamily structures, com- 
munity centers, and other public-use space 
should provide a clear minimum width passage 
of 3 ft. Entrance doors to individual dwellings 
should provide a clear minimum width passage 
of 2 ft-10 in. Thresholds that project above the 
floor should be avoided when possible. If a pro- 
jection is unavoidable, it should be no higher 
than \% in., featheredged to the floor, and 5 to 
6 in. wide. 

Hinged entrance doors to dwellings are the 
most economical and safest. Revolving doors 
should never be installed; they must be col- 
lapsed for wheelchair users and are particularly 
hazardous for users of other orthopedic equip- 
ment. For entrance doors to a multifamily 
building, it is best to have automatic door 
openers, with floor mat activation, flush with 
floor. Such mechanisms should fully open the 
door without restricting the clear 3-ft minimum 
passage. If the opening mechanism faiis to 
function, the door operation should automati- 
cally revert to manual operation. Maintenance 
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of the automatic door opener can usually be 
reduced by flanking the automatic doors with 
hinged doors for use of the physically unim- 
paired. Safety glass vision panels are recom- 
mended for solid panel building entrance 
doors. (See Fig. 4.) 

For those who have poor vision or are blind, 
the floor directly inside or outside the entrance 
doors to multifamily buildings should either 
be slightly ramped or have a finish of a dif- 
ferent color, distinguishable from the = sur- 
rounding floor and of a different texture that 
will provide more grip for shoe soles, thus 
suggesting caution. Recessed floor mats meet 
these requirements. 

Exterior doors should be covered by # can- 
opy or hood of ample width. A porte-cochere 
may be feasible. A canopy or roofed-over ser- 
vice entrance also should be provided for am- 
bulances if the development is for elderly and 
impaired persons. Other entrances may be 
made from parking areas and grounds. If a 
clinic is included, a separate entrance should 
be provided so that persons outside the project 
who come to the clinic will not use the main 
entrance lobby. 

The operating hardware of entrance doors 
should be 2 ft-10 in. to 3 ft above the floor. Door 
checks or closers should be the adjustable ten- 
sion type, set for minimum pull to assist per- 
sons using wheelchairs and other orthopedic 
devices. Pull handles, push bars, and panic 
hardware bars with curved ends are best be- 
cause they contain no hooks or sharp angles to 
catch clothing. A lever handle which curves 
close to the door surface is a most suitable 
operator for latch or lock. Kickplates 12 in. 
high help to reduce door maintenance by pre- 
venting abrasions caused by footrests and 
axle hubs on wheelchairs, etc. In multifamily 
buildings, entrance doors normally used by 
tenants should be provided with key locks 
which could be set to operate as latches (no 
keys needed) for daytime use and as key locks 
at night. A tenant's key would operate these 
locks and his apartment door lock. Master 
keys should be provided for management use. 


Public Corridors, Galleries 


In mild climates, galleries might be appropri- 
ste and desirable for cross ventilation, tenant 
circulation, relaxation, visiting, ete. Galleries 
should be ot least 7 ft wide to allow enough 
room both for tenant sitting space and two-way 
traffic of persons using crutches or wheel- 
chairs. Handrails of a bright color or material in 
bold contrast to the walls should be provided 
on corridor walls. Such handrails are especially 
helpful to people with poor vision and to blind 
persons. 

To avoid hazards, doors should not swing 
into public corridors. Doors to public corridors 


Fig. 4 Building entrance doors and doors to public space should have vision panols. 
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should be identified by raised, brightly colored 
letters to aid the blind and those with poor 
vision. An important safety precaution is iden- 
tification of doors not intended for normal use 
which wouid expose blind persons to danger if 
used. Such doors, when key locked, may pro- 
vide sufficient protection. 

No columns, radiators, drinking fountains, 
telephone booths, pipes, or other projections 
should protrude into public corridors. 


Public Stairs or Fire Towers 


There should be no stairs or steps in the 
structure except those contained within fire 
towers for emergency use. Even such stairs 
should be especially planned. Single-run 
stairs between floors are not desirable; at 
least one landing should be used, two in floor- 
to-floor height over 9 ft. Straight runs between 
floors are not advisable; runs with 90 or 180" 
turns at landings are recommended. The most 
desirable stair would have a 6- to 6)-in. riser 
and an 11-in. minimum tread. The 11-in. tread 
places the ball of the descender's foot inside 
the stair nosing. A safety nosing should be 
used which does not project beyond the riser 
and which is distinct in color from the rest of 
the tread, preferably lighter. Risers should 
slope forward between 1 and 1), in. to permit 
the ascender's heel to rest safely on the tread. 
(See Fig. 5.) 

Stair wall handrails should continue around 
the platform to help anyone using the stair who 
is blind or has poor vision. The rails should 
carry a 6-lin-in. marking for hand feel 2 ft before 
the first down riser at both floor and landing 
levels. Steel pipes can be marked by deforming, 
or by @ continuous raised welding, ground 
smooth, or by a smooth welded strip. Wooden 
rails can be shaved, notched, or marked with 
domed-end wood dowels. 

Open or grating-type fire escapes are not 
recommended, 


Elevators 


it should not be necessary to go through the 
lobby to reach an ambulance. If there is no 
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lower-level entrance, the approach should be 
through a rear or side door in the elevator, 
thence to the seryice entrance to the ambu- 
lance. 

Self-service elevators should level automati- 
cally at landings and have sutomatic sliding 
cab and hoistway doors with delayed closing, 
plus two push buttons both overriding the de- 
lay timing, one holding doors open, the other 
to close the doors. An emergency sound alarm 
system and a cab telephone for emergency use 
should be installed in each elevator. Cab hand- 
rails are required. Cab contro! panel should be 
set at a height convenient to persons in wheel- 
chairs, the lowest buttons 3 ft above the floor. 
The panel location should be on the side cab 
wall 1 ft back from the front, otherwise a wheel- 
chair will block most of the cab entry. 

Back-lighted buttons with raised figures 
should be used to assist those with poor vision 
and the blind. These people will need some 
sounding device which would identify the next 
floor stop. 

Since stairways are of no use to some, con- 
sideration should be given to emergency power 
to operate at least one elevator. 


Incinerator Chutes 


Incinerator chute hopper doors should be 
lower than normal. A 2-ft maximum height from 
floor to hinge is recommended. 

Large hopper doors are desirable for con- 
venience and maintenance. For the convenience 
of persons in wheelchairs, hopper doors should 
be installed in open corridor or alcove, a loca- 
tion found satisfactory for the elderly. Where 
codes prohibit this, a waiver should be re- 
quested. Anterooms are most inconvenient for 
many impaired persons—self-closing doors 
add complications for users of orthopedic 
equipment and wheelchairs. (See Fig. 6.) 


Laundry Facilities 


Laundry facilities should be either in one cen- 
tral orea or grouped in several areas. Conces- 
sionaires who furnish and maintain coin- 
operated washing and drying machines 
generally favor, for their convenience, central 
laundry facilities. Conveniently located group 
laundries sre usually preferred by the impaired 
and elderly tenants and are recommended. 
One automatic washing machine and batch 
dryer should be installed for each 20 one- and 
two-person families (one for 17 other families) 
or fraction thereof. In large central laundries, 
it is possible to use cabinet-type dryers which 
can handle more than one batch — useful in proj- 
ects which include large families. In multifam- 
ily buildings, group laundries may be located 
on each floor or on some floors and not others, 
whichever is required to meet the demand. In 
cottage-type developments, laundry facilities 


should be located on the basis of walking dis- 
tance, climate, and convenience. 

Laundry rooms must accommodate the nec- 
essary equipment: work table, ironing board 
which is adjustable for standing or sitting, 
hanging rack, table and chairs for rest and 
sociability. 


Tenant General Storage 


Central storage is not recommended for dwell- 
ings with one- and two-person occupancy — 
the general storage provided within the dwell- 
ings will suffice. 


Mailboxes 


In cottage-type developments, where mail is 
delivered to the individual dwelling unit, a 
mail receptacle must be provided. The best 
type is the mail slot with a receiving box inside, 
the top of which is 2 ft-10 in. to 3 ft above the 
floor. Impaired persons should not be expected 
to pick up mail from the floor. A mailbox 
mounted outside is not desirable. Mail slots 
should not be located in entrance doors where 
locked screen doors may make them inacces- 
sible to the mailman or the inside box would 
interfere with door opening at least 90”. 

Mailboxes in a multistory structure are usu- 
ally installed in rows stacked above each other. 
Sometimes, because of limited wall space, the 
top rows are beyond the reach of wheelchair 
users; tor them the locks to their boxes should 
not exceed 4 ft-3 in. above the floor. The local 
post office should be consulted when planning 
this feature. 

Separate mailboxes for community space 
staff workers are desirable, especially when 
the management office, where they would 
otherwise receive their business mail, is lo- 
cated at some distance from the community 
space. 


DWELLING UNITS 
General 


The major problems in designing most “rental 
housing” for the physically impaired are how to 
provide maximum livability and safety for per- 
sons with impairments that vary in nature and 
degree. These problems are somewhat miti- 
gated when the housing is to be designed to 
aid a specific type of impaired individual, such 
as the blind or the cardiac. The recommenda- 
tions that follow, however, are based on the 
fact that the units will be occupied by people 
who have varying types of impairment, such 
as those with little or no vision who may or may 
not use o guide dog; those using wheelchairs 
or crutches; and those whose physical con- 
dition requires the conservation of energy 
though they use no orthopedic devices. 

For room divisions of the dwelling plan, 
either fixed or movable partitions are suitable. 
Divisions may be achieved by movable wood 
closets that do not reach the ceiling or by fixed 
or movable baffle walls, which are particularly 
suitable in warm climates. A desirable feeling 
of larger space is created when the ceilings of 
adjoining rooms visibly flow from one to an- 
other. 

All bathrooms should be enclosed by floor- 
to-ceiling partitions. 

Kitchens may be baffled or shielded. When 
the open plan is used, the kitchen should be 
fan-ventilated. View of kitchen equipment from 
the living room and entrance to the dwelling 
through the kitchen should be avoided. 

Each unit should have sufficient space to 
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Fig. 7 Average clearances. Source: ‘An Illustrated Handbook of the Handicapped Section of the North Carolina 
State Building Code," Raleigh, 1977. 
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Fig. 10 Typical dimensions.* Washington, D.C., 1978. 
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assure suitable living, sleeping, cooking, and 
dining accommodations plus adequate storage 
and sanitary facilities. The space should be 
planned to permit placement of furniture and 
essential equipment for circulation by wheel- 
chair users and those on crutches, (See Figs. 
7-10.) 


Living Room 


In general, dwelling entrance should be by 
way of the living room. Entrance through the 
kitchen is not desirable. For families without 
children, a combined living-dining room ar- 
rangement is preferable to a kitchen-dining 
room combination. A wheelchair requires at 
least 2 ft-6 in. seating space at the dining table. 
Dining by a window, the stool of which is 
no higher than the dining table, is pleasant, 
and particularly desirable for the elderly or 
impaired persons. 

Food service from the kitchen to the living: 
dining area should be direct, without turning 
corners, and the distance should be as short as 
possible. A partition between the living room 
and kitchen should be provided. A baffle wall, 
with posts attached to floor and ceiling, the 
material between the posts not reaching either 
the floor or ceiling, makes a quite suitable 
partition and creates a sense of space. Pre- 
fabricated wood closets resting on the floor 
and not quite reaching the ceiling also make 
suitable living room-bedroom partitions in 
dwellings for one and perhaps two persons. 
In these small dwellings, the resulting open 
plan makes the space look larger than it is. 


Kitchen 


The kitchen for the physically impaired 
requires more considered attention than any 
other room. Unlike the living room, such a 
kitchen may require more space than one for 
the nonimpaired. 

A 5-ft minimum width should be provided 
for wheelchair turns between counters on op- 
posite walls or between counter and opposite 
wall, 

Counter tops should be set 2 ft-10 in, above 
the floor, a workable height from both wheel- 
chair and standing positions. 

Base cabinets should have a recessed toe 
space 6 in. deep and 8% in. high to allow the 
wheeichair homemaker to get close to the 
counter and to permit maneuverability, A 
minimum open space 2 ft-4 in, wide should be 
provided under the sink, Base cabinet storage 
space involving hinged doors and fixed or 
adjustable shelves should not be used, because 
many impaired persons cannot bend down 
enough to use them. Base cabinet storage is 
most usable when drawers of various depth are 
provided and revolving units are installed at 
the reentrant corners. Pull-out vertical units 
at one or both sides of the work center also 
are desirable. (See Fig. 11.) 

The kitchen sink should be 4 in. deep, single 
compartment for one- or two-person dwelling 
and single or double compartment for larger 
dwellings. The drain should be at the rear of 
the sink to provide maximum clearance for 
knees and clearance under the sink for stand- 
ard wheelchair arms, 29 in. above floor. At 
this height, the wheelchair homemaker can 
reach the inside bottom of the sink without 
undue stress, This height is slso suitable for 
the stand-up user without unnecessary bend- 
ing, (See Fig. 12.) 

When a stainless steel sink is used, under- 
coating should be applied to prevent conden- 
sation, which also acts as insulation. A single- 
lever-handle water-control mixing faucet 
should be provided. This type is the easiest to 


WINDOW 


Fig. 11 


operate for those with hand infirmities. The 
swing spout should have a built-in aerator to 
prevent splash, especially in a shallow sink. 
The sink waste line should have a close-fitting 
elbow leading to the trap installed near, and 
parallel to, the back wall. 





Fig. 12 Sink with knee space. Source: “Handbook 
for Design: Specially Adapted Housing," VA Pamphlet 
26-13, Veterans Administration, Washington, D.C., 
1978. 


Sustained contact with the underside of a 
sink or trap filled with hot water could burn 
persons in a sitting position who lack leg or 
knee sensation. An insulating board under the 
sink is not a solution, because the hot water at 
the faucet and in the sink may be between 130 
to 140°F, which is a hazard to a person lack- 
ing hand sensation. A much safer way is to 
control all delivered hot water at a maximum 
of 120°F. Recent tests showed that with 120°F 
water at the faucet, the water in the under- 
coated stainless steel sink was 112°F and a 
sate 95 to 100°F on the sink's undercoating. 
The maximum hot-water temperature control 
should be under management supervision only, 
which may be the control recommended in the 
bathroom. 

One arrangement for the work center would 
have a kneehole opening, 2 ft wide minimum 
(2 ft-4 in. is desirable), flanked with vertical 
pull-out units about 12 in. wide. The vertical 
units should extend from under the counter to 
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toe space, with content accessible from the 
kneehole side when the units are pulled out, 
One flanker unit could be used for hanging 
utensils from a peg board. (See Figs. 13-21.) 

The other, if installed, could be used for 
supplies and should have adjustable shelves. 
Space for the storage of additional supplies 
should be provided on the counter or in wall 
cabinets directly in front of the work center. 

Another work center arrangement would be 
the right-hand pedestal 16 to 18 in. wide 
with drawers, no left pedestal; it is desirable 
to increase the open space to 28 or 30 in. The 
storage cabinet above the counter may consist 
of open adjustable shelves. 

A lapboard pull-out shelf beneath the 
counter at the work center should be installed 
to provide a working surface for mixing and 
cutting operations. This shelf should be adjust- 
able in height at 2-in. intervals from about 2 ft- 
2 in. above the floor to the under-counter posi- 
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Fig. 13. Work center elevation. 
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* Figures 14-20 from "Handbook for Design: Spe- 
cially Adapted Housing," VA Pamphlet 26-13, Veterans 
Fig. 14 Kitchen arrangements.* Administration, Washington, D.C., 1978. 
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Fig. 15 Counter-mounted cook top. Fig. 17 Sink. 
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Fig. 16 Knee-recess work area, Fig. 18 Disposal sink. 
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Fig. 21 Work center section. Rear track set “4 in. 
lower will couse shelf to slope. Recommended. 


tion, The hardwood shelf should be cored to 
brace firmly an8-in. diameter mixing bowl, (See 
Fig. 22.) 

Under-counter or wall-storage space should 
be provided, if possible, for a small (perhaps 
18- by 24-in.) tenant-owned wheel table. Such 
tables are useful for moving several items at 
one time from the refrigerator to the work 
center, to the dining table, etc. 


Fig. 22 Pull-out shelf lapboard. A plastic lami- 
nated work surface is recommended. The hole is 
for an 8-in.-diameter stainless steel mixing bowl 
which should fit snugly when the top rim is about 
1 in. above the shelf. 


Wall storage cabinets when mounted 12 in. 
above the counter provide the maximum con- 
venient storage, accessible from a sitting posi- 
tion. The average height (5 ft-4¥, in.) female's 
reach from floor to wrist is 6 ft standing; 
4 ft-10 in. sitting in wheelchair, side reach; 
4 ft-7 in. sitting in wheeichair under kitchen 
counter to front of wall cabinet. Standard wall 
cabinets, 14 in. deep and 30 to 34 in. high with 
three adjustable shelves, are recommended. 
The upper shelf of such cabinets is reachable 
by taller, nonimpaired family members. Cabinet 
doors should be equipped with 3- to 4-in. 
drawer-type pulls of simple design and mag- 
netic or nylon roller latches, which are the 
easiest type to operate. At the work counter, 
3-in. adjustable shelves should be installed 
inside of the cabinet doors to provide con- 
venient storage for numerous small items. 


A 5¥-in.-wide open shelf placed 7 in. below 
the wall cabinets may be desirable at some 
location. 

Cabinets should never be installed above 
counter-top burners or ovens. Such placement 
creates a fire hazard to the person reaching for 
stored articles because his clothing might iy- 
nite or he might accidentally drop the articles 
into boiling water or hot grease. 

A 14-in.-deep, 18- to 24-in.-wide cabinet, 
resting on the floor and extending to the same 
height as the top wall cabinets is also very 
useful as storage space for the wheelchair user 
and others. A standard 14-in.-deep cabinet with 
adjustable 9¥,-in. shelves and shallow inside- 
of-door adjustable shelves places within reach 
from a standing or sitting position many 
cooking utensils, dishes, and packaged food 
supplies. The door hinges for such a cabinet 
should be the continuous piano type. The cab- 
inet bottom can be used for storing serving 
trays, cookie sheets, muffin pans, etc., when 
the usual dividers are installed slanting either 
horizontally or vertically, thus increasing the 
cabinet's depth and usefulness. 

The standard range, with oven below and 
bottom-hinged door, is unsatisfactory and haz- 
ardous for the physically impaired person. 
Counter-top burners should be provided, pref- 
erably with front-of-counter controls. Con- 
trols mounted back of the burners are not 
recommended because of the hazardous reach 
involved, and controls mounted on the counter 
to the side of the burners may interfere with 
the transfer of pots from burners to counter. 
Easy-to-read large control dials, with safety 
feature to prevent accidental turn-on of 
burners, should be provided. To assist the 
blind and those with poor vision, the control 
dials, in addition to visual markings, should 
be marked, shaped, or provided with click 
stops so that the fingers can feel such marks, 
shapes, or clicks representing the various heat 
intensities at the burner. Pushbutton control 
with indicator light for electrical burners is 
satisfactory. Burners should not be located 
below or near a window or near a door. A sep- 













The lavatory shown is 17" sq. 
It can be turned 90° left or 
right for special use conditions 
without additional plumbing 
materials. 
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Fig. 23 Bathroom floor plan. 





arate oven, with a left or right side-hinged 
door depending on counter-top space and front 
controls, should be instalied so that the height 
of the pull-out oven shelf at the lowest position 
is at counter-top level. This permits transfer 
of hot pans from oven to counter conveniently 
and safely. Ovens with glide-up doors are also 
satisfactory. 

Electrical top burners are considered by 
some as safer than gas burners because the gas 
flame can more easily ignite loose, flimsy gar- 
ments. Electrical top burners and ovens are 
generally recommended. : 

The recommended type of refrigerator- 
freezer is the standard two-compartment, two- 
door model with freezer compartment on top 
and self-defrosting for the food compartment 
only. Pull-out shelves in the food compartment 
are desirable. Frequent defrosting of the food 
compartment is a difficult operation for many 
impaired persons. 

The refrigerator location in the kitchen 
should never be adjacent to heat-producing 
equipment such as the oven, top burner, or 
water heater. 

As to garbage grinders, the continuous-feed 
type of grinder is more convenient to use and 
costs less to maintain than the batch type and 
is recommended, 

Dishwashers are admittedly desirable, espe- 
cially those with an electric heat booster. 

Whenever possible, natural light and ventila- 
tion in kitchens should be provided through 
windows. Artificial light should be distributed 
to illuminate all dining and cooking areas 
effectively. Any required mechanical ventila- 
tion should be adequate for removing cooking 
fumes and odors as well as for summer com- 
fort. 


Bedroom 


All bedrooms should be partition-enclosed. 
In one- and perhaps two-person dwellings, 
one wall may be movable wood closets, a 
baffle wall, or a sliding or folding partition. 
Sleeping-living room combinations are not 





TOILET CHAIR 
MAY BE USED IN 


UNGLAZED FPL TiLé 
2° MAX. 






recommended, nor are room layouts which 
require the bed to be in a corner or the side 
of the bed to be against a wall. 

For two or more persons, at least one bed- 
room should be planned for twin beds. Bed- 
rooms intended for the impaired will require 
more floor area than other bedrooms in order 
to provide for wheelchair circulation. At least 
3 ft (preferably 3 ft-4 in.) must be provided for 
ao wheelchair along one side of one bed and in 
front of clothes closets and furniture. 


Bathroom 


The bathroom presents more hazards than 
any other room; therefore, planning for safety 
is of utmost importance. A bathroom must 
be larger than standard to permit wheelchair 
use. The minimal floor area of a carefully 
planned bathroom is 40 to 45 sq ft. A bath- 
room that permits a wheelchair to enter but 
not to turn around is not desirable. For maneu- 
verability, an area 45 to 55 sq ft. is recom- 
mended; however, careful planning is more 
important than increased floor area, (See Fig. 
23.) 

Grab bars capable of supporting 250 Ib 
should be provided at the water closet, shower, 
and elsewhere in the bathroom. Grab bars 
should be devoid of sharp corners, with ends 
returning to the walls. Towel bars should be of 
grab bar quality and strength for safety because 
they may accidentally be used as grab bars. 

Bathtub or shower? We are not considering 
a hospital, or a nursing home, but a dwelling 
for independent living and self care. The oc- 
cupants may be physically impaired, single or 
married, young or elderly. The question there- 
fore is: what will provide a bathing facility 
which can be used by the most people, over 
the longest period of time, with the least 
hazard? The answer is a specially designed 
shower with these features: 


* No curb or step, for ease of access, 
including wheelchair. 

* Internal dimensions of at least 3 ft-4 in. 
by 4 ft-6 in. 

* Unglazed tile floor —the same for the bath- 
room floor—which drains into shower. 

* 4-ft-6-in.-wide opening with sliding non- 
breakable doors (not hazardous curtains). 

* 120°F maximum temperature delivered 
hot water under management control; this 
contro! would also supply the lavatory and 
kitchen sink —tenant control for lower tem- 
peratures. 

* Single lever mixing handle set 3 ft-6 in. 
above floor, located inside shower compart- 
ment, but reachable from outside shower. 

* Possibly a flexible metal-covered extension 
spray head with or without holders at different 
levels, recommended to be detached for use as 
hand spray. 

* A recessed soap dish—convenient from 
sitting or standing position. 

* Grab bars. 

The lavatory should be set 2 ft-10 in. above 
the floor: 

* The maximum depth, 4 in. 

* Single-lever water control —aerator spout. 

* 120°F maximum-tempersture hot water 
under management control—see shower con- 
trol. 

* Drain opening at the rear of the bowl. 

* A close elbow drain, run to the trap, set 
near and parallel to the wall—so as not to 
interfere with knee room. 


A square lavatory can be installed in a 
counter top with the faucet at the rear (normal 
position) or the lavatory can be turned so that 
the faucet is either to the right or left side. A 
side arrangement facilitates use by a tenant 
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Fig. 24 Bathroom-shower elevation. A grab bar above the toilet assists person making a frontal approach. 
Shower regulator with temperature control is recommended. 
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Fig. 25 Bathroom elevation. The standard sanitary toilet chair with seat 18 in. above floor is an aid 
to impaired persons who heve difficulty using the normal toilet. 
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Fig. 31 Combination bathtub/shower. 
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Fig. 27. Floor-mounted water closet. Fig. 29 Typical bathroom arrangement. 





Fig. 33 Shower seat. 
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Fig. 28 Lavatory. Fig. 30 Bathtub. 


Fig. 34 “Roll-in” shower. 


* Figures 26-34 from “Handbook for Design: Specially Adapted Housing,” VA Pamphlet 26—13, Veterans Adminis 
tration, Washington, D.C., 1978. 
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with limited reach and can easily be converted 
for convenience of future tenants when it is 
initially provided with flexible-tube water sup- 
plies and ample length slip-joint tailpiece waste 
line. (See Fig. 24.) 

The mirror over the lavatory should be us- 
able from both standing and sitting positions. 
if fixed to the wall, the mirror should be 
tilted forward at the top. Bottom-hinged mirror 
provided with a friction stay arm is available. 
This mirror permits the top to tilt forward to 
any distance up to 6 in, and can be installed on 
the medicine cabinet door. 

The medicine cabinet should be mounted so 
as to be accessible from standing or sitting po- 
sition, and its location in the bathroom should 
be carefully considered. (See Fig. 25.) 

The water closet seat of standard height, 
15 to 16 in., can be used by ambulant impaired 
persons. For the semiambulant and others who 
find this height difficult, a standard manu- 
factured sanitary chair with arm rests and 
seat 18 in. high is recommended. The advan- 
tage of the chair is twofold; it can also be used 
in the shower, and would not be present when 
not needed by the occupant. Some wheelchairs 
are equipped to be used as toilet chairs. Grab 
rails should be provided at the closet. One 
manufacturer can supply an integral seat, 
cover, and grab bars. (Note: Detachable ring 
seats that clip on the china bow! or seat are 
unstable and should be avoided.) 

Other recommendations are shown in Figs. 
26-34. 


Storage 


Adequate storage space should be provided 
within the dwetling. Seperate units are desir- 
able for hanging coats and for bedroom, linen, 
and general storage. The storage units may be 
closets enclosed by partitions or wood cabi- 
nets, fixed or movable, to serve as room di- 
viders. Kitchen cabinets are discussed else- 
where. 

The cost closet should permit the hanging 
of clothing from both standing and sitting 
positions. For the standing position, the fixed 
shelf height at 5 ft-6 in. with the clothes-hang- 
ing pole below is standard. For the wheelchair 
position, 4 ft to 4 ft-6 in, is most convenient. 
The lower shelf and pole unit should be adjust- 
able from 4 ft to 5 ft-6 in. (See Fig. 35.) 

For one-person dwellings, the coat closet 
shelves and pole should be made adjustable. 
For larger dwellings. both the standing posi- 
tion height and the adjustable wheelchair 
height should be provided by dividing the 
closet with a wood partition. (See Figs. 36 
and 37.) 

The bedroom clothes closet should be di- 
vided by wood partitions into two sections, one 
with shelves and pole for the standing position 
height and the other adjustable for the wheel- 
chair user. 

The linen closet shelves should be adjustable 
in height, from the baseboard up. Persons in a 
sitting position can easily reach low shelves, 
but low shelves are difficult for those on 
crutches. The linen closet often stores items 
other than linen, such as clothes hamper, bath- 
room supplies, ete, Adjustable shelves provide 
the needed flexibility. 

A storage unit should be provided for storing 
supplies and cleaning equipment, ironing 
board, canned goods, etc. The unit need not be 
in the kitchen, but it should be easily acces- 
sible from the kitchen. It may be o standard 
prefabricated cabinet resting on the floor or a 
built-in closet. 

A general storage area and kitchen storage 





space may be combined if located conveniently 
to the kitchen. 

Although the general storage area is not 
primarily designed for the storage of excess 
furniture, it should be large enough to store 
foot lockers, suitcases, vacuum cleaner, large 
and seidom-used cooking utensils, work 
clothes and work shoes, and—in large family 
units, folded baby furniture and unused toys. 

increasing the amount of storage space does 
not always economically resolve the storage 
problem. The best use of available space can be 
made by careful arrangement of varying shelf 
widths adjustable for height and use of hook 
strips for hanging such items as brooms, mops, 
vacuum cleaner hose, etc. 


Windows 


The following hazards should be avoided when 
selecting and installing windows: windows that 
project, outside or inside, beyond the wall line 
and protrude in the path of persons walking; 
windows that require climbing or leaning out to 
clean; windowsills too low to provide adequate 
safety from falling or high sills which block the 
view from a sitting or bed position. The recom- 
mended windowsill height is 28 to 32 in.; [it 
can be at floor level if the window opens on a 
terrace or balcony]. 

Windows should be easy to operate, lock, 
and clean. Operating and locking hardware 
should be located for convenient reach from 
a sitting or a standing position and be of the 
type easily grasped by arthritic or otherwise 
impaired hands. 

Window types deserving consideration are: 

* The modified double-hung window which, 
in addition to sliding up and down, permits 
each sash to pivot and swing inward for clean- 
ing with no interference by insect screens or 
storm panels when used, or curtains, shades, 
and venetian blinds. 

* The awning type with push bar or rotary 
gear operator set below the screen (some of 
these windows require the screen unit to be 
removed to clean the window, others permit 
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the swing panels to reverse when fully opened 
for cleaning the outside glass surface). Clean- 
ing of upper glass may be difficult for some. 
* The hopper type, somewhat similar to the 
awning type except that window units open in- 
ward and screen is on the outside. This type 
window may interfere with draperies and 
shades and may project inward to the point of 
being a hazard. 
* Horizontal sliding windows. Cleaning of 
upper glass may be difficult for some. 
Aluminum windows coated by the manu- 
facturer for protection during shipping and 
installation have some advantage over win 
dows requiring maintenance painting. 
Window items which increase maintenance 
costs should be avoided. Dissimilar metals 
that cause galvanic corrosive action in the 
presence of moisture should not be used. The 
best rust prevention for steel is hot-dip gal- 
vanizing, To prevent condensation and early 
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Fig. 36 One-person bedroom closet. Coat closet 
same but smaller. 





Fig. 37 Closets. Source: "Handbook for Design: Spe- 
cially Adapted Housing,”’ VA Pamphlet 26-13, Veterans 
Administration, Washington, D.C., 1978. 
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deterioration, a thermal break is advisable be- 
tween metal windows (steel or aluminum) and 
butting interior materials, such as plaster or 
metal jamb liners. Windowsills are subject to 
hard usage from flower pots and other heavy 
objects. Glass glazing compounds which 
harden make glass replacement expensive; 
vinyl of snap-in beads are recommended. 

Two curtain rods or tracks, as well as vene- 
tian blinds or shades, should be provided for 
windows. Ring pull trim on pull-down blinds 
or shades is convenient for many impaired per- 
sons who use a device with a hooked end for 
many things. Venetian blinds are practical, 
though difficult to clean, The general tendency 
toward excessive glass areas makes the cost to 
the tenant of providing suitable glare-control- 
ling and cold-retarding draperies unreasonably 
high. 


Doors and Hallways 


The entrance door to the dwelling should be at 
least 2 ft-10 in. wide if door opens 180°, 
otherwise 3 ft. There should be no entrance 
step or riser. Any threshold should be at least 
5 in. wide, featheredged to floor and projecting 
no more than \, in. above the floor. 

Letters or numbers identifying the dwelling 
should be visible day and night. Raised num- 
bers are more easily seen by those with poor 
vision and can be felt by the blind. It is also 
helpful to have color variation on doors or else- 
where near the entrance. Entrance doors lead- 
ing directly from the outside should have a 
protective hood or canopy. 

The proper width of pass-through doors 
within the dwelling depends upon wheelchair 
dimensions and the ability of the individual to 
operate the chair. Overall dimensions for the 
standard wheeichair sre 24 to 26 in. wide, 
42 in. long and 36 in, high. Special-purpose 
wheelchairs are larger and require more ma- 
neuvering space. The pass-through dimensions 
that follow, which are identified as minimal, 
represent what the standard American wheel- 
chair is capable of negotiating; the recom- 
mended dimensions represent what most 
wheelchair users can negotiate: 

* Hallways in the dwelling: To permit 180° 
turn, 4-ft minimum width, 4 ft-6 in. recom- 
mended. 

* Pass-through door—straight-line travel: 
2-ft-8-in. minimum if door opens 180°; other- 
wise, 2 ft-10 in. recommended. 

* Pass-through door—90° wheelchair turn 
from hallway: 2-ft-10-in. door and 3-ft-4-in. 
hallway recommended; or 3-t door and 3-ft 
hallway recommended. (See Fig. 38.) 

Closet doors and other non-pass-through 
doors, 2-ft-6-in. minimum width— horizontal 
sliding or folding doors are easiest to operate 
from a sitting position, and they eliminate the 
danger, especially to the blind, of walking into 
the edge of 4 partially open door. 

Hinged bathroom doors should swing out- 
ward, to remove collapsed person. If the latch 
includes a lock feature, it should be the type 
that can be released from the outside. Sliding 
er folding doors are satisfactory. Two-way 
swinging doors are hazardous and should not 
be used. 

Operating hardware on doors should be 
2 ft-10 in. to 3 ft above floor for all doors in 
the dwelling, including entrance door. Round 
or oval doorknobs are the most difficult for 
impaired hands to operate. Lever handles with 
ends looped back to the door surface to pre- 
vent catching of clothing, etc., are best for 
operating a latch or lock. Pull handles should 
be of simple design with no hooks to catch 
clothing and with both ends returned to the 
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Fig. 38 (a) Side view of standard adult wheel- 
chair. (b) Plan view of standard adult wheelchair. 
Source: ‘An Illustrated Handbook of the Handicapped 
Section of the North Carolina Building Code,” Raleigh, 
1977. 


door. A 5-in. or more door pull handle, mounted 
on the hinge side, is convenient for pulling the 
door shut from a wheelchair. 

Kickplates on the entrance door are desir 
able to reduce damage and door maintenance 
caused by wheelchair foot rests and wheel 
hubs. (See Fig, 39.) 

Thresholds should not be installed at inte- 
rior doors or openings. 


Floors 


For the physically impaired, floor surface mate- 
riats should have nonslip properties. Some 
materials are satisfactory when dry but danger- 
ous when wet and therefore should not be used 
in the bathroom, kitchen, or near the entrance 
doors when these doors are in the exterior 
walls. Slippery floor surfaces are particularly 
dangerous to users of canes or crutches when 





Fig. 39 Dwelling entrance opening out. Door pull 
assists o wheelchair user to pull door shut on enter- 
ing. The door pull should be on the outside for 
an inward opening door. 


the rubber ferrules become wet or the floor is 
wet. 

Bare concrete floors are not recommended. 
Carpeted floors, for low-rent housing, cost 
more initially and in the long run than other 
suitable floor materials. Carpets need under- 
pads to extend their life and, due to the effort 
needed to propel a wheelchair, are not desir- 
able for wheelchair users who have arm or 
hand impediments. Floor materials which re- 
quire special maintenance equipment or treat- 
ment should not be installed inside the dwell- 
ing. Floor materials of intermediate colors 
with a patterned surface should be selected. 
Very dark or light surfaces, especially solid- 
colored, show dirt more readily. 

For the bathroom and shower, unglazed ce- 
ramic floors are recommended, The smaller- 
sized tiles (2 in. or less) provide some friction 
at the joints and therefore greater safety, For 
similar reason, square-edge tiles are more suit- 
able than those with a cushion edge. Coved 
base makes for easier floor cleaning. 

Kitchen floor materials should be grease- 
resistant. The best materials are those which 
can be kept clean with warm water and deter- 
gent, such as vinyl asbestos. 

Floor materials for other dwelling space may 
be asphatt tile (in the midrange colors), vinyl 
asbestos, or hardwood. There are numerous 
wood floor finishes that require little mainte- 
nance, such as those formulated with polyure- 
thane (an excellent finish) or epoxy. 


Lighting, Telephone, Television, 
Emergency Signal System 


Lighting Ali light fixtures should be controtled 
by wall switches. The switches should be uni- 
formly located 2 ft-10 in. to 3 ft above the 
floor and not over 4 in. from door jamb at latch 
side of door. A receptacle (not switch con- 
trolled) should be combined at some locations 
with switches, for convenient use of a vacuum 
cleaner. Tap-type or rocker switches are best 
for persons with hand impairment. Light fix- 
tures located at a height permitting the tenants 
to replace light bulbs without using a steplad- 
der are desirable. One way to eliminate this 
hazard is by the use of a floor or table lamp 
for room lighting. For this purpose, one recep- 
tacle of a wall duplex outlet, conveniently 
located, should be switch controlled at the 
room entrance. (See Figs. 40 and 41.) 

Adequate light should be provided outside 
entrance doors so that residents can easily 
locate their door locks at night. Higher than 
normal lighting intensity is needed by most 
elderly and some impaired persons, especially 
in the kitchen and bathroom. 

Wall receptacles should be uniformly placed 
18 to 24 in. above the floor to reduce the physi- 
cal effort of bending. Only those wall recep- 
tacles placed above kitchen counters and in 
dining areas should be mounted higher. Twin 
wail receptacles are inexpensive and are less 
hazardous than the cheap substitutes often 
purchased by tenants. 

For safety, the switch(es) controlling elec- 
trical outlets in the bathroom should be located 
outside the bathroom door unless the return 
wire and the outlet box are grounded. 

In low-rent housing, electrical outlets for 
tenant-owned wall or window air-cooling equip- 
ment are permitted subject to approval by 
HUD-HAA. 

The dwelling circuit panel should be located 
ata height convenient for the wheelchair users. 
The circuit panel must be of the “dead front” 
type. Circuit breakers are preferred to plug 
fuses. 


Telephone In a one-person dwelling, provision 
should be made for a telephone outlet near the 
head of the bed; and in all other dwellings, be- 
tween the beds of the first bedroom, Asecond 
telephone outlet could be placed in the living 
room of dwellings with one or more bedrooms. 
Some telephone companies will install one 
plug-in instrument in a dwelling with more 
then one plug-in outlet. Most low-income ten- 
ants cannot afford the monthly expense of two 
instruments. (See Fig. 42.) 

In developments assisted by HUD-HAA, a 





Fig. 40 Wall switches.* 


Fig. 42 Telephones. 


Figures 40-42 from "Handbook for Design: Specially 
Adapted Housing," VA Pamphlet 26-13, Veterans Ad- 
ministration, Washington, D.C., 1978. 





central telephone switchboard is not recom- 
mended because of the manpower operating 
cost and its resultant effect on rents. 

A house emergency telephone and/or other 
signal device should be installed in each ele- 
vator cab. The answering service should be in 
the management office and the custodial apart- 
ment, or other 24-hr service if found to be eco- 
nomical, 


Television A television antenna system should 
be provided when needed for good reception. 


Emergency Signal System The system would in- 
clude one large-diameter pushbutton in the 
bathroom, another near the head of the bed in a 
one-person dwelling, and one between the beds 
of the first bedroom in all other dwellings. 
Both pushbuttons activate an audio and visual 
unit located outside the dwelling. A third unit, 
which can be activated simultaneously, should 
change the dwelling entrance door from locked 
to unlocked. The activated unit should be on 
continuous duty, allowing it to remain in opera- 
tion until reset. The audio unit tone should be 
distinet and should differ from the fire alarm. 
A secondary power supply should be con- 
sidered for the emergency signal system and 
the fire alarm. 

The audio and visual units may be located 
outside the entrance door, inside an adjacent 
dweiling, or in a central location. 


Heating 


The heating system should be designed to 
maintain room temperature of 75 F for the 
physically impaired or elderly. 

Exposed vertical heating risers and exposed 
radiators are dangerous. Such equipment can 
cause severe burns to persons who, in portions 
of their bodies, have little sensation to heat. 
All vertical heating pipes should be concealed 
and radiators covered with cabinets. 

In bathrooms, the use of a ceiling-type heat 
lamp, thermostatically controlled and operated 
by a manual wall switch, is recommended as 
safe and economical, providing instant heat 
day or night. Exposed heaters, radiators, or 
heat riser pipes are not safe and should not be 
used. 

In multistory structures, a central heating 
plant is generally most economical. For one- 
story structures, a central heating plant is 
costly due to the installation of distribution 
mains. Either forced warm air or forced hot 
water as individual units or group plants could 
be used for one-story structures. The final de- 
termination should be based on a detailed util- 
ity analysis. 

Excessive window glass areas increase heat 
loss and therefore fuel cost. In summer, rooms 
with a south or west exposure receive the rays 
of the hot afternoon sun, which raises the tem- 
perature in the unit. Large glass areas exposed 
to summer sun or winter cold require curtains 
or draperies, an expensive tenant item. 

Whatever form of heat is provided, tenant 
control is recommended, preferably by thermo- 
stat or, in the case of radiators, by shut-off 
valves. 


Domestic Hot Water 


In warm climates, individual water heaters in- 
stalled in a closet with outside entrance makes 
for ease of maintenance and facilitates manage- 
ment control of water temperature setting. 


Custodial Dwelling 


The need for s custodial dwelling unit should 
be considered. Such dwelling should be cen- 
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trally located and have at least two bedrooms, 
to suit the housing needs of a couple with 
children. In a muttistory structure, the custo- 
dial dwelling should be on the ground floor. 

To have the custodian living within the de- 
velopment is desirable and necessary for the 
physically impaired and the elderly. Therefore, 
justification for including a custodial dwelling 
should show the number of tenants who are im- 
paired or elderly. 

Although the custodian is an employee with 
specific work assignments, he should be avail- 
able for emergencies when off duty. The cus- 
todian's wife might be available during the day; 
however, in most developments there is a man- 
agement office open during working hours. 


COMMUNITY SPACE 
General 


The following recommendations apply par- 
ticularly to multiuse community space and to 
those less specialized community facilities 
most frequently developed in conjunction with 
residential housing developments. Local con- 
siderations will govern the number and nature 
of specialized community facilities developed 
in combination with a residential facility for 
the physically impaired. Because the range of 
possibilities in such specialized facilities is so 
vast—from health clinics to sheltered work- 
shops offering specific types of employment 
opportunities— anyone undertaking to design 
them should consult with program directors. 

Before the architectural plan and functional 
layout of the community space can proceed, the 
local need and available services should be 
explored in cooperation with local agencies 
which will finance the staffing and operate 
the space after it is constructed. 

Since the maximum space permitted is deter- 
mined by the number of families in each de- 
velopment, it is not possible to provide in all 
developments, especially the smaller ones, 
space for all activities. The space planning for 
some areas should provide for functional use of 
the maximum number of activities. Areas or 
spaces generally considered desirable are a 
lounge combined with the entrance lobby; 
group recreational space with kitchen; craft 
area; library; clinic; facilities such as toilets, 
public telephones, drinking fountains, and 
vending machines especially designed or ar- 
ranged for orthopedic equipment users; and o 
separate space for the resident children's 
activities. 

Space to be allotted as a health clinic should 
be planned as a separate functional unit. Health 
clinic space rarely can be combined with 
recreational or other space. 

Indoor community space should be closely 
related to outdoor recreational areas with easy 
access and no intervening stairs or steps. In- 
door space should have natural light and 
ventilation with pleasant outward views. It is 
not desirable to locate community space in 
basements or on rooftops detached from out- 
door recreational areas. 

In general, floor surfacing suitable for the 
dwelling area is suitable for indoor community 
space. It may be advisable, however, to install 
nonstaining flooring in certain special use 
areas, and more durable flooring—such as 
nonslip terrazzo, unglazed tile, or quarry tile— 
in corridors, entrance lobbies, and other con- 
centrated use areas. 

General illumination should be of multipte 
control to allow for varying degrees of in- 
tensity. The maximum should be st sbout 30 
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foot-candles at table height. Supplemental mov- 
able lights (floor and table lamps in the 
lounge and library) should be provided at 
required utilitarian locations for decorative 
and functional use. Avoid creating hazards 
by exposed extension cords to floor and table 
lamps. 

There should be no hazards within the com- 
munity space, such as thresholds. freestanding 
columns, pilasters, projecting radiators, or 
drinking fountains. 

Air conditioning of all community space 
used by physically impaired or elderly should 
be considered. 


Lounge 


When combined with the entrance lobby of 
a community building or the elevator lobby 
of a multistory structure, a lounge provides 
increased activity and interest. The elderly and 
the impaired enjoy watching the going and 
coming tenants and visitors. In cold climates 
4 vestibule entrance is necessary. 

Locating the mail delivery room in the ele- 
vator lobby near the lounge is recommended. 

The décor of the lounge should be coordi- 
nated —wall colors, white ceiling, accent colors 
—in draperies, furniture, lamps, and plastic or 
cloth upholstery materials. Woven cloth up- 
holstery material used in the lounge must be 
stainproof. 

Selection of chairs and sofas for the physi- 
cally impaired, especially the semiambulant, 
deserves special consideration. Seat height 18 
in. above floor is best. Sturdy arm rests help 
the impaired to rise. Chairs should not over- 
balance when weight is applied on the arm 
rest. Deep seats (over 20 in.) are undesirable. 


Semistiff, upholstered furniture is recom- 
mended. 
Recreation or Multipurpose Room 


This space may be subdivided by sliding or 
folding soundproof dividers or doors—the 
ceiling should be acoustically treated, The 
space should be suited for meetings, movies, 
concerts, plays, lunches, etc. Because of the 
nature of such activities, convenient storage 
Space for tables and other items should be 
provided. An inventory of the items is needed 
to adequately plan an orderly and functional 
storage —flexibility of use with adjustable 
shelves is desirable. 

Building codes may require emergency exits, 
but at least one exit door may be desirable for 
departing guests after evening affairs. 

Structural columns or other obstructions 
within this space should be avoided or elimi- 
nated if possible in order that the Space may 
function as one room for certain occasions. 

Tables without aprons, which will permit 
wheelchair arms to fit underneath, are recom- 
mended—they also take less space to store. 


Kitchen 


A kitchen should be provided adjacent to the 
recreation room, Equipment and arrangement 
should facilitate efficient and functional food 
preparation and clean-up. The kitchen may be 
used by the tenants. 

The kitchen should be planned and designed 
to be useful in demonstrating and instructing 
on food preparation, in planning balanced 
diets, and in conducting various consumer 
education activities. For this purpose, the divi- 
sion between the recreation room and kitchen 
should be a sliding or folding divider or doors 
which can be locked or secured, 

A two-door refrigerator freezer with auto- 





matic defrosting food compartment is recom- 
mended. In large kitchens, consider how best 
to provide cold drinking water. 

A kitchen service entrance should be planned 
to accommodate delivery of supplies, catering 
service, and garbage and trash removal. A 
garbage grinder may be installed in this kitchen 
—the continuous-feed type is recommended. 

Floor and wall surfaces should be of easily 
cleaned materials and finishes. Wall cabinets 
should have adjustable shelves. At least one 
closet, with lock, for storage of staple supplies 
should be provided, as well as a cabinet for 
mops, brooms, and cleaning materials. 


Craft Activity Area 


The space for craft activities should have 
maximum flexibility for varied arrangement. 
Fixed partitioning of cubicles is not desirable — 
no flexibility. It is best to concentrate the craft 
space in one room, dividing the space with 
movable (on casters with step-on brakes) 
wood storage cabinets for materials and sup- 
plies. This provides for multiple use of space 
and permits adapting space size to tenant in- 
terest and various activities. 

The movable divider cabinets should not 
extend to the ceiling. A height of about 4 ft 
provides views [to the person who is] standing 
and improves ventilation and distribution of 
light; further, no change in the prearranged 
distribution of air conditioning is required. 
The cabinet units should be of sizes easy to 
move. Standardized units are advisable, but 
they should be selected or designed for the 
materials and supplies to be stored. It is also 
advisable to have cabinets that can be locked 
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and shelves that can be adjusted. Some drawer- 
type storage space may be desirable. Aproniess 
tables are recommended. 

Special consideration should be given to 
providing outlets for both 110 and 220 volts 
in craft activity area—consult with operating 
staff. 


Library 

The larger community Spaces may provide, 
if need is established, an area for a branch of 
the city library, which will furnish book stacks. 
When the book stacks can be locked or other- 
wise segregated from the rest of the library, 
then the area generally used for reading could 
on occasion be used for small gatherings or 
other uses —again, flexibility. 1! possible, this 
space should be large enough for aproniess 
tables and for chairs. Since smaller projects 
seldom can afford a separate library, the lounge 
may be provided with adjustable shelves 
for books and periodicals. This same idea, 
while less desirable than a separate library, 
may be considered for large projects. 


Health Clinic 


A clinic can contribute substantially to the 
welfare and continued independence of the 
elderly and physically impaired. Clinic space 
may be provided when such facilities are not 
available near the site. 

In small developments, the permissible clinic 
Space may consist of an office and examination 
room for use of doctors and nurses who visit 
during scheduled periods. 

In larger developments, space for # variety 
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Fig. 43. Toilet stall. (a) Plan. (b) Elevation. (c) Isometric. Source: “An Illustrated Handbook of the Handicapped 
Section of the North Carolina State Building Code,” Raleigh, 1977. 


of health services may be provided, including 
physical therapy and hydrotherapy, a special 
need of the physically impaired. Occupational 
therapy may be conducted in the craft activity 
area. This type of clinic would generally be 
active each work day and should have a wait- 
ing room with a separate outside entrance per- 
mitting nontenant patients to come and go 
without traversing the lobby or lounge. 


Washrooms 


Separate washrooms for each sex should be 
provided in community space. At least one 
water closet compartment for the semiambu- 
lant and wheelchair user should be provided in 
each washroom in addition to other plumbing 
fixtures. 


ay. 
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Fig. 44 Wall-hung toilet—desirable. 


The washrooms should be located to permit 
convenient use by outside visitors to the clinic 
and tenants using the various activity areas. 

The toilet stall illustrated in Fig. 43 is a pos- 
sible solution for persons using wheelchairs. 

Maximum maneuverability for persons using 
crutches or wheelchairs is provided in toilet 
stalls, with the toilet fixture set toward either 
side wall. 

Horizontal grab bars should be installed on 
the side and rear wall of the water closet com- 
partment. Such bars (1\4-in. outside diameter) 
should be at least 4 in. from the wall to prevent 
pinioning the wrist, hand, or arm in case of 
a fall. Grab bars should support 250 Ib. 

The water closet seat should be 18 in, above 
the floor. A wall-hung closet is most suitable 
for the semiambulant person —it also makes for 
ease of floor cleaning and sanitation, (See 
Fig. 44.) 
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Fig. 45 Wall-hung urinal. 


Urinals in the men's room should be of the 
wall-mounted type, also for sanitary reasons. 
The front lip of the urinal should be 18 to 19 in. 
above the floor, which is convenient for per- 
sons in wheelchairs as well as others. (See 
Fig. 45.) 

The installation of lavatory and wall mirrors 
is discussed in the section on “Dwelling Units,” 
under “Bathroom.” 

A separate staff washroom which can be 
used by both sexes should be provided in the 
clinic —two washrooms in the large clinic. 


Public Telephones, Drinking Fountains, 
Vending Machines 


Public Telephones The standard public tele- 
phone booth is not usable for most physically 
impaired people. 

To assist persons with hearing disabilities, 
telephone receivers should have adjustable 
amplifiers. 
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Fig. 46 Semirecessed model with projecting basin 
is recommended because the wheelchair approach 
is porallel to the wall. A frontal approach is difficult. 
Two units may be connected to one woter chiller. 
The second unit should be set 40 to 42 
the floor and 5 to 6 

4 


ft 
stream rises about 4 in. above the bubbler orifice. 


The pushbutton-dial receiver is more desir- 
able for the impaired than the rotating dial. 

The standard coin-box receiver mounted 
above the table or shelf elevates the coin slot 
4 ft above the floor, which is not convenient 
for some with physical impairments. A desk- 
type telephone, resting on a table or shelf 
about 31 in. above the floor, is the most con- 
venient (bottom of shelf must clear wheelchair 
arm rests). For wheelchair users, the desirable 
height for coin slots is about 3 ft above the 
floor or 6 in. above the counter top. The local 
telephone company should be consulted for 
advice regarding available special and standard 
equipment which is especially desirable for the 
physically impaired. 


Drinking Fountains The standard adult drinking 
fountain is satisfactory to all except wheel- 
chair users. For wheelchair users, the fountain 
bubbler should be 31 to 33 in. above the floor. 
Two-level drinking fountains that satisfy both 
standard and wheelchair height requirements 
are available, or a low-level unit can be added 
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on the standard fixture. Persons in wheelchairs 
can use a children’s drinking fountain 31 in. 
high. Pushbutton control is best for persons 
with impaired hands. Some drinking fountains 
are available with both hand and foot control. 
(See Figs. 46 and 47.) 

Drinking fountains with paper cup dis- 
pensers should have the dispensing mech- 
anism 30 to 34 in. above the floor, Drinking 
fountains resting on the floor and projecting 
into the corridor are a hazard; recessing into 
wall pockets makes floor cleaning difficult. 
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Fig. 47 The floor cabinet model is available with 
an additive basin; while this two-level unit would 
serve the dual use, it is not recommended because 
of the hazard created to persons with poor vision 
and to blind persons who will be using the wall 
handrail. 


Vending Machines The need for and location 
(not in prominent view) of vending machines 
which dispense soft drinks, etc. should be con- 
sidered. 


Other Areas 


The minimum corridor width should be 6 ft. 
Grab rails should be provided on each side 
wall. (See chapter on dwelling structures for 
special assistance to those with poor vision.) 
The minimum door width should be 3 ft. Doors 
from the corridor to the various rooms, when 
fully open, should not extend into the corri- 
dor. They are a hazard, especially to persons 
with poor vision. 

Consideration should be given to the need 
for a staff management office. In multistory 
buildings, such an office should be located to 
provide an unobtrusive view of the lobby 
entrance and elevators. 

Office space in which tenants may, in pri- 
vacy, discuss problems with counselors and 
[which may also serve] for other uses should 
be considered. 

Consideration also should be given to tem- 
porary coat and umbrella storage facilities 
for tenants and visitors using the recreation or 
multipurpose rooms. This facility is best lo- 
cated where it can be visually supervised. 
Closed cloakrooms should be avoided. 

Certain rooms and storage areas will require 
locked doors. 
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CENTRAL DINING 7'-3"! 


Seating for wheelchair users should be on at least 
2’6" centers. Tables should be 3'-6" wide if chair 
users are to face each other. Wider tables are 
not recommended because of chair users’ re- 
stricted reaching ability. (See Fig. 48.)* 


3'-6"' 5'-3"' 





Fig. 48 Clearance for central dining-wheelchair users. 


PARKING} 


Parking Space Requirements 


Parking spaces specifically designed for restricted spaces are not used indiscriminately by people 
individuals should be set aside and properly iden- not needing them. (Fig. 50). 
tified through the use of signage so that the Special elevated platforms, or mechanical lifts 
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Fig. 49 Clearance for handicapped parking space. 


* Text and Figs. 49-50 from “'An Illustrated Handbook 
of the Handicapped Section of the North Carolina State 
Building Code," Raleigh, 1977. 

t This text and Figs. 51-53 from “‘Barrier-Free Site 
Design," The American Society of Landscope Architects 
Foundation, HUD-PDR-84, Washington, D.C., 1975. 
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attached to vehicles must be provided to facilitate 
boarding and disembarkment by wheelchair 


bound people from mass transit vehicles. 






HANDICAPPED 


& 





HANDICAPPED 
PARKING 
ONLY 


Fig. 50 Suggested signs displaying the interna- 
tional symbol for accessibility. 





PARKING 


. Parking spaces of greater width than normal 
are necessary for people who are disabled 
and use mechanical aids such as wheelchairs, 
crutches, and walkers. For example, persons 
who are chairbound must have wider aisles 
in which to set up their wheelchairs. 

. A minimum of two spaces per parking lot 
should be designed for use by physically re- 
stricted people, or at least one space per 20 
cars, whichever is greater. 

. These spaces should’ be placed as close as 
possible to a major entrance of a building 
or function, preferably no more than 100'-0" 
away. 

. Parking patterns are described in 5 and 6 be- 
low (Fig. 51). 
. Parallel Parking: 
Parallel parking spaces should be placed adja- 
cent to a walk system so that access from 
the car to the destination is over a hard sur- 
face. Such spaces should be made 12'-0” 
wide, 24'-0" long and should either have a 
1:6 ramp up to the walk, or should be sepa- 
rated from it by bollards or some other device 
if the road level is at the same elevation as 
the walk. These areas should be designated 
as special parking since they may otherwise 
appear to be a drop-off zone. 

. 90 Degree and Angled Parking: 

a. Spaces designed for use by disabled peo- 
ple functioning with large mechanical aids 
as described above, should be 9’-0" wide 
as a minimum. In addition to the 9’-0", a 
3'-6" to 4'-0" wide aisle between cars 
should be provided for access alongside 
the vehicle (Figs. 49 and 54). It is important 
that there be plenty of room to open the 
car door entirely, and in the case of a de- 
pendent chairbound person, that there be 
room for friends or attendants to assist him 
[or her] out of the car, into his [or her] 
chair, and away from the car. 

b. The 9-0" wide standard space width for 
a parking stall, with no aisle between 
spaces, does not drastically hinder semiam- 
bulant people with minor impairments, but 
an 8-0" width, unless used exclusively for 
attendant parking, is too narrow and 
should be avoided. 

c. A 4'-0" minimum clear aisle width should 
be provided between rows of cars parked 
end to end. The overhang of the automo- 
bile should be taken into account so that 
the island strip is wide enough to leave 
a 4'-0" clear aisle when the stalls are filled. 
A strip 8'-0" wide is a recommended mini- 
mum for an on-grade aisle, and 10'-0” is 
a recommended minimum where the aisle 
is raised 6" above the parking level. 

d. If the aisle between rows of cars is not 
at the same grade level as the cars, then 
ramps must be provided to mount the curbs. 
A 1:6 (17%) romp is suitable for such a 
short distance. 

e. Economically, the installation of an on- 
grade 4'-0" wide pathway is less expensive 
than a raised walk. Precast car stops to 
delineate the passage can be used provid- 
ing that a 4’-0" wide space between the 
ends of stops is maintained to allow access 
to the main passageway. 
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Fig. 51 


Parking patterns. 
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Fig. 52 Parking using end-lot access. 





Fig. 53 Cross-slope in parking areas. 
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Fig. 54 Garage or carport. Source: “Handbook for 
Design: Specially Adapted Housing,"’ Veterans Adminis- 
tration, Washington, D.C., 1978. 
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5'-3!! 


3'-o" 


SPATIAL REQUIREMENTS 6" 51-3" 9" 


Building: Approximately 6,650 square feet for 
a 12-person home and 7,400 square feet for a 
16-person home are allotted, This area includes 
space for the garage and basements. The building 
can be arranged on one level or on two full or 
partial levels, 


Entry 

Major This spatial requirement varies according 
to the inclusion or exclusion of the vertical 
circulation element within the space. Normally, 
an area of approximately 90 square feet should 
be sufficient. A closet with a minimum of 6 linear 
feet of hanging space should be adequate. 


Minor The size of this space varies; however, 
it should be adequately sized for ease of 
circulation through it. 


Living Space 

This space varies in size. In a typical 16-resident 
group home it is approximately 400 to 500 square 
feet. 


Recreation Room 


This space varies in size. In a typical 16-resident 
group home it is approximately 400 to 500 square 
feet and as previously indicated should be sized 
to seat all residents. It is required that direct 
access suitable for use by the physically handi- 
capped be provided from the main living area 
and to the common outdoor activity area. 


Kitchen 


The area designated for food preparation shall 
meet all of the requirements of the Michigan 
Department of Public Health, Michigan Depart- 
ment of Social Services, and the applicable por- 
tion of the F.H.A. Minimum Property Standards 
for Multifamily Housing. The typical kitchen is 
equipped with the following appliances: 


refrigerator 

freezer 

commercial dishwasher 

cooktop range with exhaust hood 
double oven 

disposal 


Dining 


The dining space shall have a glazed area of 
at least 10 percent of the floor area. The following 
clearances and sizes will be assumed for design 
purposes: 
2'0” for table edge for each diner 
3'0” minimum table width for tables seating 
four to six persons 
3'3" for larger tables 
4'0"” minimum clearance between the table 
edge and obstruction where seating and cir- 
culation occurs 
3'0" for circulation clearance 
2'6" for seating clearance table to obstruction 


Clearances are shown in Fig. 1 


Powder Room 


This space should be sized to accommodate physi- 
cally handicapped residents. A water closet and 


Special Group Housing for Adults Development Pro- 
cess, Michigan State Housing Development Authority, 
Lansing, Michigan, 1978. 













Access 


Fig. 1 Clearances for central dining. 


a lavatory without vanity base should be pro- 
vided. 


No resident room shall accommodate more than 
three persons. Each occupant of a room shall be 
provided with o separate storage closet of at 
least the following: 


= 4'0" x 2'2” clear and an opening width of 
at least 3° clear. 

The closet shall be equipped with a shelf 
and hanging rod. 

The bedroom shall be equipped with windows 
whose glazed area is at least 15 percent 
of the floor area of the room. 

Windows shall be operable and have a free 
air ventilation area equal to half the glazed 
area. 

Resident bedrooms shall accommodate at 
least the following: 

2 beds: 3'3" x 6'6" min. 

2 dressers: 3'0" x 1'6" min. 

1 lounge chair: 1°10" x 1°10" min, 

2 bedside tables: 1'0” x 1'0” 


« Specially designed desks/storage units may 
be used. 


Minimum clearance shall be maintained as fol- 
lows: 


1'6" between wall and the side of bed that 
is least used 

3'0” in front of dresser 

3'6" diameter area for dressing 

2'6" for access to and use of table as a desk 

3'0” door opening 

2'6" general circulation 


The bedroom shall be designed to provide a 
clearly defined area within the room for each 
occupant. It is preferable if one occupant does 
not have to violate the area of another in order 
to get to or from the room entrance or [sic] the 
bedroom. 

If possible, the room should be designed so 
that there is a visual separation between the 
sleeping areas. Generally, resident rooms should 
be grouped together and served from common 
halls or foyers. These halls shall provide direct 
access to shared facilities for the residents without 
the necessity of going out of doors. The room 
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specially adapted for the handicapped shall have 
such access only via level floors or elevators. The 
acoustic separation of party walls and floors of 
a given resident room shall have STC rating of 
45 and INR rating of +5. The ceiling height shall 
be at least 76” (8'0" preferred). 


BATHROOM 


One bathroom shall serve every two resident bed- 
rooms, that is, a total of four residents. The bath- 















room shall contain a water closet and a vanity 
base with a pair of lavatories with cabinets 
mounted on it. The homes specially adapted for 
the physically handicapped shall have a stall 
shower of sufficient dimensions to allow soaping 
out of the spray instead of a tub. Lavatories shall 
be located in vanity tops without a base. Tubs 
may be allowed if equipped with appropriate 
grab bars. 

Bathroom shall open directly off the resident's 
room. All bathrooms will be finished with non- 





slip materials and will include a storage space 
for each individual's personal toiletries. 


OFFICE 


The office shall contain no less than 100 square 
feet in area, It shall have walls, floors, and ceilings 
with a rating of 45 STC and +5 INR to insure 
privacy during counseling. 
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SENIOR CITIZENS' CENTER 


GENERAL CONSIDERATIONS AND RECOMMENDATIONS 





Need 


Design recommendations 





iF 


Location 


Site 
Layout 


Heating and 
Ventilation 


Utilities 


Lighting 


Acoustics 


Storage 


b. 


Accessible to public transportation. 
Centrally located—not remote but with element of privacy. Near other public 
facilities, if possible, ¢.9., museums, parks, schools. 


Level ground is desirable. 


o. 
b. 


a 


a 


erase an 


i 


SnTe me anees 


One level is desirable—elevator for more than two floors. 
Window views while seated and physical ease of access to outdoor activities. 
Seats at stair landings. 


. Mechanical heating and ventilation throughout. 
. Separate thermostatic contro! for selected program areas, 
. Adequate wiring for electric kitchen appliances, kiln, power machines, audio- 


visual equipment, etc. 


. Waist-high electric receptacles in all rooms and convenient outlets as required 


for power tools, projection equipment, etc. 


. No loose floor wiring. 


Intercommunication system for music, announcements, etc. 
Fire alarm. 
Intensified but without glare. 


. Additional lighting in craft oreas for depth perception. 


. Investigate problems of hearing aids in large areas, Individual heod phones 


where microphone is used. 


. Recessed water fountains, fire prevention and control equipment, radiators, pipes, 


etc. 


. No projecting ports. 


All flooring slip-proof. 
Elimination of door sills. 
Draft control. 


. Simple circulation between program areas in order to avoid confusion. 


Doors wide enough for wheelchairs. 
Handrails along hallways. 
Color identification throughout, specifically exits, fire equipment, ete. 


. Light, bright interior colors. 
. Avoidance of institutional character. 
. Storage for each area. (See program design recommendations.) 











Means and 
Need equipment Design recommendations 
1. Pre-arrivel @, Pickup cor or bus a. Storage for car or bus 
2. Arrival and 
Departure 
Members a. Foot @. Sheltered approach 
b. Wheelchair b. Entry without steps 
c. Cor ¢. Slip-proof pavement 
d. Bus d. Cor and bus turnabout 
¢. Accommodation for first high riser for 
bus 
f. Parking area 
Stoff, Volunteers, a. Foot a. Parking orea: Reserved orea 
Other Personnel b. Cor b. Separate entry 
Visitors a. Foot a. Parking area. Same as for members 
b. Car 
Supplies a. Foot 0. Separate receiving-unloading area 
b. Cor b. Separate receiving-unloading entry 
c. Truck c. Concealed garbage and refuse storage 
and pick-up orea 
3. Entry 
Checking of a. Chair o. Checkroom with storage space for hats, 
hats and coats coats, raingear, parcels 
b. Tables b, Counter space for 2 attendants 
c. Counter c. Pocketbook ledge 
d. Clothes racks d. Good checkroom ventilation 
e. Shelves 


Centers for Older People, The National Council on the 


Aging, New York, 1962. 
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Meons and 
Need equipment Design recommendations 
*. A few tables and chairs to focilitate re. 
moval of boots, rubbers, heavy outer 
clothing 
f. Sufficient space around checkroom for 
traffic and for checkroom service waiting 
line, 
9. Toilets 
Thrift & Gift 0. Counters a. Locate near entry with street or lobby 
Shop b. Tables show window. 
¢. Chairs 
d. Display case 
e. Show window 
f. File 
Reception and a. Desk a. Lobby area for daily registration of 
Daily Registration b. Two choirs mambers at desk and for registration 
Desk c. Bulletin Board waiting line 
b. Well-lighted lobby areo for bulletin 
boord 
SPACE CONSIDERATIONS 
Recommended 
minimum 
Space Recommended area/person oreas 
1. Entry/Reception 15 sq. ft./person 150 sq. ft. 
Coat-room storage one-lineal foot = 6 garments 50 4q. ft. 
2. Quiet Lounge & Library 35 sq. ft./person plus book 
stack area 
3. Noisy Lounge 35 sq. ft./person 
4. Auditorium and/or Dining 7 4q. ft./person for seated Aud. use 
15 sq. ft. for dining and table set-up 
5. Kitchen and Storage *See footnote 
6. Meeting rooms ond/or 
Classrooms 25 1q. #./person 
7. Arts and Crofts 
o. Wood working 60 sq. ft./person 600 sq. ft. 
b. Painting, ceramics and 25 1q. ft./person 250 sq. ft. 
needlework 
8. Photography Dark Room 80 4q. ft. 80 sq. ft. 
9. Arts and Crafts storage _ 80 sq. ft. 
10. Administration & Staff Offices 
0. Director and other offices 
for 1 to 2 persons 130 sq. ft. 
b. Staff and/or general office 50 sq. #t./person+Files 150 sq. ft. 
c. Private Consultation 50 4q. ft./person 600 sq. ft. 
d. Staff Rest room 25 1q. ft./person 150 aq. ft. 
11. First Aid Room — 100 sq. ft. 
12, Storage (General) = 100 sq. ft. 
13. Toilets (See local or 
14, Outdoor Recreation Areas Varies with site and climate Nat'l Building 
Code) 
15. Parking Allow 250 sq. ft./car for parking 





* Note: Size of kitchen would depend on the agency progrom in respect to serving of meals, snocks, parties, 
etc. 


These rooms may be scheduled for special use. 
Provision should be made for seporate smoking 
and nonsmoking areas. 





LOUNGES AND AUDITORIUM 
Means and 
Need equipment Design recommendations 
1, Quiet Lounge 
Activities 

Reading a. Comfortable chairs a. Self-contained lounge arec 

Writing b. Tobles, desks b. Fireplace 

Relaxing ¢. Books, newspapers, c. Storage space for: 
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Means and 
Need equipment Design recommendations 
Quiet games magazines 1. Games (Chess, checkers, dominoes, 
Meetings d. Games and cords cards) 
@. Folding chairs, 2. Extra folding choirs & tables 
tables 3. Books, magazines, newspapers 
2. Noisy Lounge 
Activities 
Cards o. Choirs and tables a. Self-contained lounge area 
Active games b. Extra folding chairs b. Storage space for: 
Conversation and tables 1. Games (Cards, cues, billiard balls, etc.) 
Parties (small) ¢. Pool table 2. Folding tables and chairs 
Meetings d. Piano 3. Record player 
3. Auditorium 
Activities 
Parties o. Chairs—tfoiding and a. Area for theater; nonpermanent type seat- 
Dancing nonfolding ing 
Movies b, Tables—folding ond b. Stage 
Stage Productions nonfolding c. Easy access to stoge 
Concerts c. Audio-visual d. Back-stage dressing room 
equipment e. Storage for: 
Speakers and d. Piano 1. Folding chairs and tables 
Panels @. Other musical in- 2. Costumes 
Large meetings struments 3. Decorations 
Carnivals; bazaars f. Music stands 4. Musical instruments 
Community Service g. Public address 5. Music stands 
Projects system 6, Audio-visual equipment (Storage 
Seated dinners h. Decoration area may be under stage or adja- 
for entire i, Wall exhibits cent fo room) 
membership f. Near kitchen and/or dining room 
g- Near toilets 
h. Wiring for audio-visual equipment 
must avoid loose floor extension 
i. Well display space and cabinets 
j. Folding doors 
DINING AND REFRESHMENT FACILITIES 
eS 
Means and 
Need equipment Design recommendations 
ee i 
1. Food Preparation a. Cooking and baking a. Electrical dishwasher, electric stoves, 
and Service equipment electric refrigerator 
b. Refrigeration b. Easy access cabinets—not more than 
¢. Washing equipment 63 inches high, nor lower than 27 
for: inches for food, dishes, pots, pans, 
1. Dishes, cutlery ete. 
2. Pots and pans c. Exhoust system 
3. Kitchen and dining d. Counter space for several serving sta- 
room cleaning tions 
d, Cabinets for: e. Counter space for tray returns 
1. Dishes, pots, f. Sinks for washing food and cooking 
cutlery utensils and vegetable preparation 
2. in-use food sup- g. Counter space for preparation of 
lies ond staples food—ample for several kitchen 
¢. Counters for: workers 
1. Food preparation h. Bulk Storage: 
2. Food Service 1. Adjacent to kitchen for bulk pur- 
3. Return of trays, chased stock 
used dishes 2. Direct outside access for deliveries 
f. Garbage disposal i. Area for garbage pails, cleaning 
equipment equipment, garboge disposal, slop 
g- Coffee ums sink for mops 
h. Bulk food supplies j. Floor drain 
wash basin 
2. Dining and a. Serving counter and a. Dining oreo (Cofeteria-style—avoids 
Snack Service steam tables service of total membership at one 
b. Tray-cutlery-napkin time) 
stand b. Location—adjacent to large lounge 
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Need 


Means ond 
equipment 


Design recommendations 





3. “Portable Home 
Food Service"’* 


c. Drinking fountain 
d. Cashier's table and 


or auditorium for seated service of 
entire membership or other special 


chair events 
e. Dietician'’s desk-file c. Counter for sliding trays 
f. Program material for d. Aisle space to and from counter 
groups ©. Storage space for trays, cutlery, nap- 
g- Serving carts—for kins 
service other than in f. Storage closet for program equip- 
cafeteria ment (Dining room may be used ovt- 


side of dining hours by special interest 


groups) 
g. Storage for serving carts 
0. Troys, steam carts a. Storage for equipment 
b. Car, station wagon, b. Direct access of vehicle to kitchen 
truck 





* Portable Home Food Service’ is an auxiliary service to home-bound older people, now being offered by 
some centers, which brings one hot meal and often an additional meal per day into the home of older people in 
need of such service. It is also alluded to as “Meals on Wheels.” 


Meetings of groups and classes are a major part 
of any Center program. These groups may range 
from classes in creative writing to group discus- 
sions on current affairs. They may include a dra- 
matics group or a Great Books course, or any 


of a wide range of interests. An adequate number 
of rooms should be provided for these groups, 
for as the program develops, requirements will 
increase. 

The number of meeting rooms will depend on 


the size of the Center and the number of individ- 
ual groups and classes, 

Additional meeting space can be provided by 
using lounge and auditorium space for larger 
groups. 


PROGRAM—GROUP MEETINGS, CLASSES, SPECIAL INTEREST GROUPS 





Need 


1. Music Groups 


Means and 
equipment 


Design recommendations 











Choral group a. Table or desk, file . Soundproof room 
Ensembles cabinet Storage for: 
Instrument b. Choirs 1. Instruments 
practice c. Piano 2. Music stands 
Listening to music d. TV ond adjustoble- 3. Record ployer and records 
Music library speed ployer 4. Tope recorder 
TV and hi-fi e. Tape recorder . Built-in blackboard 
f, Musicol instruments 
g. Music stands 
h. Blackboard 
i, Record albums 
books 
2. Classes and 
Meetings a. Desk or table . Built-in blackboard (Blue or green) 
b. Choirs . Storage closet for: 
¢. Blackboard Program materials of groups using 
d. File cobinet room (Posters, papers, books) 
@. Miscellaneous pro- c. tllumination of blackboard area to avoid 
gram material glare 
ARTS AND CRAFTS 
Need Equipment Design recommendations 
Arts and Crafts 
Woodworking 
and metal a. Power Tools . Separate room to isolate noise and dirt 
1. Cirevlar saw . Spacious room for free movement around 
2. Jig saw machines 
3. Band saw . Special wiring for heavy loads with; 
4. Sander 1. wall and floor outlets 
5. Grinding wheel 2. tuse box switch-off 
6. Wood lathe . Storage for: 
7. Drill press 1. Hand tools 
b. Hand tools 2. Hardware 
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Need 


Equipment 


Design recommendations 





Other Arts and 


c. Needlework 


|. Weaving and 


Rug making 


. Basketry 


. Other crafts 


(Paper, leather, 
shell, etc.) 


~-r Fen? 


e9ancgces 


c, Workbenches ond 
chairs 


d. Heating equipment 


for metal and 
jewelry 

Lockers 

Slop sink 

Wood bins 

Paint coset (Metal) 
Exhaust system 
Jewelry bench for 
two 

k. Cleaning equipment 


Lockers 

Easels 

Tables 

Cabinets for supplies 
Chairs 

Slop sinks 


=e &@e oe 


and unfinished work 
. Drying shelves 
Tables and chairs 


. Slop sink 
. Cabinets for glozes, 


tools and other materi- 


als 
Wedging boord for 


Kiln-220 line 
Sewi hi 
Tables, chairs 
Cabinets 


vor 


. Floor and table 


Rug frames 
Tables, chairs 
Slop sink 
Tables, choirs 
Reed lockers 


Chairs, tables 
Hand tools 
Glaze cabinets 
Chairs, tables 
Cabinets 


Fearnrepn The F 


Rack 

Choirs, tables 
Developing tanks 
Large trays 
Cabinets 


ae Tee anre 


Racks 


Desks 
. Files 


. Display cabinet 


eens 


> 


3, Other small equipment and working 
materials 
4. Paints 
5. Metals and other materials used in 
metal work 
6. Wood: 
1, 4’ <8" panels to 2” < 4" in 8’ 
lengths 
2. Small pieces of wood 
7. Books, patterns, paper 
8. Brooms, dusters 
9. First-cid equipment 
Wash basin 
Slop sink oreo 
Fuel area for solder 
Large room suitable for flexible subdivision 
into partially separated working oreas. (Fur- 
niture room dividers not folding walls or pan- 
els) 
Occupancy distributed in each working areo 
in changing numbers 


. Location—adjacent to all craftsrooms. 


(Wood-metal, crafts office, craft store room) 


|. Fixed equipment: 


1. Slop sink, two with special drains and 
traps 

2. Ceramics kiln in separate room for safety 

3. Closet-like room for drying shelves 

4. Wash basin 

5. Built-in cabinets with adjustable shelves 
and upright partitions 


. Movable equipment—all equipment other 


than cabinets should be movable as interests 
and occupancy vary with changing compo- 
sition of membership and staff 


. Storage for: 


1. Daily supplies—cabinets in rooms 
2. Members’ equipment and work lockers 


3. Special equipment, supply stock, finished 
work in separate store room 


4, Books, patterns, files in office 


. Small dark room 
. Sink area plus adequate lighting & ventila- 


tion 


. Central walk-in supply room 
. Space for: 


1. Cleaning supplies 
2. Craft materials 
3. Finished articles 


. Small area adjacent to crafts rooms with 


view into them 


. Occupancy: 2—4 part-time workers; 1 full- 


time worker 





OUTDOOR ACTIVITIES 
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Means ond 
Need equipment, Design recommendations 
Relaxing and a. Chairs a, Location—accessible only from build- 
sunning b. Tables ing 
c. Sun protection b. Level ground with both sun-protected 
(Awnings or um- and uncovered areas 
brellas, trees) c. Spoce for each activity 
d. Fixed trellises, d. Accessible storage space for games 
other appropri- ond other equipment 
ote baffies @. Locate os outdoor extension of lounge 
Gardening a. Ground plots for 
flowers 
b. Table top gar- 
dens 
c. Trees ond shrubs 
d. Dwarf fruit trees 
Games a. Tables 
a, Quiet games b. Choirs 
b. Shuffleboard c. Benches 
c. Roque d. Gomes equip- 
d. Boccie ment and layouts 
e. Croquet 


ADMINISTRATION AND INDIVIDUAL SERVICES 








Means and 
Need equipment Design recommendations 
Offices for Administra- 
tion Counseling, and 
Other Individual 
Services 
Director's Office a. Desk a. Location—adjacent to general office 
b. Chairs b. Self-contained room—not partitioned 
c. Files c. Coat closet 
d. Cabinets 
Program Super- 0. Desk a. Location—adjacent to general office 
visor's Office b. Chairs b. Self-contained room—not partitioned 
c. Files c. Coat closet 
d. Cabinets 
Stoff Offices a, Desks All office space which is to be used for 
a. Full-time stoff b. Chairs individual counseling or consultation must 
b. Part-time stoff c. Files be completely private, not partitioned cu- 
¢. Consultant staff d. Bookcases bicles. The rooms may be small but com- 
1 Medical e. Cabinets fortable and attractive, and sufficient in 
2 Psychiatric number to serve the needs of staff and 
3 Individual mombership. Office space may be shored 
Counseling by part-time and consultant staff. 
4 Housing 
5 Health & 
Nutrition 
6 Employment 
7 Others 
Volunteer Office a. Desks a. Desk space should be allowed for vol- 
b. Chairs unteers 
c. Files b. Coat closet 
d. Cabinets 
General Office a. Desks a. Size as required by individual Centers 
a. Secretarial and b. Chairs b. Location—adjacent to offices of Direc- 
derical staff c. Files tor and Supervisor 
b. Information Desk d. Tables c. Spoce for members waiting for ap- 
e. Safe pointments 
f. Typewriter 
Stoff Rest Room a. Chairs 0. Space for staff meals 
b. Couches b. Plumbing—sinks, toilets 
c. Tables c. Location—neor offices 
d. Toilets* 
e. Clothes closet 
f. Hot plates 
g. Smoll refrigerator 
h. Supply cabinet 


a 


* Not opening to staff room if lunches are to be served. 
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Meons ond 
Need equipment Design recommendations 
Toilets a. Water closets a, Location—near entry ond near activity 
b. Urinals rooms 
c. Sinks b. Grab Bars in water closets 
d. Mirrors c. One water closet in each washroom 
e. Counters for wheelchair occupont 
d. Sanitory and slip-proof floors 
e. Counter space under mirrors for hair- 
combing, make-up 
f. Separate staff toilets 
g. Sanitary wall coverings 
h. Floor drain 
i. Self-closing faucets 
First-Aid Room* a. Cot 2. Small room for emergency use 
b. Table b. Lavatory 
c. Chairs 
d. Toilet and sink 
¢. Portable screens 
f. Stretcher cot 
Utility Closets a. Slop sinks a. Location—convenient to each area of 
b. Shelves building 
c, Garbage containers b. Size—to hold sink, brooms, brushes, 
d. Broom ond mop mops, pails and working supply of 
racks cleaning materials 
e. Work pails 
Drinking Bubble-type, except Locate neor lounge and croft areas 
Fountains in dining room and outdoor areas 
Public Telephones 1-2 booths with seats Locate near entry 
General Storage Extra equipment and Use space for storage other than 
miscellaneous supplies specified 
Garbage and Garbage cans and a. Concealed and ventilated 
Refuse hand truck b. Floor drain 
c. Hose bib 
* First-Aid Room con be used for individual counseling. 
Optional Services 
Means ond 
Need equipment Design recommendations 
Portable Home a. Trays, steam carts a. Storage for equipment 
Food Service b. Car, station wagon, b. Direct access of vehicle to kitchen 
truck 
Vending Machines a. Candy and cigarettes a. Locate near lounge-dining area 
Thrift-Gift Shop a. Counters a. Locate near entry with street or lobby 
b. Tables show window 
c. Chairs 
d. Display cose 
e. Show window 
f. File 
Beouty and a. Chairs 
Barber Facilities b. Storage 
c. Sink focilities 
d. Mirrors 
SUGGESTED RECOMMENDATIONS FOR PROGRAM FOR 65-100 OCCUPANTS 
Occupancy 
Space Building area, sq ft {approx.) 
1, Lounge and Game Area 600 Multifunction space 17-60 
2. Auditorium Dining-Kitchen 
3. Library 
4, Meeting, class room 500 (Subdivide as per program) 10-50 
5. Craft Room 
6. Office for Director 130 
7. First Aid 100 
8. Staff— 
a. Staff or meeting room 150 
b. Stoff Lounge 150 
9. a. Dark Room 80 
b. Storage Room 300 
10. Public toilets 200 
2210 
11. Add 20% walls & circulations 440 
Total Buildings 2650 
12, Outdoor Recreation Areas Varies with site and climate 
13. Parking 10 cars and pickup 2500 





LOCATION 


The location of mobile homes and mobile home 
developments is usually controlled by zoning. 
Generally, zoning is based upon a land-use plan 
for the community, backed up by sound planning 
principles. However, the basis for mobile home 
zoning is frequently underlain by emotional con- 
siderations, rather than land-use planning. 
Mobile homes, and mobile home developments 
in particular, have the reputation of being visually 
unattractive and of attracting lower-income hous- 
ing and people. Communities tend to look at mo- 
bile homes as affecting property values and as 
tax liabilities. For these major reasons, mobile 
homes are often relegated to parts of the commu- 
nity which are undesirable for other uses or rural 


This section is from Guidelines for Improving the Mo- 
bile Home Living Environment, Office of Policy Develop- 
ment and Research, HUD, Washington, D.C., 1978. 
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out-of-the-way and out-of-sight places. Most of 
these areas have neither utilities nor community 
facilities but are selected to be developed as 
high-density living environments. 

Mobile home developments are rarely allowed 
or encouraged in areas well suited for residential 
development. The normally accepted planning 
principles for residential land-use planning are 
to locate residential uses: 


« in areas of compatible land use and surround- 
ing environments; 

« in areas with adequate utility and road sup- 
port systems; 

« in areas with reasonable convenience to com- 
munity facilities; 

« in areas of similar density such as a mobile 
home density of 4 to 7 dwelling units per 
acre, much like townhouses and low density 
apartments; and 

» in areas of logical extension or infilling of 
the existing urban growth pattern. 
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These principles are often ignored with regard 
to mobile home zoning. 


LAYOUT 


The layout of a mobile home subdivision is nor- 
mally a gridlike arrangement of parallel roads 
about 200 feet apart linked together by other 
local or collector roads. This arrangement is used 
because most development costs are determined 
by the amount of road frontage required for each 
lot. Lining the mobile homes up perpendicular to 
the road requires the least road frontage and 
is the most economical arrangement of lots. 
Common facilities like swimming pools and 
community buildings, when provided, are usually 
centrally located within the development and are 
often located as a focal point along the entrance 
drive. Facilities are maintained by the developer 
or homeowners’ association and each resident 
is charged a monthly rate for use and mainte- 


nonce. 
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The typical subdivision lot consists of about 
4,000—4,500 square feet of land with overall di- 
mensions of 40 by 100 feet or 45 by 90 feet 
for single and 50 by 85 feet or 55 by 75 feet 
for double-wide homes. The lot fronts on a road 
built to local specifications for dedicated roads, 
but may not actually be dedicated to the munici- 
pality. The road right-of-way is usually a minimum 
of 50 feet wide and contains a 24- to 30-foot 
paved cartway. (See Fig. 1.) 


INDIVIDUAL MOBILE HOME LOT 


The mobile home lot is the land area, large or 
small, upon which the home is placed and which 
provides space for all of the belongings and activ- 
ities of its occupant. 


Required Functional Areas 


The individual mobile home lot consists of six 
component areas which reflect the basic functions 
of the mobile home site—pad, parking, entrance, 
outdoor living, utility corridor and storage. The 
arrangement of these six functional components 
of the lot is somewhat variable, but typically looks 
like Fig, 2. 













STORAGE 
BUILDING AREA 


OUTDOOR 
LIVING AREA 


PATIO 
ACRE 
CORRIDOR 
SINGLE OR @ ALTERNATE 
DOUBLE - WIDE STORAGE 
MOBILE HOME 
BUILDING 
AREA 
ENTRANCE 
PARKING 


STREET OR DRIVE 


The only component of this arrangement that 
is fixed is the utility side of the home which is 
always on the right side when facing the mobile 
home hitch, The other areas are variable, depend- 
ing primarily upon the lot size and unit orientation 
on the lot. 

Each mobile home lot is usually required, by 
ordinance, to provide the pad, parking orea, out- 
door living and storage areas. Existing standards 
vary, but typically define a minimum lot size and 
minimum yard areas, which does not give the 
flexibility of lot size required because of the 
highly variable size of homes. A minimum distance 
between homes and setbacks allows this lot size 
flexibility. 


Convenience in Relationship of Use 
Areas 


The arrangement of the six functional component 
areas of the lot should be determined by the 
floor plan of the home, the characteristics of each 
site, and the logical and convenient relationship 
of on-lot space. The sequence in which residents 
use the component areas should be reflected in 


the lot arrangement. The occupant arrives at 
home in a car, makes his way from the car to 
the door and goes in. He lives in his house and 
occasionally moves outside of his home into the 
yard area as an extension of his living space. 
Logically, the parking area should be between 
the park entrance and door. The outdoor living 
area should be adjacent to the home and near 
one of the two entrances. (See Fig. 3.) 
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Fig. 3 


Circulation—Hierarchy of Streets 

Streets within mobile home developments should 
be grouped into four functional categories: (See 
Fig. 4). 


1. courts, places, culs-de-sac, 
2. local streets, 

3. subcollectors, and 

4, collectors 
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Fig. 4 Street categories. 


Courts, places or culs-de-sac are very minor resi- 
dential streets, the primary purpose of which is 
to serve individual lots and provide access to 
local or higher forms of streets. A place may 


be a dead-end, culs-de-sac street or court with 
no through traffic and with limited on-street park- 
ing. Local streets are generally short and may 
have culs-de-sac, courts, or occasionally two or 
three branching places. Usually, no through traffic 
should exist between two streets of a higher clas- 
sification. The purpose of a local street is to con- 
nect traffic to and from dwelling units to subcollec- 
tors. 


Subcollectors provide access to local streets and 
courts, places, or culs-de-sac and conduct this 
traffic to an activity center or to a collector street. 
A subcollector may be a loop street connecting 
one collector or outside arterial street at two 
points, or conducting traffic between collector 
streets or arterial streets. 


Collectors are the principal traffic arteries within 
residential areas and carry fairly high traffic vol- 
umes. They function to conduct traffic to or be- 
tween major arterial streets outside the residential 
areas. A well-planned neighborhood maximizes 
the number of mobile homes located on either 
local streets or courts, places, and culs-de-sac 
where there is no through traffic between streets 
of higher classification. Homes having direct ac- 
cess to subcollectors and collectors are allowable, 
but should be minimized. Local streets and courts 
are safe and desirable places to live; living areas 
are dominant and traffic movement is subordi- 
nate. 

Only a single moving traffic lane is necessary 
on local streets or courts, while subcollectors and 
collectors should have two moving lanes. Frontage 
of living creas on entrance roads and collector 
streets should be minimized. 


Street alignments should be based upon sight dis- 
tance and probable roadway speeds using com- 
putation methods endorsed by the Institute of 
Traffic Engineers. Generally, a minimum practical 
curve radius in residential areas is 100 feet, with 
30 feet acceptable on minor streets. Street align- 
ment at intersections is especially critical. The 
preferred angle of street intersections is 90 de- 
grees; for safety purposes, streets should never 
intersect at angles less than 80 degrees. When 
two streets intersect the same street, they should 
either form a through intersection or be offset 
by at least 100 feet, 


Street gradients affect the visual character, safety 
and accessibility of the mobile home develop- 
ment. Generally speaking, grades between 2 and 
7 percent are the most desirable; and a minimum 
of 0.5 percent is necessary on all curbed streets 
to prevent pooling of water. If gradients must 
be less than the minimum in very flat areas, spe- 
cial subgrade compaction and street construction 
controls are necessary. Streets of less than 2 per- 
cent grade are visually perceived as flat. Moder- 
ate slopes of 2 to 7 percent usually result in a 
more interesting street-scape and encourage more 
imagination in the siting of homes. 

Streets should generally not exceed 12 percent 
grade, but on minor streets grades of up to 15 
percent are acceptable. Where steep road gra- 
dients are unavoidable, care must still be taken 
to flatten grades at intersection areas; gradients 
within 100 feet of intersections should not exceed 
10 percent, with 4 to 6 percent preferable in 
snow or ice areas for a distance of 50 feet. 


Circulation layout determines the accessibility of 
the mobile home site within each development. 
In properly designed residential neighborhoods 


without through traffic, travel distances from resi- 
dences to collector streets are short, actual traffic 
speeds are low, lane capacity is not a controlling 
design factor, and inconvenience or short delay 
is a minor consideration, 

In conventional single-family residential neigh- 
borhoods, traffic speed should be slow: approxi- 
mately 25 miles per hour. In mobile home areas 
where density is higher, speed should not exceed 
15 miles per hour. Momentary delays to allow 
other traffic to pass around parked cars is accept- 
able and it is customary to drive slowly to avoid 
children and pets. 


Pavement widths should be determined by consid- 
ering probable peok-traffic volume, parking 
needs, and limitations imposed by sight distance, 
climate, terrain and maintenance requirements. 
It is senseless for streets to be wider than abso- 
lutely necessary; excessive widths only increase 
development costs which are passed on to the 
lot renter or owner. Also, from an ecological point 
of view, avoiding excessively wide streets means 
less impervious surface which results in less storm 
water runoff. The special problem of delivering 
mobile homes to lots is not a major consideration 
in determining street widths, Spacing between 
the mobile homes and the grades from street to 
lot are of much greater concern. Movement of 
mobile homes from their original placement on 
a lot is uncommon, When homes are to be moved 
through narrow streets, notice may be given to 
remove parked cars from the street. 

Where streets also serve os pedestrian walks, 
they should be built with o cartway 2 feet wider 
than otherwise required. All entrance streets and 
other collector streets with guest parking should 
be 28 to 30 feet wide; this provides for two 
moving lanes and a parking lane on one side. 
Collector streets without parking should be 24 
to 26 feet wide. Minor streets with parking on 
one side should be 26 feet wide; and local streets, 
courts, plazas and culs-de-sac with no parking 
should be 20 feet wide. A 20-foot wide pavement 
is the minimum width which generally offers year- 
round utility and convenience where snow and 
ice control is necessary. 

One-way streets may be allowed at 11-foot 
widths in the following situations: (1) adequate 
off-street parking is assured; (2) the climate is 
mild, and snow and ice control problems connot 
be foreseen; (3) total loop length will not exceed 
about 500 feet; (4) no more than about 25 dwell- 
ing units are served; (5) adequate longitudinal 
sight distances can be provided; and (6) vehicle 
speeds may be reasonably expected in the 10- 
to 15-mile-per-hour range. A 16-foot-wide pave- 
ment may be a practical loop street alternative 
in difficult terrain where cross-pavement ground 
slopes are severe, where vehicle speeds will not 
exceed 10 miles per hour, and where other above- 
outlined considerations can be met. Under the 
various conditions outlined, the 16-foot-wide 
pavement can be functionally effective, but will 
result in a higher level of resident inconvenience 
than a wider pavement, Sixteen feet cannot be 
considered a desirable pavement width but must 
be conceded to be acceptable under certain con- 
ditions, where necessary to avoid destruction of 
natural features, 


Street rights-of-way are o consideration unique 
to the mobile home subdivision development. 
Streets within rental parks simply aren't dedicated 
to the municipality since the entire park properly 
is owned by the park developer-operator. In order 
to achieve maximum density, a park developer 


will usually retain ownership of roads and there- 
fore does not have to meet local standards for 
roads or reserve a wide right-of-way. 

Within the mobile home subdivision, the streets 
and street rights-of-way are dedicated or retained 
in the ownership of the homeowners’ association. 

When roads ore to be dedicated, they have 
to meet the same standards applied to all roads 
within residential areas. This generally means that 
a 50-foot right-of-way is required. The resulting 
arrangement of space, small lots and wide rights- 
of-way, is comparatively wasteful of space. 
Space is still lacking where it is most needed 
(in the outdoor living area of individual homes) 
because lot sizes are still usually small. On the 
other hand, an excess of space is provided where 
it is needed least. The distance between homes 
on opposite sides of streets is sometimes 70 to 
80 feet, a more generous spacing than is needed 
in a small lot development. 


Street rights-of-way must be adequate to provide 
required street povements, sidewalks, drainage 
facilities, and utilities as needed, when they are 
placed in the rights-of-way. Right-of-way widths 
are too frequently fixed uniformly by local ordi- 
nances, regardless of the actual space required 
to accommodate necessary improvements. Exces- 
sively wide rights-of-way waste land and result 
in avoidable maintenance costs to the municipal- 
ity; a community realizes no tax revenue from 
street rights-of-way. This land would be better 
devoted to individual building sites rather than 
public right-of-way. 


Sidewalks along the road edge in suburban resi- 
dential areas are being provided less frequently 
than in the past, and the amount of pedestrian 
use varies. Placement of sidewalks immediately 
adjacent to the road isn't really a safe location 
unless curbs are provided. More elaborate devel- 
opments have interior pedestrian paths linking 
logical origins and destinations such as clusters 
of individual homes to community facilities or to 
convenience commercial areas. Paths or sidewalks 
other than these are not necessary in low-traffic- 
movement areas. 


Drainage facilities may include either grassed 
swales or curb gutters and subsurface storm drain- 
age structures. Where roadside drainage swales 
are used, they normally require a right-of-way 
at least 10 feet wider than the pavement width. 
Thus if a 28-foot pavement is used and swales 
are located on both sides, a total right-of-way 
of 48 feet would be required. If streets are curbed, 
there may be no justifiable reason for right-of- 
way widths to be much wider than roadway pave- 
ments, 


Dead-end streets must be provided with turn- 
around areas. Turn-arounds in most conventional 
single family subdivisions are cul-de-sac streets 
with a 75- to 80-foot-diameter paved area. It 
is fairly common in mobile home parks to eliminate 
the turning circle for streets with fewer than 
twenty-five homes, substituting a “T" or “Y" turn- 
cround i ted into a parking lot cluster. 
“T" and "Y" turn-arounds should utilize an 18- 
foot minimum radius on all turns. The residentiol 
dead-end turn-oround is basically for automobile 
use, but larger vehicles must sometimes be accom- 
modated. Residential streets will also be used, 
in decreasing order of frequency, by refuse collec- 
tors, delivery trucks, snowplows, moving vans ond 
fire trucks. Experience has shown that circular 
paved turning areas 75 to 80 feet in diameter 
function very well. 
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Curbs along residential streets are usually justified 
for three reasons; (1) preventing the roadway 
povement from breaking down, (2) controlling 
traffic from encroaching beyond paved surfaces, 
and (3) concentrating and channelizing storm- 
water runoff. Valid arguments have also been 
made ogainst the use of curbs, moking o clearcut 
answer difficult. Proponents of curbless streets 
regard curbs as both a needless expense and 
an ecologically unsound practice which disrupts 
natural surface drainage and requires expensive 
storm drainage facilities. Such facilities frequently 
concentrate storm water and produce water ve- 
locities which necessitate the collection of water 
in pipes and storm water systems. These condi- 
tions tend to minimize the amount of water infil- 
trating the ground and can cause o considerable 
amount of fast-moving water to leave the site 
and cause off-site flooding and erosion. Swales, 
an alternative to curbs, can collect water where 
velocity is slowed and allow it to be absorbed 
into the ground. Proponents of curbless streets 
also question the reliability of curbs as a safety 
measure, citing how easy it is for a vehicle to 
strike or go over a curb and out of control. 

The decision to use curbs should largely be 
based on how effectively storm water con be 
removed from the site without causing harmful 
on- or off-site impacts. The feasibility of using 
swales should be explored as a preferred alterno- 
tive over the use of curbs during the early planning 
phase. If curbs are used, the rolled curb may 
be more desirable due to the numerous crossovers 
required for frequent on-lot parking oreos, yet 
its effectiveness in controlling traffic may be less. 
If curbs are not used, pavements can be prevented 
from unraveling by using a thickened-edge pave- 
ment, extending the base course beyond the pav- 
ing surface by 6 to 8 inches, or using onchored 
steel edging flush with the pavement surface. 


COMMUNITY FACILITIES* 


The need for community facilities is related to 
the density of the development. Community facili- 
ties are especially important in small lot develop- 
ments where private outdoor space is limited; they 
are somewhat less critical where lots are large 
enough to allow many activities in individual 
yards. At higher densities, community open space 
can compensate for small private exterior living 
space. 

Regulations for community facilities and open 
space systems typically require that at least 8 
percent of the gross site area be devoted to recre- 
ational facilities and that a community building, 
storm shelter, laundry and drying facilities, toilets, 
and a management office be provided. Depend- 
ing on the size of the development, however, 
all of these facilities may not be desirable or 
necessary. 

Tot lots and areas for children to play away 
from the mobile homes are especially necessary 
to minimize disturbance of the individual resi- 
dents’ outdoor living areas. In developments 
where lots are greater than 10,000 square feet, 
there is less dependence upon community space; 
but playground and park areas for large-scale 
activities are desirable as in any residential area, 

Community areas should have a parklike at- 
mosphere compatible with residential living envi- 
ronments. Community buildings and structures 
should also be designed in a manner compatible 


* SOURCE; Guidelines for Improving the Mobile 
Home Living Environment, Office of Policy Development 
and Reseorch, HUD, Washington, D.C., 1978. 


131 


Residential 


MOBILE HOMES AND PARKS 


132 


with o residential living environment rather than 
a commercial development. 

Public outdoor open space commonly consists 
of two types: “'structured’’ and ‘‘unstructured” 
facilities. Structured facilities include formal play- 
grounds, golf courses, shuffleboard courts, tennis 
courts, swimming pools, and related facilities. 
Structured facilities are normally developed in a 
complex with a community building. Equally im- 
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portant are the unstructured public open spaces 
which con be as simple as open grass areas for 
spontaneous team games and other activities. The 
type of community facilities necessary for any 
mobile home development is determined by the 
occupants to be served. A family-oriented devel- 
opment may require more extensive outdoor open 
space for active recreation, whereas a retirement 
community may require less space but o greater 


variation of activity areas. Community facilities 
commonly include such things as swimming pools, 
community buildings, vehicle storage areas, pe- 
destrian paths, tot lots, and court games. 


Community Building 


A community facility which is common to most 
new mobile home parks is the community building. 
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Fig. 5 Mobile home park sketch plans. 


It contains more than one activity and serves more 
than one function, Uses commonly built into a 
community building include: laundry facilities, 
meeting rooms, recreation rooms and, in the case 
of family-oriented parks, day-care centers. The 
building is normally constructed as part of a com- 
plex including structured outdoor recreation facili- 
ties, such as swimming pools and limited off-street 
parking. Community buildings should be designed 
with a residential character harmonious with the 
mobile home development. When constructed and 
managed properly, the community building can 
be a major asset to the mobile home environment. 
The key word becomes “management,”’ for after 
the mobile home development is established and 
the community building is constructed, it is the 
responsibility of the homeowners’ association in 
subdivisions, and the operator in parks, to main- 
tain the structure and operate the activity pro- 
grams, 

A secondary, but very important, function of 
the community building is that of storm shelter 
for mobile home residents. In areas of the country 
where dangerous storms might occur, a structur- 
ally adequate community building of ample ca- 
pacity must be provided for the residents’ safety. 

The Mobile Home Manufacturers Association 
recommends that approximately 10 to 15 square 
feet of floor area per mobile home unit should 
be provided, 


Common Vehicular Storage Area 


Much of the clutter and disarray in mobile home 
parks is due to the lack of a defined storage 
area for seldom-used vehicles or recreational vehi- 
cles. Provisions for storage of these vehicles 
should be included in the mobile home develop- 
ment, especially where lots are small. In many 
mobile home parks, residents have more leisure 
time than their conventional housing counterparts; 
recreational equipment, snowmobiles, boats, and 
travel trailers are sometimes abundant. Recrea- 
tional vehicles generally take up too much space 
to be stored on each individual home site. Com- 
mon areas accessible to all residents of the devel- 
opment are necessary to store such vehicles or 
equipment. The storage area should be separated 
from the living areas of the site and should be 
@ gravel or hard surface area enclosed by a secu- 


rity fence and adequately screened from sight. 
At least one storage space should be provided 
for every 19 mobile homes. 


Swimming Pools 


Swimming pools do much to enhance the image 
of a mobile home community. In fact, most high- 
quality mobile home parks include a swimming 
pool or some equivalent structured recreational 
facility. The generally isolated location of mobile 
home developments suggests that such a facility 
is desirable, especially under certain climatic con- 
ditions and for specific segments of the mobile 
home market. Swimming pools are usually located 
near a community building and other structured 
facilities, and should be designed to accommo- 
date the anticipated usership without undue 
crowding. An estimate of participation rate during 
typical summer weekends provides the basis for 
determining an appropriate pool size. This rate 
of participation varies with the expected popula- 
tion characteristics of the development. Approxi- 
mately one-quarter of the persons at the pool 
will be in the water at any one time, and the 
pool should be designed to provide 10 to 15 
square feet of water surface for each wader and 
30 square feet for each swimmer, Deck area equal 
to or larger than the pool surface area should 
be provided. Most participants also desire a 
large, fenced-in turf area of equal size for sun- 
bathing. 

A general rule of thumb for estimating required 
pool area is to provide 3 square feet of pool 
surface for each mobile home lot. (This standard 
assumes 2 potential participants per home, 20 
percent participation rate, 25 percent of actual 
participants in pool at any one time, and 30 
square feet of surface per swimmer.) 


Tot Lots and Playgrounds 


Tot lots are small playgrounds consisting of sev- 
eral pieces of play apparatus, swings, or climbing 
equipment provided especially for use by young 
children. They should be located close to the 
homes which they serve or within the community 
recreation area where they can be easily observed 
and supervised. Ideally, a small tot lot could be 
established for each grouping of homesites so 
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that children could use them without crossing col- 
lector streets in the development. Tot lots also 
work well when located adjacent to adult recrea- 
tion areas so that children may be observed by 
adults using other facilities. 

Playgrounds are somewhat larger in scale than 
tot lots and are normally oriented to elementary- 
school-age children, They should have safe appa- 
ratus which provide opportunities for children to 
use a variety of motor skills. Such equipment can 
include: tire or other flexible-seat swings; seesows 
with tire safety stops; climbing arches or other 
apparatus on ‘‘soft’’ surface; and splinter-free 
climbing blocks. 


Court Games 


Basketball and tennis courts are popular facilities 
for adult recreation. They can often be incorpo- 
rated into a centralized recreation clubhouse com- 
plex where they are easily accessible via streets 
and pedestrian paths. Both facilities require much 
space, serve a limited number of people at any 
one time, and can benefit from night lighting 
which increases the number of people who can 
be served. 


General Court Games 


« Provide a variety of facilities to serve various 
age groups including: 


basketball courts (hard surface}—50 users per 
half court, daily capacity 

Volleyball (in lawn area}—72 users per court, 
daily capacity 

shuffleboard (hard surface}—20 users per court, 
daily capacity 

« Lighting for night use of court areas is desirable 
and will increase daily capacity by 20 to 30 
percent. 


Tennis Courts 


« Provide a fenced, low-maintenance, all-weather 
(hard-surface) court. 

« General capacity is 20 participants per day 
per court, 

« Lighting for night use is desirable and will 
increase capacity by 40 percent. 
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STANDARD DETAILS —SEWER AND WATER 
CONNECTIONS FOR MOBILE HOMES 


A NON-FREEZING WALL HYDRANT 

8 MAIN SHUT-OFF VALVE 

c WATER CONNECTION (3/4" COPPER TUBING) 
o WATER RISER PIPE (SEE DETAILS) 

—E MOBILE HOME DRAIN OUTLET 

F SEWER CONNECTIONS (SEE DETAIL) 

6 SEWER RISER PIPE (SEE DETAIL) 


(a) 


SEWER 40' (STANDARD) 


KEY STOP (VALVE) 


WATER 30° (STANDARD) - 
WATER RISER PIPE. 
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Fig. 6 (a) Typical pipe connections to mobile homes. (b) Location of water and sewer riser pipes. 


SOURCE: Mobile Homes Manufacturers Association. 


\ OUTLINE OF 10° WIDE MOBILE HOME STAND \\ 





MAIN 


WATER 


€ 20'WIDE MOBILE HOME STAND 
€ 24' WIDE MOBILE HOME STAND 


Residential 


MOBILE HOMES AND PARKS 


OFFICE, MOBILE HOME PARK 


NOTE SIZE AND FACILITIES SHOWN FOR THIS OFFICE BUILDING IS BASED ON 
HYPOTHETICAL CONDITIONS AND IS NOT MEANT TO BE AN ILLUS-~ 
TRATION OF A MODEL OFFICE FOR ANY PARK. 


ANY GIVEN PARK HAS CONDITIONS WHICH DICTATE WHAT AN OFFICE 
BUILDING SHOULD HAVE TO FUNCTION PROPERLY, THE FOLLOWING 
CONDITIONS SHOULD BE CONSIDERED-— 

| PARK ADMINISTRATION AREA 


2 WAITING AREA 


3 PUBLIC AREA 

4 PARK INFORMATION CENTER 
5 PUBLIC PHONES 

6 PARTS 6 SALES SERVICE 

7 STORAGE 





6 ELECTRICAL & MECHANICAL RC 
OTHER THAN SIZE OF BUILDING, TYPE OF CONSTRUCTION AND AREA LOCATION, 





| T SOME OF THE FACTORS WHICH DICTATE SIZE OF AREA REQUIRED ARE: REQUIREMENTS OF 
‘ae are SSehang meotecriont o” suvenraton ron ne rane Uviuticy Ash wettas NEXT 
| MENT. , ETC. BELOW LATION, SPACE & WATER HEATING, ELECTRIC PANELS, ETC, FOR THE BUILDING ITSELF 

| 4 ADDITIONAL AREA REQUIREMENTS MAY BE: CENTRAL LIGHTING CONTROL STATION ANO 
1 UBLIC AR CENTRAL TV. ANTENNA RELAY STATION, 


NOTE: ALL ABOVE INFORMATION MUST BE DETERMINED LOCALLY BY THE 
PROSPECTIVE PARK OWNER. THERE ARE NO NATIONAL AVERAGES OR A 
“TYPICAL” OFFICE BUILDING TO FIT ALL CONDITIONS. 


/ 


a Fig. 7 Park office building. (George Muramoto, Architect) 


COUNTER 
\. FILE CABINETS @ STORAGE eeLo¥ PUBLIC 
STORAGE ” — = — SPACE 








beat & 
10' WIDE UNIT 
NO SCALE 
nw WORK COUNTER ne 
_—, __ poese] ——— th 
HTR | 
ae a 
EN Se — J BULLETIN 
» me OuUNTE! J 
) a, a OS 
STORAGE sToRAe — 
‘ PUBLIC SPACE 
O 


PHONES 






fo] eo 


“eRe eras 
ne 





=<) t | U bec} 
20' WIDE UNIT ry pe Pl 
NO SCALE eH oe 
Too 


Fig. 8 Park office mobile units. (George Muramoto, Architect) 
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LAUNDRY, MOBILE HOME PARK 


CHECK OWN PARK DEMANDS BY LOCAL INVESTIGATIONS OF: 
1. AVAILABLE COMMUNITY FACILITIES NEARBY. 
2. NUMBER OF COACHES WITH OWN LAUNDRY FACILITIES. 


(THE NUMBER OF UNITS MANUFACTURED WITH LAUNDRY INTERIOR ROOM FINISHES 
FACILITIES IS GROWING EACH YEAR.) henauea 000 
3 SEASONAL AND WEATHER CONDITIONS TO ESTABLISH RATIO FLOOR CONCRETE# CERAMIC TILE OR TERRAZZO 
or WASHERS To DRYERS AN AND TENANT PREFERENCES FOR EITHER BASE COVED CONC.* COVED CERAMIC TILE,FACING TILE OR TERRAZZO 
DEMAND FOR ADDITIONAL UAunony SERVICES OR SPACE SUCH AS wee on trox ee eee eee ee 
IRONING, HANDLING, PACKAGING ETC. AYED (ON 
5. COMPARE COSTS AND/OR NEEO FOR COMMERCIAL~ TYPE EXTRACTORS ‘ 
& ORYERS. CEILING CEM.PLASTER MINERAL ACOUSTICAL TLE 
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Fig. 9 Typical minimum laundry building facilities for a mobile home park of about 100 spaces. (George 
Muramoto, Architect) 















/ / NOTE 
%~ VARIOUS WIOTH @ LENGTH UNITS 


IN STANDARD MODELS OR CUSTOM 
BUILT TO OWN FLOOR PLANS ARE 
AVAILABLE FROM SOME MOBILE 
HOME MANUFACTURER 


s 
COIN OPERATED DRY CLEANING UNITS 
ARE ALSO AVAILABLE. 








Fig. 10 Typical mobile laundry units. (George Muromoto, Architect) 
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MOBILE HOME PARK 


STREET STREET 





STREET Rs) STREET STREET 
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Fig. 11 Typical plot plans for individual lots. (H. Behrend and D. Ghorbani) 
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DOUGLAS RUTH, DONALD WESTPHAL,LARRY WHITLOCK . 
THE STAFF OF LAND DEVELOPMENT DIVISION REFINED THESE 
COORDINATED THE PROGRAM. 





Fig. 12 (cont.) Mobile home park modules. 
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1. INTRODUCTION 
A Youth Hostel Described 


A youth hostel provides for young people on their 
travels what a hotel provides for adults: a place 
to sleep, wash, and eat. But whereas a hotel 
segregates people—in private rooms and at pri- 
vate tables—o youth hostel brings them together; 
it is a meeting place at which young people of 
different nationalities, social backgrounds and 
opinions can meet and come to know each other. 

The simplest youth hostel, in a country district 
frequented by walkers or climbers, will provide 
only the basic requirements of dormitories, wash- 
rooms, sanitary installation, and a kitchen in 
which travellers can prepare their own meals. On 
the other hand, a large modern youth hostel, in 
a city or main tourist center, will offer comfortable 
bedrooms with four to eight beds, hot shower 
baths, recreation rooms, a restaurant or cafeteria, 
and other facilities. (See Fig. 1.) 

Each youth hostel is in the charge of adult 
houseparents or ‘wardens’ (generally a married 
couple) who have an educational as well as an 
administrative function; their task is to weld the 
group of young strangers under their roof into 
a friendly and happy community for the brief 
period of two or three days. The charge for ac- 
commodation is kept to the minimum consistent 


SOURCE: The Design, Construction and Equipment 
of Youth Hostels, International Youth Hostel Federation, 
Welwyn Garden City, England, 1975. 
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with adequate standards. For this reason simplic- 
ity is the rule—there are no servants, and visitors 
normally take a share of the domestic duties in 
the hostel; beds are equipped only with mattress 
and blankets, each visitor bringing his own sheet 
sleeping bag in place of sheets; furnishing is sim- 
ple though it may be in good taste. 

‘Youth’ is a word which cannot be rigidly de- 
fined, and there are few countries in which o 
strict age limit is applied. Preference is generally 
given, however, to visitors aged under 25, while 
10 years is considered the minimum age for inter- 
national usage of hostels. 

In order to exercise some control over the use 
of hostels, admission is restricted to holders of 
a membership card, but a card can be obtained 
for a very modest charge (graded according to 
age) and no discrimination is shown against any 
applicant on grounds of religion, politics, race, 
colour, etc. Membership cards issued in any coun- 
try within the International Youth Hostel Federa- 
tion are accepted at youth hostels in every other 
country. 

Consequently, hostels should have a certain uni- 
formity, so that, in whatever part of the world 
it may be, the youth hostel will provide accommo- 
dation acceptable to all visitors. Thus for instance, 
in Japan, western style beds and chairs are to 
be found alongside the traditional pillows, cush- 
ions, and beds placed directly on the floor. At 
the same time, it is important that each country 
preserve its individual customs and national char- 
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Fig. 


Diegram showing the relationship between the elements of a modern youth hostel. 


acteristics, as these are often the very things 
which attract visitors. The youth hostel must never 
be a form of standardized barracks which could 
be produced in any country and be repeated 
throughout the world. The converse in fact should 
be the criteria: no two hostels even in the same 
country should be identical, in order that each 
hostel visited will be a new experience. Within 
this principle, the practical arrangements of 
spaces and hygiene facilities can, and should, 
conform to a common minimum standard: 


MINIMUM AND NORMAL STANDARDS 
FOR YOUTH HOSTELS 
(adopted at the 28th Conference of the 
International Youth Hostel Federation, 1970) 


Minimum Stondards (Obligatory) 
Every Youth Hostel must provide: 


« Supervision by a warden or other suitable adult 
person who shall be responsible for the well- 
being of the person using the hostel, 
Separate dormitories for men and women, with 
separate entrances (but family rooms may be 
offered for parents with young children). Dormi- 
tories must be equipped with beds, each with 
© mattress, a pillow, and a sufficient number 
of blankets according to the climate. 
Separate sanitary installations (toilets and 
washing facilities) in adequate numbers for men 
and women, kept in clean and hygienic condi- 
tion. 

» A members’ kitchen, equipped with cooking 
stoves, pots, pans, etc., or some simple facilities 
for cooking meals. Facilities enabling the hostel 
staff to provide meals at reasonable prices may 
also be provided. 

+» A common room, terrace, or other place (de- 
pending on the climate) in which guests can 
meet and get to know each other. 


Additional Facilities (Optional) 


Dependent upon the size and function of a youth 
hostel, other accommodation will be required 
which may include the following: 

(a) A baggage room 

(b) Living accommodation for staff 

(c) A lockable cycle store 

(d) A heated and ventilated drying room for 

the drying of wet clothing 

(e) A kitchen in which the warden and/or staff 

can prepare meals for supply to the hostel- 
lers; also food stores, and facilities for ca- 
tering stoft 

(f) A separate small room (or rooms) for lead- 

ers or instructors 

(g) A sick room (alternatively the leader's room 

can be used in the case of sickness) 
(h) A room in which hostellers can wash, dry, 
and iron clothes 

(i) Aroom in which the warden (or hostel staff) 
can launder hostel linen 

(j) Additional common rooms which can also 
be used as dining rooms and as classrooms 
for school parties 

(k) A reception office and store where the 

warden can receive and book in hostellers 

(I) Accommodation for specialist equipment as 

required depending on the location: ski 
store, boat sheds, stables, etc. 

In the early days of the youth hostel movement 
many very simple hostels were set up in whatever 
property was available, such as old cottages, 
huts, old schools, and farm buildings. This type 
of simple accommodation is still employed in 
many parts of the world, especially in those areas 
where the population is thin and there is a degree 
of isolation. 


INTRODUCTION 


This section has been prepared to assist in the 
designing of a new hostel or in the conversion 
of an existing building into a hostel. 

Each type of room necessary in ao hostel is 
described and all the various features relative 
to each room are indicated, 

The information in this section is based on 
the physical standards tor hostels adopted 
by the American Youth Hostels in 1962 and on 
the national building code of National Board 
of Fire Underwriters. 

All the computations are approximate and 
they must be modified to suit actual conditions. 
All local or state building codes which are 
more stringent than the information in this 
section will take precedence. 

Figure 2 illustrates the relationship that 
should exist among rooms, Entrance through 
the foyer into the common room; then, access 
to the boys’ and girls’ bunk rooms, preferably 
through a hall. The toilets should be located 
directly off the bunk rooms. but it is also 
desirable to have access to them trom the hall, 
80 that the bunk room does not become a pas- 
sageway. 





Fig. 2 Flow diagram. 


The common room and dining room may be 
combined in small hostels and provides a big, 
flexible space for recreation, The kitchen, 
located off the dining room, should be large 
enough to handle group cooking activities, If 
possible, the kitchen should have direct out- 
side access for esse of food and garbage trans- 
port. 


A Trail Hostei Design Manual, American 
Youth Hostels, Inc, New York, N.Y 


COMMON ROOM 
Room Area 


A minimum of 15 sq ft per person is required. 
For combination dining and common room, 
22 sq ft per person should be allowed. (See 
Table 1 and Fig. 3.) 





TABLE 1. Room area chart” 
Common Dining and 
Number room, min. | common room, 
of people sq ft min. sq ft 
10 150 220 
15 225 330 
20 300 440 
25 375 650 
30 450 660 
35 525 770 
40 600 880 





“These are minimum room sizes. More space is always 
desirable 





Room Area 


A minimum of 12 sq ft per person for dining 
room is required. For a combination dining 
and recreation room, minimum of 20 sq ft per 
person should be allowed. (See Table 2.) 


TABLE 2 Dining room (only) room 





area chart® 

Number Area needed, Window area, 

of people min, sq ft min, sq ft 

8 100 8 

10 120 10 
12 144 12 
16 192 16 
20 240 20 
24 288 23 
28 336 27 
30 360 29 





*These are minimum room sizes. More space is always 
desirable. 
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Fig. 4 Typical dining area for 16 people. 


KITCHEN 


* Add units together to form larger kitchens 


ir 


1 2 1234 


* Should have door to outside handy for 
garbage or food deliveries 

* Should try to line up sinks for economical 
plumbing 

* Should have window or electrical fan tor 
range ventilation 


TABLE 3 Schedule of Kitchen Fixtures 














(Minimum) 
Number of Range Retrig., 
people Sinks  bumers 9 cu Ovens 
10 1 3 1 1 
15 2 3 1 1 
20 2 4 2 1 
25 2 5 2 2 
30 3 6 2 2 
35 3 7 3 2 
40 3 8 3 2 
BUNK ROOMS 
TABLE 4 Room Area Chart 
Min, area = Min. window 
Number of Number of needed, area desired, 
double bunks people sa ft sq ft 
2 4 120 15 
4 8 240 30 
8 12 360 45 
8 16 480 60 
10 20 600 76 
12 24 720 90 
14 28 840 105 
16 32 960 120 





Must include extra space for blanket and mattress storage 
in closet 
Minimum ceiling height is to be 8 ft. 
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OUTSIDE TOILETS 


COOKING => 
% RANGE ¢ OVEN D TABLE 5 Schedule of Minimum Toilet 
Sq ]Foor sromace & ™ Requirements 









REFRIGERATOR rN SERVING Boys’ toilet 
\ No. of 
S Food PREPARATION’ persons = W.C Urinals Sinks Showers 


Sink 








4 1 0 1 1 
Work SURFACE 8 1 0 1 1 
Fig. 5 Food traffic pattern. 10 1 | 2 1 
12 1 1 2 2 
16 2 1 2 2 
20 2 1 3 2 
24 2 1 3 3 
28 2 1 3 3 
30 2 2 4 4 
Girls’ toilet 
4 1 1 1 
nauce| tt o 2 > 2 
oven | ++ 12 2 2 2 
16 2 2 2 
20 3 3 3 
24 3 3 3 
28 3 3 3 
30 4 4 4 





Din ING a. 


Fig. 6 Typical unit layout (feeds about 15 people). Fig. 7 Typical kitchen (feeds about 30 people). 
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A TYPICAL UNIT 
Fig. 8 Minimum area per double bunk, 60 sq ft. 





Fig. 10 Typical toilet layout. Note back-to-back 
placement of plumbing fixtures for economy; com- 
mon plumbing wall for ease of plumbing occess; 


err ors, CFF" Cer washroom area separate from toilet area for better 
usage; water closets in separate compartment for 
“ : | i Hl + = privacy; screen at entrance door to shield interior. 
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Fig. 9 A typical bunk room is o combination of many units. 
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HOUSEPARENTS’ APARTMENT 


* Houseparents’ apartment should be lo- 
cated next to and connected with the hostel 
common room for control. 

* A small office is 8 good connection to 
the hostel! from the apartment. It should over- 
look the hostel entrance, if possible. 

* A separate outside entrance should be 
provided 


TABLE & Minimum Room Size Schedule 


Area, 

Room sq ft 
Living room 196 
Kitchen-dining .. . . 90 
Bedroom 140 
Storage ; i > ae 
Bathroom . . . ; 35 
Office : 80 
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Fig. 12 Trail hostel design 1. 
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Fig. 11 Typical apartment layout. Note: This is an average- 
size apartment. More space and room is always desirable. 


This is one of many possible layouts. 
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Fig. 13° Trail hostel design 2. 
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Fig. 14 Trail hostel design 3, two-story. 
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By HOWARD P. VERMILYA, AIA 


SITE PLANNING AND SUBDIVISION 
LAYOUT 


Site planning in its narrow sense involves 
the disposition of space for appropriate 
uses; the positioning of structures to pro- 
vide effective relationships (well-propor- 
tioned masses with attractive outlooks and 
good orientation); the provision of access to 
structures in an expeditious, attractive, and 
safe manner; the design of the services, 
walks, streets, parking facilities, drainage, 
and utilities; the preservation of the natural 
advantage of the site, and its enhancement 
by landscaping. 

In its larger sense, site planning involves 
consideration of the site in relation to the 
physical pattern and economic growth 
trends of the larger area of which it is a 
part. An analysis of the area should be 
made based on population growth, family 
formations, family size, housing inventory, 
income levels, schools, taxes and assess- 
ments, transportation and traffic patterns, 
and directions of growth. An analysis of 
site development costs should be made in 
terms of densities, housing types, construc- 
tion types, topography and grading, and 
local requirements with regard to zoning, 
subdivision regulations, and utility services. 
This analysis may be made as a basis for 
site selection or as a basis for determining 
the most appropriate use of a particular 
site. For large sites involving several types 
of housing, commercial or industrial uses, 
schools, and churches, more extensive anal- 
yses may be necessary. For small sites 
forming parts of neighborhoods already 
established, the analysis need not be as 
comprehensive. 

A subdivision site plan can be made for 
a complete community, involving all types 
of land use found in a typical town or vil- 
lage, or for a neighborhood, usually con- 
sidered to be a homogeneous area large 
enough to support an elementary school, or 
for a segment of a neighborhood. The 





Fig. 1. Principles of neighborhood planning 
Courtesy Urban Land Institute 


1. Size, A residential unit development should provide housing for 
that population for which one elementary school is ordinarily required, 
its actual area depending upon its population density. 


2. Boundaries. The unit should be bounded by arterial streets 
sufficiently wide to facilitate traffic by-passing the neighborhood instead 
of passing through it 


3. Open Spaces. Small park and recreation space, planned to meet 
the needs of the particular neighborhood should be provided. 


4. Institution Sites. Sites for the school and other institutions having 
service spheres coinciding with the limits of the unit should be suitably 
grouped about a central point or common, and combined with the 
neighborhood recreation area, usually. 


5. Local Shopping Center. If warranted by the population to be 
served the local convenience shopping facility should be located at the 
edge preferably at an arterial traffic junction and adjacent to similar 
commercial districts, if any, of adjoining neighborhoods. 

6. Internal Street System. The unit should be provided with a 
special street system, each highway being proportioned to its probable 
traffic load, and the street net as a whole being designed to facilitate 
circulation within the unit with good access to main arteries, and to 
discourage its use by through traffic. 


Sites are provided for parks, 
playing fields and recreational 
areas. 

Church sites are provided in con- 
venient locations, 

There is a central shopping area, 
with off-street parking. 

Two school sites are provided, 
reasonably accessible from all 
parts of the neighborhood. The 
Catholic school is off-centre be- 
cause it also serves adjacent 
neighborhoods. 

“Through” arterial highways, of 
adequate width, are separated 
from local service roads by lim- 
ited access planted strips. Thus 
both “local” and “through” traf- 
fic are safeguarded. There are 
feeder roads for bus routes. Lo- 
eal residential streets are de- 
signed in such a way as to dis- 
courage “through” driving, yet 
remain adequate for local pur- 
poses. 

At the corners of the area, there 
are intersections designed to 
keep “through" traffic moving. 
One-family housing is created in 
an aesthetic as well as a func- 
tional setting. Set-backs are ar- 
ranged to allow for a “rhythmic 
variation”. A buffer strip sepa- 
rates housing from an adjacent 
industrial zone. 

There are also apartments and 
row housing in a variety of types. 
A neighborhood “focus” of larger 
buildings and open space is in- 
cluded as an essential ingredient 
of a well-designed residential 
area, 


principles of neighborhood planning are 
illustrated in Fig. 1; an example of a well- 
planned neighborhood is shown in Fig. 2. 


Housing types 


It is no longer considered good practice 
to limit housing within a subdivision to one 
type and price range. For sites of fewer 
than 100 houses the range of types should 
be restricted but the range in price should 
permit some variation, the degree of dif- 
ference being reduced as the size of the 
site diminishes. For larger sites not only 
may the types of single-family houses be 
varied, but rental housing of either high- 
rise or garden types may be included 
where zoning permits. Apartments and 
town houses (row houses in small groups) 
often provide a very satisfactory transition 
between the commercial (shopping) areas 
and the less dense residential areas. 

Single-family housing: Lot sizes for the 
single-family detached house are wider now 
than they were 30 years ago; 60 ft is con- 
sidered the minimum width and 70 to 80 ft 
is more usual. This has come about because 
of the popularity of the one-story house 
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Fig. 2. Example of well-planned neighborhood 
Courtesy Urban Land Institute 


with large glass creas and provisions for 
outdoor living with a reasonable degree of 
privacy. Devices such as patios and courts 
and fenced-in areas are used to provide 
privacy when lot sizes are small. An ex- 
ample of a typical one-story subdivision 
house of better than average design is 
shown in Fig. 3. The split-level house is also 
popular in subdivision work because it pro- 
vides the economy of the two-story house 
but requires less stair climbing. 

Row houses or, as they are now called, 
town houses are finding many advocates 
because of their economical use of land 
and low site-development costs. When de- 
veloped with not more than 8 or 10 units 
(preferably fewer) in one group and lo- 
cated around a court, cul-de-sac, or loop 
street, the monotonous appearance usually 
associated with such housing disappears. 
Lots should be 20 to 25 ft wide; wider lots 
with side yards should be provided at the 
ends of the groups. Garages should be pro- 
vided either within the house structure itself 
or as a one-story attached structure, often 
a carport, at the front of the house. An 
example of the variety possible within this 


housing type is shown in Fig. 4; see also 
Fig. 16, 

Rental housing, for more attractive ap- 
pearance, is now built at lower densities 
and with more emphasis on open space; it 
often includes such club-like features as 
swimming pools and tennis courts. Densities 
of 15 to 25 families per acre and cover- 
ages of 15 to 25 per cent are standard in 
well-designed garden apartment develop- 
ments. Garden apartments are usually two 
stories high and should not be higher than 
three stories (Fig. 5). High-rise elevator 
apartments should restrict land coverage 
to 10 to 15 per cent. The trend in apart- 
ment design is toward larger rooms, more 
storage, and other facilities in keeping 
with those of single-fomily housing, 


Lot sizes and development costs 


The cost of raw land and the cost of 
installing streets and utilities has greatly 
increased in recent years. At the same time, 
as previously noted, lot widths have mark- 
edly increased. In order to keep the cost of 
the developed lot from rising to prohibi- 
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Fig. 3. One-story house plan 
Courtesy National Association of Home Builders 


tive levels, site planners have resorted to 
the “superblock.” This is typically a long, 
shallow block (600-800 ft by 200-250 ft) 
which reduces the number of cross streets 10 
and eliminates the need for utilities in ST: PEGOR 
them. Typical lot depths are thus likely to Fig. 4. Row house scheme for irregular site 
be 1% to 2 times their width. Deep super- Yost and Taylor, Architects . 
blocks, penetrated by culs-de-sac or loop George E. Treichel, Landscape Architect 
streets, are also used. Further economies in 
development costs result from the use of a 
functional street system, as described later 
on, which permits most of the streets to be 
built to the most economical specifications 
(see also Fig. 15 and the discussion of the 
cluster plan). 

Basic data for estimating lot costs are 
given in Tables 1 and 2. 
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Streets s. 


Conformance with the master street plan 
for the city is usually a requisite for any 
subdivision plan. As a rule, however, this 
requirement applies only to major streets. 
It is @ factor which should be given con- 
sideration in the initial analysis of the site 
since it is undesirable to have major streets 





traverse a residential area. At the bound- 
aries, however, major streets may be on 
asset if they provide good access to other 
areas in the community. 

Fire protection should be considered in 
determining the street pattern. Some of 
the problems to consider are hydrant loca- 
tion, culs-de-sac turn-arounds, access to 


20-4" 


buildings in multifamily projects and com- 
mercial areas, radius of curvature of curbs 
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at intersections, and similar problems. ~ 2F0 sro" see > 
Streets are necessary evils in a neighbor- FIRST FLOOR» ___ust » 

hood or smaller subdivision; they are in- ONE-BEDROOM UNIT THREE-BEDROOM UNIT TWO-BEDROOM UNIT 

tended primarily to provide access to and Tote! Floor Area 753 Sq Ft. Total Floor Areo 1036 Sq Ft. Totol Floor Areo 896 Sq Ft 

circulation within the area. Streets serving Fig. 5. Two-story garden apartment plan 

other purposes (arterial streets) should Courtesy Federal Housing Administration 





Table 1. Lot sizes and dwelling densities 
From Community Builders Handbook, Urban Land Institute. 


Lot Dimensions 


Per Dwelling Unit Net Density* 








Dwelling Unit Type in Feet Dwelling Units/Acre 
Single Family 

Detached houses 100 x 200 2.0 
80 x 160 3.5 
70 x 140 3.3 
60 x 125 4.3 
50 x 100 6.5 

Semi-Detached houses 30 x 125 8.7 
26 x 125 10.0 

Row houses, two-story 20 x 100 16.3 
16 x 100 20.4 

Garden Apartments, two-story 15 - 25 

Garden Apartments, three-story ; 25 - 35 

Apartments, multiple story to 12 stories 50 - 85 


* Net density represents the number of dwelling units per acre of land within 
the site, after deducting 25 per cent of the site for allocation to streets, park and 
recreation areas. 

Gross density is computed on the basis of net land area plus area devoted to 
streets and other nonresidential uses and one-half of bounding streets and one- 
quarter of bounding street intersections. 


Table 2. 


Dwelling Unit Type 


Lot areas and dwelling densities 


Assumed Average 
Sq. Ft. of Lot per D.U 


D.U.'s per Net Acre 


Single-family 1 40,000 
" “= 2 20,000 
re 3 12,500 
ys ni 4 10,000 
Two-family 6 6,000 
Row house 15 2,600 
Garden apartment* 25 1,600 
Multi-story apartments” 50 800 


* The more intensive the use of land, the greater need there is for 
recreation space, wider streets and sidewalks, shorter blocks and off- 
street parking. In multi-family development careful consideration must be 
given to land coverage and open space needs. High density, multi-family 
intrusions into single family residential development must be avoided. 
Apartment buildings must ys spaced and located within the project so 
as to provide transition between residential land uses. The developer 
of multi-family areas has a responsibility in making such sections of his 


city fitting, appropriate and serviceable to his community. 


bound rather than penetrate the area. The 
street pattern within the area should be 
designed to discourage through traffic. The 
widths of the Interior streets should be 
consistent with their function and the den- 
sity of housing they serve and should be no 
greater than necessary, in the Interest of 
safety and economy of installation and 
maintenance. Subdivision street types are 
illustrated in Fig, 7. Collector streets, those 
carrying traffic from minor streets to arte- 
rial streets should have a paved width of 
36 ft, consisting of two moving lanes and 
two parking lanes. Minor streets, depending 
on the off-street parking provisions and the 
density of the area they serve, should be 
26 ft wide for single-family detached 
houses and 32 ft wide for row houses and 
apartments. Short access streets, such as 
culs-de-sac or loop streets, may have mini- 


mum paved widths of 20 ft. Culs-de-soc 
should terminate in a turning circle not 
less than 80 ft in diameter between curbs. 
Rights-of-way should be 60 ft wide for 
collector streets, 50 ft for minor streets, and 
40 ft for culs-de-sac and minor access 
streets. A cul-de-sac should not be in excess 
of 500 ft in length (see Fig. 8 and Table 
3). 

The use of the “T” intersection of minor 
streets and of minor with collector streets, 
with at least a 125-ft separation between 
opposing intersections, offers a device to 
reduce through traffic within o subdivision 
area and improve the safety conditions 
(Fig. 9). Slight jogs In the alignment of 
streets are not desirable. 

Where the subdivision borders on arte- 
rial highways or streets bearing heavy traf- 
fic, houses should not be entered directly 
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from such streets, Instead, the lots should 
be backed up to the highway and heavy 
planting should be provided along the 
rear-lot lines, Or a local access road should 
be provided parallel to the highway and 
screened from it by planting (Fig. 10). 
Either method serves to reduce the number 
of street intersections with main traffic ways 
to a minimum and to keep driveways off 
the main highway. 


Sidewalks 


The design of sidewalks is often gov- 
erned by local regulations. Sometimes they 
may be omitted in low-density areas of 
single-family detached homes. Some juris- 
dictions permit installation on one side of 
the street only, others require sidewalks 
within certain distances of schools, usually 
inside the zones beyond which school 
busses operate. Higher-density areas (more 
than 5 families per acre) and streets car- 
rying other than local traffic usually require 
sidewalks on both sides of the street. 

Four feet is the customary design width 
for sidewalks. When combined with the 
curb they may sometimes be as narrow os 
3 ft 6 in.; in commercial areas they should 
be much wider. When sidewalks are sep- 
arated from the curb by a planting strip, 
the strip should be ot least 3 ft wide to 
provide for snow removal; if trees are in- 
cluded it should be at least 7 ft wide (see 
Fig. 8 and Table 3). 


Curbs 


The rolled curb is more economical than 
the straight curb and does not require cut- 
ting at driveways. It is not recommended 
however on steep grades or in hillside de- 
velopments. When used, rolled curbs should 
be molded into straight curbs at intersec- 
tions to discourage corner cutting. The sug- 
gested radius of 15 ft for curbs at right- 
angle intersections discourages speeding 
and is intended for intersections of minor 
streets. Cuts in straight curbs for driveways 
should provide for 3 to 5 ft radiuses and 
a 9 or 10-ft wide driveway. 


Lot layout 


The layout of the lots in a subdivision 
can make the difference between an attrac- 
tive and an unattractive development, also 
the difference between an economical and 
an uneconomical project. Good and poor 
lotting practices are illustrated in Fig, 11 
and methods of lotting around culs-de-sac 
are shown in Fig, 12. 


Topography 

Topography can influence the character 
of a subdivision, Hilly land, with grades 
steeper than 10 per cent, may be devel- 
oped for low-density, higher-priced homes, 
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or for multifamily projects of relatively low 
density, but it is rarely adaptable to small 
lots and lower-cost homes. Flat land, be- 
cause of the difficulty of obtaining good 
drainage for sewers and storm drains, may 
also not be suitable for low-priced homes, 
Gently sloping land without drainage pock- 
ets or swampy areas or underlying rock is 
best for low-cost development. Where pub- 
lic sewerage is not available the character 
of the soil is an important factor and may 
even determine the lot sizes, Soil seepage 
tests are usually required by health de- 
partments where septic tanks and disposal 
fields ore installed. If public water service 


Table 3. 


is not available and individual wells must 
be used, this too may affect lot sizes. Com- 
munity water and sewerage systems should 
be provided wherever possible in these 
cases; wells and septic tanks should be used 
only as a last resort. 

The nature of the topography will affect 
the street pattern. Streets should be laid 
out so as to avoid steep grades, excessive 
cut and fill, and to provide buildable sites 
with good surface drainage. In general, 
streets should follow natural drainage lines 
or ridge locotions. On side hill locations, 
they should cut across the contour lines, in 
order to avoid cut and fill operations. 


Design of local residential streets 


From Traffic Engineering Handbook of Institute of Traffic Engineers and 
Home Builders Manual for Land Development of National Association of 


Home Builders. 


A SS 
Speed: Based on maximum of 25 m.p.h. in accord with Uniform 
Vehicle Code recommendation. Recommendations will be 
reasonably satisfactory if some speeds exceed 25 m.p.h. a 

little. 





Street Width: 


Pavement Width: 


Sidewalks 


Width: 





Set-Back: 


Horizontal Alignment: 





Vertical Alignment: 





of change 








Cul-de-sac: 


Turn-arounds: 
parking 


parking 





Pavement Surface: 





load 


Single-family Units 


3 feet minimum if no trees, 
7 feet minimum with trees 


6-8 per cent maximum grade desirable 
3-4 per cent per 100 feet maximum rate 


400-500 feet maximum length 


40 feet minimum curb radius without 






50 feet minimum curb radius with 


Non-skid with strength to carry traffic 


Multi-family Units 























Same 






Same 









Steep grades can be reduced on hilly land 
by running streets diagonally across the 
contours. 

Surface drainage: Not only must the 
entire site be graded for proper drainage, 
but each individual lot and block must be 
separately and carefully considered. Ex- 
amples of proper grading for surface drain- 
age of lots and blocks are shown In Figs. 
13 and 14. 

Off-street parking: For single-family de- 
tached houses parking is usually provided 
in an attached garage or carport. The set- 
back from the street is normally sufficient 
to permit overflow parking in the driveway. 
Apartments are usually provided with park- 
ing bays or courts located reasonably neor 
the building entrances. Suggested designs 
for such parking areas are shown In Fig. 
15 (see also sections on “Apartments” and 
“Automobiles: Parking”). 

For parking areas at neighborhood shop- 
ping centers see sections on “Shopping 
Centers” and “Automobiles: Parking.” 

Recreation recs are essential and 
should represent at least 5 per cent of the 
residential area and more where the lots 
cre small (see sections on “Apartments” 
and “Recreation.”) Playgrounds for small 
children (‘tot lots’) may be quite small but 
they must be widely dispersed throughout 
the site. Playgrounds for older children are 
best provided by enlarging the school site 
and its playground. This provides an ade- 
quate recreation area in one place and 
simplifies supervision and maintenance. 
Wherever possible, recreation areas should 
be maintained by the local government. 
When recreation areas provided by the 
developer are not taken over by the local 
government, they must be maintained co- 
operatively by the residents through a 
neighborhood association, as discussed 
farther on. 


SUBDIVISION REGULATIONS 


Subdivision of the land is a permanent 
change which determines the use of the 
land for at least a generation and pro- 
foundly affects the surrounding area. The 
public interest is thus directly concerned 
and local governments now generally exer- 
cize strict controls over this important func- 
tion. Most municipalities, many counties, 
and some states now have subdivision regu- 
lations. These generally require conform: 
ance with established standards of design 
and construction such as: 


Streets: location, types, rights-of-way 
widths, pavement widths ond specifica- 
tions, grades, intersections, curvatures, 
alignments, curbs, gutters, sidewalks 


Blocks: length, width, crosswalks, utility 
easements 

Lots: size, shape, minimum dimensions 
Open spaces: size, type 

Utilities: storm and sanitary sewers, cul- 
verts, bridges, water service; monuments 
Names: of area and streets; street num- 
bers 


PROTECTIVE COVENANTS 


Covenants, sometimes called deed restric- 
tions and sometimes protective covenants, 
cre usually drafted by the subdivider 
of an area to provide land use regula- 
tions for the entire area, either supple- 
menting those of the zoning ordinance or 
in lieu of it. They are, or should be, re- 
corded and made superior to the lien of 
any mortgage and are intended to preserve 


Cross-section A. 
with parallel 
collector streets 


In apartment developments. 


Cross-section 6. 


streets 
tached houses. 


Cross-section C. 


driveways, 
velopments. 


Cross-section D. warginal 


Provides two-way traffic 
parking on both sides. For 36' 
In developments of one- 
family detached houses and for minor streets 


Provides two-way traffic 
and one continuous tane of parallel parking 
on one side or parallel parking alternated 
on elther side of the street. 
In developments of one-family de- 


Provides two-way traffic 
and drainage with all parking on Individual 


For streets In country home de~ 
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the physical, economic, and esthetic quali- 
ties of the subdivision in the interests of the 
subdivider in aiding his development pro- 
gram and of the purchasers in protecting 
their Enforcement should be 
delegated to a home owners or neighbor- 
hood association. 

Protective covenants, being a contract or 


investment. 


agreement between private parties, may 
include provisions which go well beyond 
the public health, safety and welfare pro- 
visions to which zoning regulations are 
limited. These may include any or all of 
the following: 


_————— ine 


ARTERIAL STREET 


Architectural control—Usually provides 


procedure for the review of designs for . 5 = me . 
fat | uit FT 


Fig. 7. 


new construction and alterations for ap- 
proval by a designated individual archi- 
tect, or committee of the neighborhood 


Subdivision street types 


60' RIGHT OF way 


PAVEMENT 


See separate detall®. 






50" 





RIGHT OF WAY 





26" PAVEMENT 





For minor 


4" CROWN 





RIGHT OF WAY MAJOR THOROUGHFARE 






street 
Provides 





| al . oel| f= wake 
Gee 





paralleling an arterltal highway. 
two-way traffic, one lane of parallel park- 
Ing, safe access to properties and protec- 
tlon from through traffic. 








26" PAVEMENT 
6" CROWN 


Pitch 4" - 1" 
Cross-section E. Provides 
Separated two-way traffic 
with parallel parking on 
both sides. For use as 
collector streets of the 
boulevard and development 
entranceway types. 


680" RIGHT OF WAY 


is’ PAVEMENT 18" PAVEWENT 





4" CROWN Separation strip 


: a 4" CROWN sali 
Pitch 4" - 1°* See separate detall : a Pltch 4" = it 


Fig. 8, Typical street cross sections 
Courtesy Federal Housing Administration 
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Cul-de-sac 








Tey edit ta ctel) 
16 Collision Points 











Mite rata att it 


Only 3 Collision Points 





Fig. 9. Street intersection types and resulting traffic patterns 
Courtesy Housing and Home Finance Agency 


association, as to conformity with the 
esthetic character of the area. 

Use and size of the structure may be 
limited more severely than required by 
the zoning ordinance. In particular, min- 
imum sizes may be established. Size 
limitations may refer to height, number 


of stories, area, volume, or cost; the lat- 
ter is not an effective device because of 
fluctuation of building costs. 

lot sizes and setbacks greater than re- 
quired by the zoning ordinance may be 
called for. 

Landscaping and fences may be con- 





Facing traffic way with access street 


hee-G— ER 





Loop street Ze . 
Fig. 10. Methods of subdividing along heavy traffic ways 
Courtesy Urban Land Institute 





Jog Intersection 
Dangerous Traffic Pattern 


trolled as to placement and height. This 
may be desirable for various reasons: to 
ensure visibility at street intersections, to 
prevent interference with surface drain- 
age, or to preserve a desired esthetic 
character for the subdivision os a whole. 
Nuisonces: Various undesirable usages 
may be prohibited such as business, 
farming, mining, signs, outdoor garbage 
or refuse incineration, tents, trailers, etc. 


Covenants usually run with the land for 
a definite term of years, with provision for 
renewal unless terminated or modified by 
agreement of the property owners affected, 
Restrictive covenants based on race or reli- 
gion have been declared unconstitutional 
by the Supreme Court of the United States. 


HOME OWNERS ASSOCIATIONS 


Home owners associations or neighbor- 
hood associations, as they are sometimes 
called, are usually established by the sub- 
divider to provide a means for carrying 
out certain community functions, such as the 
maintenance of recreation areas and the 
enforcement of protective covenants. The 
management of the association is usually 
turned over to the owners of the sub- 
divided land when sales progress to a pre- 
determined ratio, The association is usually 
established as a corporation with a charter 
from the state and reference to it is made 
in the protective covenants or deed restric- 
tions. To be effective it should have the 
power to assess the property owners to 
obtain the funds necessary to carry out its 
functions. It should provide for representa- 
tion of the owners in the selection of the 
management in an orderly manner through 
well-drafted bylaws. The functions of the 
Association can be any of the following: 


Action to enforce the protective cove- 
nants in case of violation by any prop- 
erty owner, or where continuing action 


is required as in the operation of an 
architectural control of design. 

Operation of community facilities, such as 
club house or community center and rec- 
reational facilities such as playgrounds, 
swimming pools, tennis courts, or golf 
courses. 

Maintenance of common land such as cul- 
de-sac turn-arounds and planting strips 
and unimproved property in absentee 
ownership (see cluster plans). 
Mointenance and operation of community 
sewerage and water systems. 
Performance of services such as street 
repair, snow removal, and garbage col- 
lection until taken over by the munici- 
pality. 

Representation of the owners’ needs or 
opinions to the public authorities. 
Development of community programs— 
social, cultural, or recreational. 


NEW APPROACHES 


Although the standard subdivision tech- 
nique of today is a vast improvement over 
the monotonous grid-iron plots of the past, 
many planners feel that it still leaves much 
to be desired. They believe that it is pos- 
sible to preserve the beauty of the natural 
land, to relate the houses better to each 
other and to the site and provide more 
open space, all at less cost than in today’s 


practice. 

An early example of this type of thinking 
is the Radburn plan (1929) in which the 
houses are grouped on small lots around 
culs-de-sac which penetrate the periphery 
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Existing street patterns 
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When diagonal streets cannot be avoided 
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When existing streets form acute-angled intersections 
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When future street extensions are not required in corners of 
the property 


Economy of 


EXPLANATION 


1. Excess underground utilities at end of block required. 

2. No underground utilities at end of block 

3. Rear overhead utility easement 

4. Street overhead utilities. 

5. Increased corner lot width. 

6. Corner lots too narrow. 

7. Good use of butt lot. 

8. Butt lots require extra utilities with bad view down rear lot line 


9. Good lotting at strect intersection. 
10. Required underground utilities 


Fig. 11. Good and poor lotting practices 
Courtesy Urban Land Institute 
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Downhill conditions 


Proper lotting Poor lotting 


“Y¥” terminal for a short cul-de-sac 


Fig. 12. Lotting around culs-de-sac 
Courtesy Urban Land Institute 
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For types B and C see Fig. 14. 


Fig. 13. Lot grading type A, All drainage to street 


(Courtesy Federal Housing Administration) 
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Fig. 14. Types of block grading 
Courtesy Federal Housing Administration 
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of huge superblocks. The center of each 
superblock is a park on which all houses 
face. Pedestrian walks lead through the 
parks to schools, shopping, and transporta- 
tion, 

A more recent example of the same gen- 
eral approach is the cluster scheme shown 
in comparison with more conventional plans 
in Fig. 16, This plan reduces the cost of 
streets and utilities by half and leaves ap- 
proximately half the total site for recrea- 
tion. Every house abuts on a park or open 
land. Although normal suburban densities 
are maintained, the rural character of 
the land is preserved, there is less monot- 
ony in the appearance of the development, 
and better living qualities are provided, 
all at less cost than in conventional sub- 
divisions. The common land must be main- 
tained by a neighborhood association; it 
could be treated as a park or playground 
or it could be left in its natural state, es- 
pecially if wooded, rocky, or otherwise at- 
tractive in appearance. 

Unfortunately, neither the Radburn plan 
nor the cluster plan are permitted under 
most existing zoning ordinances and sub- 
division regulations. The rigidity of these 
regulations has been a serious handicap to 
any significant improvement in subdivision 
site planning. Further examples of this are 
illustrated in Fig. 17. 
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Closed bay on traffic street 
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Drive-through parking at acute-angle 
street intersection 


Fig. 15. Parking areas for rental housing 
Courtesy National Association of Home Builders 
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Open bay on minor street 
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Cluster 






Rectilineor 


Curvilinear 


Fig. 16. Cluster scheme compared with conventional subdivision plans for the same site 

All schemes have 94 lots. Lot size in cluster scheme is ‘4 smaller than in conventional plans. Linear feet of 
streets and utilities in cluster plan is half that of the other plans. Cluster plun leaves approximately half of to- 
tal site as open space. All houses abut on open space. (Stephen Sussna Associates, Designer, Courtesy Ur- 
ban Land Institute.) 
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The approved subdivision represents current development prac- 
tice fully conforming to most zoning and subdivision ordinances. 
The subdivision plan (1) provides for 280 families (9.3 families 
per acre) in twin houses with basement garages. Curving streets 
are an improvement over the traditional gridiron pattern, but their 
repetition in numerous subdivisions has created a new monotony. 
The curving streets only partially obscure another monotony: the 
uniformly spaced houses. Access from both boundary highways 
invites through traffic. The similarity of lots, and lack of inte- 
grated communal areas, is only too apparent in detail (2), Plan 
of the typical house, three stories above street level, basement 
garage, is shown in (3). 


Fig, 17. 


Existing regulations may block improvements in subdivision design 
From a study by the Philadelphia Housing Association, 1961. 
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SCHEME A 





Scheme A houses the same 280 families. The new street pattern 
excludes through traffic. The twin house is replaced by groups of 
houses of varying lengths and varying setbacks. No houses face 
on the busy boundary highways. With garages out of the base- 
ments, the houses need be only two stories above street level, 
thus eliminating artificial terraces and giving direct access to 
private gardens which are supplemented by tot lots, sitting areas, 
2 small common, and porklike walks. 
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Scheme B also provides for 280 families. Groups of houses face 
on courts instead of streets. Parking compounds in each court 
justify elimination of individual garages. As in Scheme A, tot lots, 
sitting areas, common areas and interior walks are provided in 
addition to private yards and gardens. 


Scheme C shows the number of families reduced from 280 to 
165 (5.7 per acre). Groups of twelve houses front on pedestrian 
courts. Access for cars and service vehicles is by looping drive- 
ways behind the houses. Visitors park in the compounds at the 


entrances to the courts. The low density results in even more 


generous open space than in Schemes A and B. Through traffic is 
excluded from the subdivision and, again, the boundary streets 
cre not used for lot frontages. 

Schemes A, B, and C fulfill the basic objectives of zoning: pro- 
motion of health and general welfare, provision of adequate 
light and air, and prevention of overcrowding of the land, of 


undue congestion. Yet, under most existing zoning ordinances 


Schemes A, B, and C cannot be built. 
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GENERAL REQUIREMENTS 


Typically, the nursery class consists of 15 to 20 
children, 1 teacher, and 1 assistant teacher. For 
this we recommend a minimum of 700 sq ft of 
instructional space excluding observation and 
office area. The optimal area would be 1,000 sq 
ft. This discussion focuses on a classroom for 
a single group, but, through creative planning, 
a nursery classroom of unconventional shape 
could be designed to accommodate two or 
three nursery class groups (30 to 60 children). 

The classroom environment should foster a 
climate conducive to the educational objec- 
tives of the program. For example, children may 
have difficulty learning to be relatively quiet 
and attentive in a noisy environment or sitting 
in uncomfortable positions. Children may be 
inhibited in the development of self-reliance if 
the environment forces the teacher to supervise 
their every move. 

The classroom’s arrangement should contrib- 
ute to the child's concepts of order and space. 
A perceptually clear and distinct room environ- 
ment, achieved through uncluttered equipment 
and furniture arranged in an orderly fashion, 
heips the child focus his attention on the cur- 
riculum instead of distracting him with irrele- 
vant stimuli. Daily contact with an uncluttered, 
structurally simple environment helps to teach 
time and space organization. Tidiness is oa 
secondary benefit. 

The nursery classroom should consist of a 
series of well-defined, interrelated areas, in- 
cluding a general area for group activities, a 
reading corner, a doll corner and housekeeping 
area, an area for blocks and another for manip- 
ulative toys, an art corner, and storage cubicles 
where the children hang their hats and costs 
and keep their possessions. Rest rooms and 
storage areas are also essential. A separate 
tutoring booth is desirable because it provides 
a special environment for individualization of 
instruction and for teacher-child interaction. 
(See Fig. 1.) 

The smaller the total space available, the 
more careful must be the selection of what to 
include, Regardless of the room's size, it is 
imperative to maintain neatness, orderliness, 
and general attractiveness, with adequate 
space around objects and areas in the room. 
Empty space around objects is necessary: 
when a child's attention is directed to 4 group 
of rubber animals, for example, he must be able 
to see them unobscured by adjacent objects. 

Teachers who have taught only in square or 
rectangular rooms seem to prefer large, open 
spaces which make visual supervision of an 
entire room possible from any vantage point, If 
more than one adult is in the room at all times, 
there is less need for such supervision. Further- 
more, a rectangle of 1,000 sq ft has some disad- 
vantages. Such a room appears extremely large 
to small children. It makes it difficult to create 
corners for reading and other quiet activities. 


Facilities for Early Childhood Education, 
Educational Facilities Laboratories, New York, 
NY 


And it almost eliminates the possibility for a 
child to be alone with an adult. 

A rectangular room is by no means ideal, 
and, if it is necessary to use one, it should be 
broken down into specific areas with freestand- 
ing dividers and cabinets, 

Acoustical control is a fundamental concern 
in designing nursery schoolrooms. Children's 
voices are high-pitched, and many activities, 
both noisy and quiet, take place at the same 
time. Because disadvantaged children need 
special help in discriminating sounds, the 
classroom itself should be as free as possible 
of acoustical distractions. 

A carpeted floor is recommended for acous- 
tic purposes and for its other advantages. It 
is attractive, is easy to maintain, and provides o 
warm, comfortable surface on which the chii- 
dren work and play. Using carpets of different 
colors and textures helps to define different 
areas of the school. Only the art corner, be- 
cause it is cleaned with water, requires a hard 
surface. 

The size of the children must be kept in mind 
in planning display areas. Any display higher 
than 4 {t-6 in. is beyond the small child's usual 
range of awareness. Most children can select 
their own books or puzzles if the top shelves 
are not higher than 3 ft-6 in. 

In planning the number and placement of 
windows, consideration ought to be given to 
the view outside the window. Where the school 
setting affords a pleasant, changing view, win- 
dows might be included as integral parts of the 
classroom. Windows should be low enough for 
the children to see through. When windows 
would expose only the monotony of a brick 
wall, the space traditionally given them might 
better be used as space for classroom displays. 
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In the second case, skylights and translucent 
wall materials are effective ways of providing 
natural light in the classroom without losing 
valuable wall space. 


THE GENERAL AREA FOR GROUP ACTIVITIES 


As already mentioned, a nursery schoolroom 
comprises a general area and several specific 
corners or alcoves for special activities. The 
general area should be an open space of at 
least 150 sq ft for group activities like singing, 
dancing, and listening to a story. 

It is frequently advisable to seat all the chil- 
dren and adults around tables. The same tables 
can be used in the art area, the reading area, or 
the manipulative toy area as long as they can be 
pulled together easily in the larger area for 
group activities. 

Music activities can take place in the general 
ares. Carts are needed here for a record player 
and a tape recorder, and closed shelving for 
items such as rhythm instruments, autoharp, 
guitar, and drums. 

The general area should have a central place 
containing shelves for displays that change 
every few days. The display shelf should be 
about 4 ft long, with a bulletin board above it 
and one shelf below. The shelf should be 15 to 
20 in. high to accommodate small animal 
cages, canned vegetables, and the like. A slid- 
ing bulletin board over a fixed one would allow 
various displays to be exposed or covered at 
the teacher's will. 

Where there is no opportunity to grow things 
out of doors, a planter for raising flowers, 
plants, or vegetables is essential. Other useful 
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equipment in the general area would include a 
hot plate and a refrigerator. 


THE BLOCK AREA 


Blocks provide a wide variety of learning 
opportunities, These opportunities include de- 
velopment of self-expression, muscular coor- 
dination, and cognitive skills. Building struc- 
tures that are shared with and admired by 
peers and teachers help the child view himself 
positively. 

The block area could be a little alcove (24 to 
30 sq ft) outside of the major traffic area but 
opening onto the general area. This arrange- 
ment creates a protected space where children 
can build something that won't be inadvertent- 
ly knocked down by children engaged in other 
activities, and it also provides the necessary 
space for several children to play with the 
blocks simultaneously. 

Unpainted, rectangular unit blocks, uniform 
in height and width but varying in length, are 
used, along with blocks of various shapes— 
triangular, curved, and so on. Blocks of the 
same shape and length are stored in separate 
stacks with enough space between the stacks 
to make them easy to arrange. The lengths of 
the blocks, which vary, are exposed rather than 
the ends, which do not vary. Silhouettes paint- 
ed on the shelves help the children to find and 
replace the blocks by themselves. (See Fig. 2.) 

At the beginning of the year, 16 lin ft of shelv 
ing, at least 11 in. deep and having at least 10 
in. between shelves, is adequate. As the school 
year progresses, more blocks are added. These 
may be shelved in movable cabinets that can be 
rolled into the classroom when needed, and 
then left in the room. If the storage shelves for 
the blocks are no higher than 2 ft, small items, 
such as toy trains, cars, planes, boats, animals, 
and figures of people, can be displayed on cab- 
inet tops, their places marked by painted sil- 
houettes. 


MANIPULATIVE TOY AREA 


Play with manipulative toys complements and 
enhances some of what children learn when 
playing with the blocks. By playing with 
colored pegs and pegboards, lockboards, small 
puzzles, felt 


unit blocks, Cuisenasire rods, 


boards and geometric forms, nuts and bolts, 
nesting cups, and similar toys, children can 
learn colors and develop perceptions of size 
and form as well as of mathematical concepts. 

The manipulative toy area is basically a 
quiet area where children work individually. It 
can be by itself or part of the area for reading 
and listening. Two or three two-shelf, open 
cabinets are sufficient to display the manipula- 
tive toys. Puzzles are best displayed on sloping 
shelves so the children can see them all as they 
select the ones they want to use. A cabinet 
above the manipulative toy area is a good place 
to store toys and puzzles not currently in use; 
the number and complexity of toys and puzzies 
are increased as the year progresses. A table 
that can accommodate at least four or five chil- 
dren should be located near the display cabi- 
nets. (See Fig. 3.) 


READING AND LISTENING AREA 


Children will come, individually or together, 
to the reading and listening erea to look at 
books, to be read to by the assistant or the 
teacher, or to listen to a story on a tape re- 
corder, These activities are probably more im- 
portant for disadvantaged children than for 
children from more advantaged homes. The 
typical home of the disadvantaged child might 
not have available sufficient kinds and quanti- 
ties of children's reading material, and there 
will probably not be a quiet, uncrowded place 
for the child to learn to listen. 

The reading and listening area should be a 
quiet place well away from the block area, art 
area, and housekeeping corner. The space 
should be well defined either by walls and 
dividers, by cabinets, or by a difference in 
ceiling height, floor elevation, lighting, or 
color and texture of floor or walls. This area 
could be elevated two or three steps above 
the general area, an arrangement that would 
convey 4 feeling of its being special, separate, 
and cozy. If elevated, it can asiso serve as a 
platform for dramatic activity, and the children 
can sit on the steps when they are being read 
to. 

The reading corner requires sufficient dis- 
play-shelf space for showing the front cover 
of each of 20 to 25 books. The highest shelf 
should be no more than 3 ft-6 in. from the 
floor—preferably 3 ft only. If the shelving 





Fig. 2. Block carts. Colored silhouettes indicate storage locations. 





Fig. 3 Sloping shelves for display of books and puzzles. 


cannot be adjusted, there should be aot least 
14 in. between the two shelves. Thirty-two 
lin ft of shelving provides enough space for 
books. 

There should be a place to display one book 
and related small objects and pictures. An 
adjacent bulletin board adds to the display. 

In addition to the bookshelves and display 
area, it is highly desirable to have a low 
shelf or table, available to as many as six 
children at a time, on which to place special- 
ized learning equipment such as a cartridge 
tape recorder. 


DOLL AND HOUSEKEEPING AREA 


The doll and housekeeping area requires a 
dress-up area, dolls and necessary accessories, 
cooking and eating utensils, and general 
housekeeping equipment. Some authorities 
feel that as the year progresses, the house- 
keeping area should be increased, while other 
authorities would gradually eliminate the area 
completely. 

The doll and housekeeping srea is the area 
most children will first turn to when they come 
to nursery school. It is a link to the home, and 
at the same time it provides the opportunity 
for expanding the child's concept of what a 
home can be. Some disadvantaged children 
are unfamiliar with many things that teachers 
assume are standard equipment or practices in 
any home. Some families, for instance, may 
not have organized meals when everyone sits 
down together to eat. Instead, family members 
eat at different times, and not necessarily at 
8 table. 

The housekeeping area might present a 
major problem—it can be so attractive to 
children that some of them will want to spend 
most of their time there. It is for this reason 
that some authorities would begin the year 
with a complete housekeeping corner and 
gradually eliminate it. Presumably, as the area 
is decreased, children will either move into 
other areas of the room, or, if they remain in 
the housekeeping area, become more creative 
in their play. 

The dress-up area is usually of great interest 
to the children. It should include a child-size 
chest of drawers and either hatboxes or open 
shelves for dress-up clothing (shoes, hats, 
jewelry, material suitable for belts, trains, 
capes, veils), a full-length mirror, and a tele- 


phere connected to another telephone else- 
where in the room. One telephone should be 
pieced so that the child can look into the mirror 
while talking, The second telephone need not 
be fully enclosed, but neither should the child 
bb eble to see or hear (except through the 
eeeeiver) the one to whom he is talking. 

Dolls and the necessary accessories also 
provide important opportunities for learning. 
Through their own explorations and through 
jeteractions with the teacher, children learn 
‘extures, the names and functions of objects, 
coters, manipulative skills, and the routines 
of their own daily living—dressing, eating, 
@oieg to bed, and the like. 

The cooking area requires a child's stove and 
vetrigerator, cooking utensils, other equipment 
sech es plastic fruits and vegetables, and a 
container for juice or milk. There could also be 
= sink, open shelves, and a pegboard. The 
shelves would hold table flatware as well as 
meny of the other utensils found in the aver- 
ege kitchen. There should be enough space 
between objects to present an orderly ap- 
pearance, and the pegboard should have sil- 
hovettes of each object to encourage the 
children to return each item to its place. A 
ebild-size table and chairs complete the 
cooking area. 

Finally, the housekeeping area should in- 
elude places for a child-size ironing board, iron, 
clotheslines, mop, dustpan, and broom. 


ART AREA 


te the art area, a few children at a time paint 
pictures; make finger paintings, collages, 
and mobiles; or play with clay, modeling com- 
pound, paste, crayons, marking pens, and an 
e@ssortment of other material such as soda 
Straws and pipe cleaners. 

The art area should be away from heavy 
room traffic and should have limited access. 
tt requires a sink for washing hands and 
cleaning paintbrushes and sponges. ideally, 


there would be two sinks—one at the appro- 
priate height for the teacher and a lower one 
for the children. If only one can be provided, 
it should be at the appropriate height for the 
children's use. 

Two kinds of storage space in the art orea 
are desirable. 

in the first, sheets of newsprint (usually 18 
by 24 in.) and of colored construction paper 
should be stored within easy reach of the 
children. Construction paper should be ar- 
ranged so that a child can take one color with- 
out disturbing the other stacks. The teacher 
might also store crayons, marking pens, and 
paintbrushes here. 

The second storage space, for such things 
as scissors ond paints, should be closed and 
out of the reach of the children. The storage 
cabinets can also serve as room dividers. 

The art area should have space enough for 
two or more children to paint at one time. A 
regular easel with room for painting on either 
side is satisfactory; or three or four easels side 
by side could be provided by sloping a long 
piece of plywood or masonite out from a wall 
or room divider. The latter arrangement has the 
virtue of providing more work area in less 
space, and it allows the young painters to ad- 
mire each other's work. Easels should be easy 
to clean, and the tray that holds the paints and 
brushes should be removable for cleaning. 

A table is important in this area. It should 
be large enough to accommodate four children 
playing with clay, using finger paints, or 
pasting collages. The table should be sbout 
18 in. high and have a work area of 15 sq ft or 
more. 

Art activities provide a feeling of accomplish- 
ment and recognition that helps a child feel 
positive about himself. One of the ways to 
reintorce this is to display the child's paintings, 
but to display all the children’s paintings 
simultaneously destroys the clarity and at- 
tractiveness of the room. If, somewhere in the 
room, at child's eye level, a display space is 
provided for five or six 18- by 24-in. pictures, 
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and if the pictures are frequently changed, 
each child can see his work exhibited many 
times during a year. It is not necessary to dis- 
play all the children's art work at once. 

Provisions should be made for hanging 
paintings to dry. There should be enough space 
for at least 12 paintings to dry at one time. 


TUTORING BOOTH 


It is essential that an enclosed space be pro- 
vided for teaching one child at a time. The 
enclosed space, or tutoring booth, enables 
a child to be free of distractions while working 
with a teacher or with specialized teaching 





Fig. 5 Proposed nursery. 
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A Summary of Space Requirements 
Space, sq ft 
Activity Min. — Opt. Storage Display Other 
General area .... 150 200 Carts, closed shelves 2 centrally located Planter; hot plate 
for music equipment shelves 4 ft long, and refrigerator 
15-20 in. apart; (or in additional 
bulletin board storage, below); 
tables (can be 
tables from other 
areas if easily 
movable) 
Block alcove .... 50 75 Shelving 16 ft long, 
(Can be 24-30 if 11 in. deep, at least 
play can expand 10 in. high, plus 
to general area) supplementary 
shelving in movable 
cabinets to be added 
through school year 
Manipulative 100 ~=—s:«160 2 ot 3 two-shelf open Open and sloping Table for 4-5 
toy area cabinets; sloping shelves (see children; should 
shelves for puzzles; Storage, left) be quiet area 
cabinet for toys not 
in use 
Reading and (Combined with Closed case for dupli- 92 ft of low, open Table or low 
listening area manipulative toy cate books out of shelving for 20-25 shelf for tape 
area} children’s reach books showing front recorder, accom- 
covers; shelf and modating up to 6 
bulletin board for —children 
special exhibits 
Doll and house- 100 =—-150 Drawers and open Full-length mirror; 
keeping area (Possibly to be — shelving for dress- 2 telephones; sink 
increased or de- up clothes; dolls; (can be shared with 
ceased progres- open shelves and peg- art); table and 
sively) board in cooking area chairs in cooking area 
Rit GOO sii co als 100 ~=150 Open shelves tor news- Sufficient to hang _— Easels; sinks (one for 
print and construction 6 18 x 24 inch children — may be shared 
paper; shelves acces- _— paintings with housekeeping area; 
sible only to teacher one for teachers — may 
for paints, scissors be in additional stor- 
age area); table 18 in. 
high with area of 16 
sq ft; space for 
paintings to dry 
Tutoring 45 50 Enclosed for privacy; 
booth(s} (each) (each) if only one teacher is 
available, partitions 
should be glass 
Cubicles... .... 60 90 For pupils’ clothes 
and other belongings; 
should be 4% ft high, 
1 ft wide, 1 ft deep 
TOMB wp ejcrme os 40 50 = 
Additional 30 100 Refrigerator, hot May setve as teacher's 
storage plate (see General utility area 
Area, above) 
Total 675 1015 
Observation Can be combined 
space with additional 
storage area 
Outdoor play 
area 





equipment, This space might also serve as a 
testing area or simply as a place where a child 
can be slone with an adult. These activities 
are important and such @ space should be pro- 
vided even if, as a consequence, the size of the 
main room is reduced. 

In some instances, it might be feasible to 


create 6 room within a room by enclosing an 
area large enough to accommodate a small 
group of five or six who could work away from 
the distractions of the rest of the class. If only 
one teacher is to be present in the class, the 
walls should be transparent to allow the 
teacher visual control. 


INDIVIDUAL CUBICLES FOR STORAGE 


Each child should have a place of his own in 
which to hang his hat and coat, set his rubbers 
or overshoes, and store things that belong to 
him. These cubicles, or cubbies, should be 
about 1 ft deep, 1 ft wide, and 4 ft-6 in. high. 
The child should be able to sit down in or near 
his cubicle to put on his shoes. (See Fig. 4.) 


TOILETS 


Where rest rooms for the children are not 
adjacent to the classroom, inordinate time is 
wasted in moving children to and from the rest 
room. If rest rooms are integral parts of the 
classroom, children can use them indepen- 
dently and develop self-reliance. 

The theory that the fixtures should resemble 
those in the children's homes has merit, but 
the overriding considerations are convenience 
and utility. The wash basin and toilets should 
be appropriately sized for children. 


STORAGE SPACE 


To ensure an orderly and neat room and reduce 
the number of stimuli present at any one time, 
storage space outside the classroom is im- 
portant. It can also serve as a utility area for 
the teacher and should contain a large sink for 
preparation of paints and for cleaning up. 

if a sink is provided here for the teacher, 
only one sink, placed between the art and 
housekeeping areas, is necessary in the class- 
room. The hot plate used in the classroom and 
a refrigerator for keeping milk and juice belong 
in the outside storage room if possible. 


OUTDOOR PLAY AREA 


The outdoor play ares could include a planting 
area, a sandbox, an open srea for play with 
balis, hoops, inner tubes, boxes, and boards. 
ideally, some part of this area would be shel- 
tered to allow the children to spend some time 
outdoors during inclement weather. 

A storage space is needed for the outdoor 
equipment. 


OBSERVATION SPACE 


An observation area is desirable for programs 
that encourage parents to observe classes and 
to become more involved with the school and 
the education of the child. A combination of 
one-way glass, microphones, and earphones 
will ensure separation of pupils and observers; 
one-way glass with a louvered panel would suf- 
fice. (See Fig. 5.) 

ideally, the observation area should be 1 
or 2 ft higher than the regular classroom. That 
would give the observer a good view over the 
low room dividers and would leave the wall 
space below the observation windows free 
for cabinet and display space. 

An alternative to an observation room is a 
closed-circuit television setup that provides 
viewing at a location removed from the class- 
room. 

Acoustical control in the classroom is essen- 
tial. Without this control it is virtually impos- 
sible to hear or to transmit the speech of the 
children. Sound-absorbing ceiling and wall 
tile, draperies, and carpet all merit considera- 
tion for inclusion in the classroom, 

The observation area should open directly 
on the corridor or outside, allowing observers 
to come and go without interfering with the 
children and the teachers. 


CHILDREN'S CENTER 


Figure 1 shows one suggested organization for 
a children's center to accommodate approxi- 
mately 60 children, 


Children's Playrooms 


Children's playrooms, one for each age group, 
shall be provided, as a rule. Playrooms shall be 
self-contained, without folding partitions. Mini- 
mum area of one room (for the youngest children) 
shall be 550 sq ft; the other rooms shall be at 
least 750 sq ft each, The minimum area per child 
is 30 sq ft. Square rooms are preferred. Southern 
or southeastern exposure is desirable; northern 
exposure alone is not acceptable. 


Fig. 1 
New York. 


The rooms shall be protected from public view, 
either by the playground or by landscaping. Ceil- 
ings shall be 10 ft high, and shall have acoustical 
treatment. 


Services for Children's Playrooms 


Toilets A toilet for each playroom opening from 
the room, near the playground door. At least 
two lavatories and two water closets shall be 
provided in each toilet room. Water closets shall 
be 10 in high in toilet for the youngest children, 
standard height in the other toilets. Lavatories 
shall be 21 in from floor with strainer in drain. 





Children's center space organization. Source: ‘‘Memo to Architects," New York City Housing Authority, 
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Play Area Each playroom shall have direct 
access to an outdoor play area, divided by 
fencing into two separate unequal sections (the 
smaller for the youngest group) with gates for 
access. Minimum area shall be 4,500 sq ft, 
minimum width, 50 ft. The play area shall be 
partly shaded by a canopy or overhang from 
the building. 

Toy storage shelter for outdoor toys, with 
convenient access from both sections of the play 
area. 

Other arrangements are shown in Figs. 2 and 
3. 
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Fig. 2 Care center for 25 children: (a) playtime 
arrangement; (b) cot arrangement for naptime. 
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EQUIPMENT SCHEDULE 
FOR FIGS. (2) AND (3) 
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Fig. 3. Care center for a 50-child population. (From Department of Defense Definitive Designs, Department of the Navy, Washington, 1968.) 





By PHILIP WILL, JA., and RAYMOND C. OVRESAT 
with the assistance of C. WILLIAM BRUBAKER, MORTON HARTMAN, 
GEORGE A. HUTCHINSON, EMMET INGRAM, A. FREDERICK KOLFLAT, 


and WILLIAM McCOY, Perkins & Will, Architects 


School building has passed through the years 
and styles of building to finally free itself of the 
constraints of building in some certain way. 
The response now is to the rea/ needs and 
reasons for education, to change and flexibility 
and an awareness that the buildings are simply 
and primarily for children to learn in, teachers 
to teach and learn in, and staff and parents to 
“lend a hand” in. 

The log cabin and the one-room little red 
schoolhouse are a far cry from the prideful 
community institutions of the early 19006. But 
are they indeed so far from ungraded schools, 
modular scheduling, turf space, magnet 
schools, and s host of self-initiative plens? 

The technological and communication races 
pace and outpace people's performance and 
their acquaintance and acceptance of ever-new 
ideas and increasing information. Learning 
must be accelerated, horizons broadened, and 
differences narrowed between urban and rural 
communities. Still, some communities are 
doing better and have more innovative pro- 
grams, more responsive staffs, and more total 
determination. The facilities alone can only 
do part of the job. 

Education is life and people doing things. 
The school is both a kind of shelter and a kind 
of stage. It brings together children and adults 
on the day-to-day business of contending, 
learning, working hard, having fun, and grow- 
ing up. It focuses attention and is 5 focus of 
attention. It is its own community and a critical 
part of the total community. 

The process of planning a school which will 
respond to the real needs of learning, teaching 
philosophies and community objectives and 
which will really meet the basic uncommon 
denominator, its children, is complex and 
challenging. It demands a nice balance of 
experience, wisdom, professional skills, and 
uncommon sense on the part of all involved. 

Only part of the objective should be a well- 
conceived, efficient, practical, soundly con- 
structed, quality building. It must, too, be 
changeable and compatible with its children 
and its own community of users. Buildings do 
not die of old age, but of design obsolescence 
or overindulgence. The architect is and should 
be regularly challenged to conceive ways in 
which school facilities may be designed not 
only to be e practical, efficient response to the 
needs of today's teaching technologies, but 
also to anticipate the inevitable changes by 
which learning will become an entirely different 
experience. 


Environment 


The architect's efforts must be put into the 
creation of a school which actively and attrac- 
tively suits the functions of the education it 
serves and which not only accommodates but 
also contributes a very special environment 


for learning. “Environment for learning” con- 
notes a broad range of special qualities, 
evidenced by many characteristics of a build- 
ing's design. The physical aspects of environ- 
ment—those relating to the bodily senses of 
temperature, vision, and hearing—may be 
relatively well controlied by known engineering 
methods. Those environmental qualities which 
affect emotions and behavior ore far more 
difficult to accomplish through building design 
since they sre not subject to established 
formulas or systems. Human scale, hominess, 
warmth, excitement, and repose are recogniz 
able attributes of » building which engenders 
real responses from its occupants. The environ- 
ment of a school should be one which actively 
stimulates the development of human beings — 
socially, intellectually, physically, end emo- 
tionally. Creating an environment, and not 
just s space, should not be s bonus, but rather 
is a minimum essential. 


Program Involvement 


The architect properly seeks to provide ser- 
vices early in the planning stages prior to the 
actual design and construction of school 
facilities. This is so that he can contribute 
with the best of his experience and technical 
knowledge in the processes of site selection, 
preparation for bond issue referenda, time 
scheduling, programming, and budgeting. 
During the early planning stages the architect 
may gain insight into the philosophical atti- 
tudes of the school board and administrators 
and the nature of the community or neighbor- 
hood for which new or sdded schoo! facilities 
are needed. It is during this time that ideas 
can be exchanged. 

The architect should know the community 
he serves by considering as parts of his total 
responsibility the following: 

1. The nature of the total community setting 
and its people 

2. The cheracter of the neighborhood sur- 
rounding the site, @.g., high-density multi- 
family, single family, mixed uses, obsolete, 
declining, stable, or growing, and the presence 
of significant environmental influences such 
as air or noise pollution 

3. The projected rate of growth, if the com- 
munity is developing, as an indicator of phased 
construction of the school 

Teaching and learning programs must be 
formulated and facilities must be planned in 
response to the anticipated educational, cul- 
tural, and social needs not only of the school- 
age members of the community but of the adult 
group as well. A predominantly vocational- 
technical orientation is generally indicated for 
a school in a largely industrial community. 
In an srea where a high percentage of students 
go on to college, the school’s curriculum must 
include preparatory liberal arts subjects. The 
intensified academic programs necessary today 
are tempting communities to extend the typical 
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nine-month school year and to lengthen the 
school day. Summer sessions are becoming 
conventional both for makeup work and for 
programs of acceleration and enrichment. 
Some communities have implemented full 
twelve-month use of their facilities, some on 
a basis of 45 days of school, 15 days of vaca- 
tion. Extracurricular activities, most of which 
sre offshoots of formal scholastic work, such 
as foreign language and science clubs, school 
publications, special music groups and dramat- 
ic organizations, are carried over into after- 
school hours and evenings. 

In addition to housing the regular school 
programs, the building will probably also 
accommodate adult evening classes, PTA 
meetings, public lectures, concerts, and similar 
educational-cultural events. Add to these a 
variety of civic functions, such as town meet- 
ings and park recreation projects, and we have 
the “town hall” school busily serving as its 
community's educational and cultural center 
practically around the clock and all year long. 

All these considerations influence the broad 
strokes of decision making for the form of the 
school. Beyond these are the “educational 
specifications,” which spell out the details of 
the schoo! program in terms of optimum size 
of enroliment; teaching loads; scheduling 
(modular or conventional); organization of the 
instructional program (“school within aschool,” 
“house plan"); learning methods (team teach- 
ing, individualized instruction, independent 
study); and all the mechanical, electronic, and 
audio-visual sids to the learning process, in 
addition to the library as “instructional mate- 
rials center.” Additionally, physical education, 
competitive athletics, recreation, cultural, and 
social needs must be accounted for. 


Space, Quality, Cost 


These functions together make up the plan- 
dictating, form-generating influences that the 
school board, administration, citizens com- 
mittees, and architect must consider in estab- 
lishing the priorities of space, quality, and cost 
which will govern the design and construction 
of the new facilities. It is axiomatic that these 
factors shall be placed in balance, if the results 
are not somehow to be frustrated, In applying 
the space quality = cost formula, only two 
factors can be fixed by the client. The architect 
must be allowed to vary the third; j.e., if space 
and cost are rigid requirements, the only vari- 
able then is quality of materials and construc- 
tion. Obviously, inefficient planning can rob the 
administration of space urgently needed to 
carry out the desired programs. Unless appro- 
priste materials, equipment, and finishes ore 
used, the board of education will be forever 
burdened by excessive maintenance and opera- 
tion costs; and if, through lack of discipline 
over these factors of space and quality, the 
project cost exceeds the funds that have been 
voted, the community will, assuredly, be most 
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articulate in voicing its displeasure, In school 
design the architect must reject wishful think- 
ing, whether it be his own or that of his client. 

It is rarely understood by voters that the 
overwhelming cost of the school system is 
for teachers’ salaries and related educational 
expense. Even if schools cost nothing to build, 
the effect on a@ citizen's tax bill for education 
would be relatively trivial. Depending on 
whether « school district is well established 
with existing bulidings, or newly created with 
buildings yet to be built, the budget for the 
building and financing of the physical plant 
over its lifetime varies from 5 to 15 percent of 
the cost of educating a child. Of this cost ap- 
proximately half is chargeable to financing — 
the interest paid on bonds. Cheap and inade- 
quate educational facilities save little initially 
and, for the long run, are indeed poor invest- 
ments and sre permanent handicaps to the 
learning/teaching process. Therefore, those 
who defend high quality do so on sound eco- 
nomic ground. The benefits of education 
require no defense. 

All of what goes into « school, what must be 
considered is outlined in the following pages. 
The task is complex, the options are many, 
involving the input of people, money, effort, 
patience, and finally providing a gratifying 
reward when the job's been done well. Schools 
can be and should be fun to be in, for everyone. 


By STANTON LEGGETT, Educational 
Consultant 


EDUCATIONAL CONSULTING 
Purpose 


In order to state the needs of an educational 
institution and to relate a facility more closely 
to the educational program, communities, 
schools, and colleges increasingly use an edu- 
cational consultant as a primary member of the 
planning team. A school planning project, 
whether for a new building or for a master plan 
for an institution, should be used not only to 
construct a good facility but to provide a set- 
ting for effective restudy of educational pro- 
grams and to allow a time for examining new 
perspectives of learning. With close personal 
contact between e consultant with wide experi- 
ence and a faculty that must search its collec- 
tive soul before the concrete is poured, a prime 
time is created for real in-service education. 
The operative word is real. 


rrocedure 


As in education, the name of the game is pro- 
cess. While the assessable outcomes of a facili- 
ty planning procedure are most important, dol- 
lars for consulting services can be used twice: 
once for the building product and once for the 
process of involving many people in planning 
and decision making. 

Greatest advantage can come by designating 
a planning cadre who will ultimately take over 
operation of the new institution. Alternatively, 
group of potential operators of the education- 
al system could be involved. Further options in- 
clude general participation by parallel staff 
members from other schools or colleges. 

When groups to participate and to be in- 
volved are identified, one useful device is to 
select « steering committees. Hopefully, a steer- 
ing committee will include @ cross section of 
the people who will be involved, people with 
optimistic but not necessarily similar views. 


Also it should be composed so that it will give 
credibility to the work of the committee. The 
steering committee should steer. The consul- 
tant should become working staff for the 
committee. 

The planning process should involve as many 
people as possible, and the consultant must be 
responsive to the direction of the educational 
institution. The consultant is a temporary em- 
ployee of the school system. The school system 
should induct the consultant into the problem, 
providing wide opportunities for him to get to 
know where the institution is going, what the 
educational aspirations of the community are, 
and how the new facility should help the sys- 
tem achieve its goals. 

While the process of induction is going on, 
where many people tell the consultant about 
the problem or the purpose, the consultant is 
making his contribution, This is, essentially, to 
widen the spectrum of choices or options that 
are considered by those involved in the plan- 
ning process. Viewing and discussing ways to 
meet objectives should go on for some time— 
long enough so that all the participants feel that 
they have really explored and participated, but 
not so long that frustration sets in. 

The consultant somewhere along in the pro- 
cess takes on another role — organizer of chaos. 
it is his task, as temporary staff to a decision- 
making organization, to develop a first docu- 
ment which states the problems and offers a 
set of alternatives to consider in decision mak- 
ing about general directions. Such a report 
should be made widely available to the staff or 
the involved group for review, critique, revi- 
sion, deletion, and sddition. A program of 
needs for a building or the base for a master 
plan evolves from the basic study and evalua- 
tion of options, leading through successive re- 
visions to descriptions of spaces in terms of 
numbers, sizes, and characteristics. 


EDUCATIONAL SPECIFICATIONS 


The development of a formai document of edu- 
cational specifications for new educational fa- 
cilities is now accepted practice in approaching 
the construction of educational projects of any 
consequence. The document is designed to for- 
malize and organize the needs of the users of 
the school so that the design can be developed 
to house these needs. 


Outline of Educational Program Document 


1. Educational concept of the facility. A briet 
statement should be made of the educa- 
tional goals and purposes to be accommo- 
dated by the facility. Discussion of the ed- 
ucational philosophy to be followed is 
necessary. Make a general description of 
the facility and its basic elements. Draw 
up @ statement of design objectives. 

2. Activity program and space requirements. 
Make o general description of the as- 
sumed academic curriculum and other ac- 
tivities at the facility. Make a general de- 
scription of types of space required and 
teaching methods to be used. Data are to 
be summarized in four charts: 

4. Activity program chart 

5. Space requirements and utilization 
chart 

c. Area summary chart 

d. Environmental conditions chart 

3. Detailed area and equipment require- 
ments. For each activity orea, write a nar- 
rative outline of how the various spaces in 
it will be used, their relationship to each 
other, and their relationship to other parts 
of the facility. For each activity area, pro- 
vide e detailed list of all spaces, giving 
ereas and equipment for each. Data are to 


be summarized on two standard forma: 
a, Space list 
6. Equipment tist 


Flexibility and Change 


All schools must be os flexible as possible in 
terms of space. The spaces in them must be 
easily adaptable to new uses and srrangements 
in the future. The types and division of spaces 
given in the program should not imply struc- 
tures that cannot be easily modified for chang- 
ing needs in the future. 

The operative idea in the traditional view of 
educational specifications is specific. The ap- 
proach assumes that a school or college can be 
“frozen” at o point and fixed there with all the 
elements held constant while the architect de- 
signs an environment, Change an element and 
the design process must start over again, for 
the “program” has changed. 

It is not easy to describe a viable alternative 
to this process, because the human mind can- 
not deal realistically with an infinite number of 
variables at the same time and come up with a 
definite and specific answer, be it a building or 
educational program, When we have fully 
learned to supplement the mind of man with the 
memory of a computer, we will have better suc- 
cess in dealing with the dynamics of a school or 
college and the creative environment. 

The school is a planning process, an enve- 
lope for change. The objective is to develop a 
building that provides the environment for 
growth and change, not to pin education down, 


Process 


The educational specifications for a school that 
emphasizes process are as general a set of 
specifications as it is possible to agree upon 
while, at the same time, securing an appropri- 
ate building. To as large a degree as possible, 
the arrangement of the space, the staffing of 
the school, and the deployment of the re- 
sources should be left up to the peopie who will 
use the school. The educational specifications 
will be the beginning of the planning process 
which will continue through the life of the 
school. The specifications may describe the 
first of any environmental settings for learning 
experience. 

Part of the design process should be to cre- 
ate models of teaching spaces so that the plan- 
ning group for the school (teachers, students, 
and parents) could make value judgments 
about the use of space and try them out. These 
models serve as bases for simulations. People 
learn 6 great deal from simulations, for in this 
manner the consequences of actions or deci- 
sions are seen graphically and realistically. 

The educational specifications can help by 
being constructed on a modular basis and by 
including examples of the options that exist 
within the more generalized requirements. The 
architects can contribute much by graphically 
representing the wide variety of ways people 
can organize themselves within the pliable, yet 
not anonymous, environment the architects 
have created for them. 

The educational consultant is not an archi- 
tect, nor vice versa. As the planning process 
moves from words toward lines, the consul- 
tant's role changes. The planning organization, 
of which he is « part, responds to the designs of 
the architect. For this is a team process. A good 
team uses all the qualities of the participants 
as fully as possible and shifts roles unobtru- 
sively, but responsibly. 


ARCHITECTURAL PROGRAMMING 


Architectural programming is the specific 
defining and analysis of physical needs. It is 


also the defining and analysis of constraints, 
like budget, code, site, and time schedules 
imposed upon those needs. Architectural pro- 
gramming is not educational programming, but 
follows and evolves from it. 


Objectives 


The prime objective is to define the problem: 
to clearly state the physical spaces required, 
the uses of these spaces, the functional rela- 
tionship between them, and the occupancy and 
equipment needs of each space, all in « format 
understood and approved by the client. 


Procedure 


The first step is to determine who will partici- 
pate in the planning process to follow. In- 
cluded should be the owner, the educational 
consultants if involved, the architect, and any 
others who will have a direct bearing on the 
end result. These representatives should have 
the authority to make the day-to-day decisions 
on the formation of the program, In the case of 
a larger project, such as an urban high school, 
additional consultants may be required. They 
should be brought into the programming pro- 
cess as s00n as possible so that the end result 
benefits best from their expertise when their 
recommendations of basic philosophy and 
policy are incorporated. 

Secondly, a time schedule should be set 
with a final target date. It is essential. It should 
go beyond the programming phase and relate 
to an overall schedule including completion of 
construction and occupancy. Adherence to a 
schedule from the very outset imposes a con- 
structive discipline and a healthy sense of 
urgency encouraging interaction among the 
participants. Modification or change of a 
schedule can then be appraised in light of the 
overall effect on time of occupancy. The time 
schedule clearly defines those points in time 
when approvals and reviews ore required or 
desirable. 

Thirdly, there should be ea sequence and 
methodology: establishing the aims, organizing 
and collecting the facts, seeking out meaning- 
ful inherent concepts, and determining the 
needs (not wants) consistent with realistic 
constraint. The needs should then be stated in 
terms of interior and exterior spaces, site, 
budget, and time schedule. 

Fourth, there should be a format and tech- 
nique that graphically portray the parts. A 
picture is worth a pile of words. The technique 
should be consistently followed so that the 
continuing experiences can be added and their 
implications made clearly visible. 

Finally, meetings should be scheduled in ao 
“neutral” location, Meetings do not have to 
take place in the school building. In fact, there 
may be fewer interruptions elsewhere, and new 
ideas might be generated best in new surround- 
ings where inhibitions are left behind. 


Content 


A complete architectural program should con- 
tain the following information: 

1. Statement of use by owner. Adult educa- 
tion, community concerts, and other similar 
activities have ea direct bearing on the planning 
of schools. In some urban schools, for ex- 
ample, specialized instruction in one school 
serving students throughout the city might 
require much more ample access into the site, 
es well as extraordinary circulations and toilet 
requirements. The complete, intended use of 
the facility should be made clear, as well as its 
place in a total educstional system since that 
too may affect its future use. 

2. Basic concepts of teaching/administra- 
tion. What the approach to teaching and admin- 


istering will be has critica! influence on space 
needs, size, and building type. Team teaching 
and differentiated staffing would call for large 
open space and « variety of space sizes. Modu- 
lar scheduling in a variety of class time periods 
dramatically affects space utilization. Will it be 
an open campus with students free to leave the 
building during “free” periods, or must the 
entire student body be housed in the building's 
spaces during all periods? Will there be study 
halls or free library or lounge access? Will the 
school be divided into subschools? Particularly 
in larger schools and school systems the 
matter of food service can influence decisions 
on plan organization and program organization. 
Counseling arrangements can be related to the 
administration offices or faculty-department 
grouping. The whole concern of administrative 
centralization versus decentralization can pull 
a plan one way or another. 

3. Spaces to be provided. All details of the 
space requirements should be recorded, their 
size, how many of each size, the number of 
occupants in each space, the number of teach- 
ing stations, the equipment demands, their 
relationship and functions, and other special 
comments should be noted, With even a mini- 
mal experience in school design, a format can 
be developed to cover all basic types of school 
facilities as » checklist in developing a par- 
ticular program. Through experience, certain 
guidelines and “rules of thumb" have been 
developed for school planning. Unit sreas have 
gradually increased over the years, with the 
trend toward more individualized instruction, 
more specialized and diverse course offerings, 
and greater reliance on special equipment. 
Typical basis for calculation includes number 
of students per teaching station, area per 
student by types of space, gross square feet per 
student, and cost per student. 

4. Graphic representation. tt is most useful 
and makes clear to everyone relative sizes and 
priorities for consideration if the individual 
program parts and their numbers are graphical- 
ly illustrated. All interior spaces and exterior 
spaces like playfields and parking lots should 
be shown to give a good overall picture of what 
the total space needs are in relation to land 
available and what various parts of the program 
physically represent in area relation to others. 
Some initial bulk areas may be additionally 
included to represent circulation, storage, 
and service requirements, and to indicate the 
relationship between net and gross areas. 

5. Limits/constraints. \t is also a prudent 
reminder to cerefully note the various con- 
Straints on the programming process, like 
budget, time schedule, codes, insurance provi- 
sions and ratings, zoning and special use 
requirements, net to gross area limits or projec- 
tions, and any special considerations (e.g., 
required review processes by government or 
other review agencies). Soil borings, site sur- 
veys, and information sbout utility services 
should be « part of the program date as well. 

6. Architectural statement. Just as the 
owner's intended use and teaching-adminis- 
trative philosophy will significantly guide the 
formation of the program, so the architect's 
basic planning approach to the particular 
problem should be written and recorded 4s part 
of the programming process. While this could 
not or should not be developed until the archi- 
tect has learned enough about the problem, 
its incorporation into the programming docu- 
ment can thereafter serve as an important 
guide for the others who will be involved in 
making decisions that should relate more 
clearly to a common philosophy and assure a 
more consistent and better end result. Aliso, 
for reviews by various approval groups, wheth- 
er they be the school owner or « code official, 
having all the “whys” stated clarifies under- 
standing and minimizes misinterpretation. 
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Summary 


The architectural program then is the basis for 
beginning the building, and the more informa- 
tion collected at the outset, and properly 
evaluated, the more successful the planning 
process and end result will be. Time and 
thought carefully spent in programming will 
bring everyone's ideas together at the outset, 
give everyone a chance to make his contribu- 
tion, and advance the project in an orderly 
manner. 


FINANCING 


Programming procedures and determinations 
quickly come to a collision course with finan- 
cial limitations, and almost invariably the 
building program has to be adjusted to conform 
to the hard reality of financial possibilities. 
The nature of financing school buildings hinges 
on the type of school and its sponsorship. The 
job of getting the money is becoming increas- 
ingly harder as more complex government 
funding procedures come into effect, tax al- 
locations are spread across consolidated 
districts, and the trend to more centralized 
control and management increases, Campaigns 
for bond issues and tax increases must become 
more effective, newspaper publicity, coffee 
klatches, and public to-dos must be more ob- 
jectively organized to convince an increasingly 
well-informed, interested, but demanding 
public. 

Both new communities and old residential- 
based communities have problems in funding 
new schools and programs because of the 
limits of assessed valuation of their total 
properties. This prompts a search for state and 
federal support and a concern sbout the pos- 
sible loss of local prerogatives. New tax 
revenues are being sought within the com- 
munities by charging for more services and 
pursuing zoning changes toward a wider mix 
of community to accomplish a broader tax 
base. 


Types of Financing 


A given project will normally be in one of the 
following categories, requiring a related type 
of financing: 

1. Schoo/ districts with taxing power. 
Major building projects are financed by a bond 
issue reterendum within the limits established 
by the differential between existing indebted- 
ness and an allowed percentage of current 
assessed valuation of taxable property in the 
district. 

2. School systems under local government. 
Project funds are received as appropriations 
which may or may not represent proceeds from 
sales of bonds by the governmental taxing 
authority, 

3. Private schools. Funding is primarily 
dependent on bequests, contributions, and 
mortgage loans. Under special circumstances 
some facilities may be funded by federal 
agencies. 

These categories, and the traditional meth- 
ods of financing characteristic of each, general- 
ly apply to institutions of higher learning, as 
well as to secondary and elementary schools. 
Near exhaustion of traditional financing 
sources has led in recent years to the develop- 
ment of methods of supplemental aid or pro- 
cedures for lifting the entire burden of capital 
investment from the school or institution. 

Federal legislation provides grants-in-aid and 
self-liquidating loans to qualifying institutions 
through agencies of the Department of Health, 
Education, and Welfare and to a limited degree 
through agencies of the Department of Housing 
and Urban Renewal. State and local govern- 
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ments have assistance programs of their own. 
A growing trend is toward the establishment 
of school building authorities or commissions, 
which will finance and construct buildings for 
occupancy by a school on o rentlike basis, 
with costs paid out of operating income. 

It has become a routine obligation of school 
administrators to keep themselves informed 
about all agencies and assistance programs 
which may be available to help in financing a 
project or, in some cases, to make traditional 
funding unnecessary. 


Programming and Budgeting 


Financing patterns have critical effects on the 
design and planning of school facilities. If the 
amount of o bond issue or an appropriation 
has been established prior to programming or 
detail planning, the scope of the project will 
be rigidly limited by that amount. The only 
flexibility then lies in a supplemental bond 
issue or appropriation, which is usually not 
feasible. If planning funds are available, pro- 
gramming and preparation of preliminary plans 
and estimates should be carried out prior to 
the establishment of a fixed amount of funds 
available for the project. 

if assistance in financing is obtained from 
outside agencies, these agencies will become 
reviewing authorities with their own require- 
ments and standards which will directly affect 
the implementation of the program. Such 
requirements may include any or all of the 
following: 

1. A maximum allowable cost per square 
foot 

2. A minimum required ratio of net instruc- 
tional area to gross building area 

3. Use of governmental specification 
standards 

4. Specified bidding procedures 

5. Designation of construction labor pay 
scale 

in contemplating allowable costs for a pro- 
posed project, there must first exist a clear 
idea of a// the costs involved, If there is a mil- 
lion dollars to spend, a million-dollar building 
cannot be built, The project budget must cover 
all costs related to the project which are 
chargeable to the capital funds available. A 
typical project budget would contain allow- 
ances for the following items: 

1. Construction cost of building facilities 

2. Site development and utility connections 

3. Fixed equipment 

4. Architectural and engineering fees 

5. Contingency allowance 

Additional budget items might include land 
acquisition, demolition of existing buildings, 
landscaping, movable equipment and furnish- 
ings, legal fees, special consultant fees, and 
miscellaneous special expenses. As a rule of 
thumb, in the average building project, con- 
struction cost cannot exceed three-quarters 
of the allowable project cost amount. If the 
project requires an unusual amount of furniah- 
ings and equipment, or if unusual site condi- 
tions add heavily to site-related costs, the 
allowable ratio for building construction cost 
will be correspondingly reduced. 


THE LEARNING ENVIRONMENT 
Economics of Comfort Conditioning 


Business and industry have amply proved that 
people perform more efficiently in ideally con- 
trolled surroundings, and equally well support 


ed is the fact that financia! savings have been 
made. Transtating these arguments to the 
school situation, it can be said that if students 
learn and teachers instruct more efficiently in 
a controlled learning environment, more stu- 
dents can be educated in less time, hence at 
a lower cost per student. If the building is 
conditioned for effective 12-month operation 
and is made attractive for intensive community 
use, it can certainly be said to be more efficient- 
ly and economically used. 

Certain characteristics of building designs 
appropriate to total environment conditioning 
may, if the educational program permits, tacili- 
tate more economical construction, particu- 
larly if imagination is used in planning. The com- 
pact plan, for example. produces minimum ex- 
terior wall area, reduces piping runs, uses cor- 
ridors and service areas most efficiently, and 
can be substantially more economical to build, 
operate, and maintain than other plan 
arrangements. 

More and better use of the school build- 
ings is, in itself, an economy to the community. 
Add to this the broadened educational and cul- 
tural advantages to the community at large, and 
it becomes apparent that the totally comfort- 
conditioned school is both practical and neces- 
sary. 


Architectural Functions 


The mechanical elements are the basic, but not 
the only, considerations for the entire job of 
climate control. The orientation, the plan ar- 
rangement, the design of the building, and the 
materials used can contribute to the quality of 
comfort achieved and to the economy (see Fig. 
1). Consider the following: 

1. Plan. Less room and exterior wall expo- 
sure in a compact, multistory building will cost 
less to heat and cool than a sprawling, one- 
story arrangement of equal area and cubage. A 
plan consisting of predominantly interior class- 
room spaces and peripheral corridors provides 
flexibility of space and economies in hesting 
and cooling. 

2. Orientation. Classroom windows facing 
east or west receive excessive heat from the 
sun. Although this fact assists heating in cold 
weather, the cooling problem is generally 
greater. As a general rule, it is preferable to 
face the majority of rooms north or south. 

3. Fenestration. “Windowless” buildings 
are entirely practical: they save on initial cost, 
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maintenance, and heat loss and are free of out- 
side dust, smoke, odors, and noise. Some 
windows should be introduced, however, to 
avoid that “closed-in” feeling. On the other 
hand, equally strong arguments can and have 
been made for the other environmental advan- 
tages of large window areas, the benefits of 
close relationship to the out-of-doors, and the 
welcome of light and sunshine to one's physi- 
cal being. 

4. Solar controls. Wide roof overhangs, 
solar screens, glass block, and similar devices 
to contro! sunlight are no longer as essential, 
The use of heat-absorbing glass reduces glare 
and light transmission and produces econo- 
mies in the HVAC system design. Cleaner, sim- 
pler, far less expensive designs are now possi- 
ble with uniform, high-level electrical illumina- 
tion. 

5. Insulation. Adequate insulation of roots 
and exterior walls reduces both heat loss and 
heat gain far more then is generally supposed. 
Even double glazing adds measurably to more 
economical climate control, 

6. Space conditioning. Skillful use of light- 
ing, acoustic materials, and color and form in 
school design are essential ingredients of con- 
ditioning space in the learning environment 
and, properly applied, act upon our senses of 
sight and hearing to cause reactions conducive 
to better learning and teaching. 

7. Lighting. Good lighting design involves 
locating illumination sources so that work 
areas receive adequate light free of glare and 
excessive contrast or shadow. Both natural and 
artificial light must be controllable to eliminate 
glaring shafts of sunlight or to darken the room 
for projecting pictures, It is desirable to use 
some incandescent lighting, strategically 
placed, to create points of variety and accent 
in the more conventional all-fluorescent sys- 
tems. 

&. Acoustics. Acoustical control involves 
containment, absorption, and retlection or rein- 
forcement of sound. According to the circum- 
stances of the listener, sound should be pre- 
vented from leaving a space when it will 
disturb people in adjacent rooms, Certain 
amounts of acoustically absorbent material 
must be used to “soak up” noise in such areas 
as corridors, toilets, and cafeterias. Accurate 
and comfortable hearing of music in an audi- 
torium depends on projecting sound from re- 
flection from some surfaces, but absorption in 
others to prevent distracting echos; # speaker's 
voice may have to be reinforced by an amplifier 
in large rooms. 

9. Colors. Color is a psychological aid to 
learning. Tastefully used, it can enhance envi- 
ronment, engendering o cheerful, receptive 
mood. Bright, warm colors stimulate excite- 
ment and action in the gymnasium; soft, cool 
colors create s quiet atmosphere in places of 
study. 

10. Form. The physical shapes of our sur- 
roundings also have psychological etiects 
which can favorably influence learning. Large 
rooms, such as the library, cafeteria, or audi- 
torium require higher ceilings, for a sense 
of airy freedom, than do small offices and 
conference rooms; corridors should be offset, 
widened occasionally, and given a view in 
order to avoid the feeling of interminable con- 
stricting length; an atmosphere of spacious- 
ness, or lack of confinement, can be created by 
making some interior partitions of glass. This 
is particularly important when the plan design 
involves large areas of interior spaces, made 
possible by a climate-conditioned system. 
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SITE SELECTION 


The farsighted school board will project its 
needs well into the future and select and 
acquire sites while land is still available and 
cheap. Such prudent long-range planning is 
facilitated by consultation with local county 
or regional planning agencies that possess 
knowledge and appreciation of the long-term 
system needs and growth patterns on com- 
munity development. Frequently, large-scale 
development builders can be persuaded to 
dedicate land to community purposes well in 
advance of need with consequent savings to 
taxpayers. The following is a list of basic items 
for use in the selection of a school site. 
|. Present and future environment. Eco- 
nomic, social, and housing makeup of 
community 
Il. Integration with community planning. 
Potential housing expansion relative to 
size, need, and location 
Zoning requirements, limitations or 
restrictions 
itl. Role in comprehensive school building 
plan, Relationship to high schools and 
other elementary schools in same dis- 
trict (township, county, or community) 
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IV. Site characteristics. Site location — 
urban, suburban, or rural (determines 
demand for minimum and maximum 
space required); percent of usability of 
site for building, recreation and play- 
fields, parking, roads, and services; 
soil conditions — water table, flood plan, 
adjacent watersheds, and suitable mate- 
rials for structural applications 

V. Utility services. Utilities — availability 
and cost of electrical service, sanitary 
service (if none, feasibility of sewage 
treatment plant or septic tank); initial 
cost of land versus cost of land versus 
cost of improvements 


SITE PLANNING 
Analysis of Site and Surrounding Area 


Site analysis, synthesis, and design are best 
developed by a team including the architect, 
landscape architect, and engineer working 
closely with the client. Using the checklist 
outline below, this analysis should be based 
on the specifics of the site and surrounding 
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Site Selection 


area, the educational program, and community 
relationships. 
. Site analysis and evaluation 


A. Location 
1. Regional 
2. Vicinity 
8. Description 
1. Size and survey locations 
2. Existing conditions 
#. Soils—classification and uses 
b. Topography — contours and 
grade elevations 
c. Hydrography —flood plain, wa- 
tershed, streams, lakes and 
swamps 
d. Structures — existing types, 
historic value or landmarks 
e. Easements—widths and de- 
scriptions 
f Vegetation—type and size of 
materials 
g. Utilities— sanitary, storm, water, 
gas, and electric 
h. Wind and Sun—precipitation 


and humidity 
i. Natural features and present 
land use 
Cc. Zoning 


1. Type and restrictions 
0. Environmental conditions 

1. Noise, vibration, and interference 
Aircraft 
Railroad 
Auto 
Commercial 
Electrical 
Radar 

g. Industrial 

2. Smoke and smog 
£—. Access road characteristics 
Type — paved, unpaved, etc. 
Width—paving and right-of-way 
Volume— daily average and peaks 
Planned improvements — widening, 
extensions, expressways 
Traffic patterns — regional, city and 
local 


me angee 
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. Site requirements 


A. Vehicular 
1. Parking requirements 
a. Executive 
b. Employee 
ec. Visitor 
. Service 
. Maintenance equipment 
. Public transportation 
edestrian 
. Circulation 
2. Recreation 
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C. Utilities 
1. Normal requirement 
2. Special requirement 
DO. Miscellaneous 
1. Police and fire protection —dis- 
tance, location, municipality, 
jurisdiction. 
2. Exhibit areas 
3. Community use 


Land Use 


Space Allocation Studies should incorporate all 
the elements and spaces required by the total 
developed program. In addition, any limitations 
which may be caused by specific site condi- 
tions should be noted. 


Relationships The relationships of these pro- 
posed site elements and spaces to each other 
and to the site are best developed visually as 
diagrammatic studies such as those shown in 
Figs. 1 to 3. 


Circulation 


Circulation patterns are continuous from the 
points of access ast property lines to and 
through the buildings and must be designed as 
integrated systems. Safety is important, 
particularly for lower age groups. For safe and 
efficient movement, separate each different 
type of circulation. Eliminate or minimize cross 
traffic between pedestrians and vehicles. 
Separate drop-off facilities for buses and auto- 
mobiles. Service vehicles should be excluded 
from these drop-off areas; if this is not pos- 
sible, use of service areas should be permitted 
only at times when pedestrians are not present. 


Vehicular/Automobile Oifferentiate and provide 
for the three types of automobile traffic normal- 
ly found on a school site: faculty, student, and 
visitor or parent. 


Vehicular/Bus Give careful consideration to 
number, loading and unloading areas, site 
access, and storage of vehicles. Plan so that 
the backing up of buses is never necessary. 


Vehicular/Serice Service-vehicle access and 
loading and unloading areas should permit 
as short and direct an approach as possible 
with adequate maneuvering space. Service 
areas and access should be separate from 
other circulation systems. 


BUSING 
Magnet School Busing Study Figures 4 to 7 


represent four (4) approaches to developing 
a system of bus parking and circulation. Pres- 
ently, 36 buses will be required to provide 
transportation for 1,800 students to and from 
the school site (site aren required for this 
service is significant—see land use studies). 

Dimensions of buses to be considered are 
bus length = 36 ft 0 in.; bus width = 8 ft 0 in.; 
inside turning radius — 45 ft O in.; outside 
turning radius = 60 ft 0 in.; typical stall size 
= 12 ft Oin. 14 ft 0 in. Buses should not 
be required to back up. (Tables 1 and 2.) 


TABLE 1 Auto Number and Space 





Requirements” 

School Parking spaces 
Elementary .........., One per classroom + 3 
Junior high . . One per classroom + 6 
High school... . . One per classroom + 16 





* Space requirements average 350 to 400 sq ft per auto- 
mobile, depending on parking angle. The most efficient is 
90° parking. 
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Fig. 3 Site circulation plan. 


People 


Satety is most important. Walkways of all- 
weather, nonskid materials, well delineated 
and arranged to eliminate or minimize conflict 
with vehicle circulation can be both safe and 
pleasant. Where changes in grade are neces- 
sary, @ ramp is generally preferred to steps 
and the incline should not exceed 5 percent 
especially where snow and ice are expected. 


TABLE 2 Comparison of Busing Study Data 


PARKING 


There is usually merit in separation of the 
three types of automobile parking, with the 
daytime visitor taking precedence over faculty 
and student. Parking facilities should be 
located to consider all their uses, including 
daytime uses for visitor, parent, faculty, or 
student, uses for school-related or community 
events within the school building, and uses 





Area required per bus 





Minimum width Lineal feet required —(includes circulation), 

required (for 36 buses) sq ft* 
Parallel single file 12 {tO in. 1,584 528 
Parallel tree access - 25 ft 0 in 2,736 1,900 
30° peel-off 55 ft 0 in 860 1,320 
30° free access 65 ft 0 in 860 1,572 
45° peel-off 65 ft 0 in 620 1,100 
45° free access 85 ft 0 in 620 1,440 
60° peel-off 85 ft 0 in. 510 1,164 
60° free access 115 ft 0 in 510 1.584 





* Data are approximate 
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(a) SINGLE-FILE SYSTEM 


FIRST BUS IN LINE MUST GO TO END OF 
SYSTEM AND MUST ALSO LEAVE FIRST, LIMITED. 


1 76' + AVERAGE | REQUIRES 1,900 sq ft/BUS 
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(b) FREE-ACCESS SYSTEM 
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Fig. 4 Parallel bus parking system. 


REQUIRES 1,320 sq ft/BUS 
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(a) PEEL-OFF SYSTEM 


FRONT BUS MUST LEAVE FIRST, THEN 
NEXT BUS, ETC. 


REQUIRES 1,572 sq ft/ BUS 
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(b) FREE-ACCESS SYSTEM 
Fig. 5 30° bus parking system. 


relating to various outdoor athletic events. 
Overflow parking areas may double as paved 
play areas when properly designed and located. 

Access to parking facilities and arrangement 
of parking lanes should minimize conflict 
between automobile and pedestrian. Collector 
walks should be provided and arranged to 
permit pedestrians to exit vehicle areas as 
directly as possible (see Fig. 8). 


RECREATION FACILITIES 

Site Location Considerations 

These criteria for recreation areas, such as 
relation to adjacent property, soil stability and 
percolation, existing vegetation, existing 
topography, etc., are important; however, 
special attention should be given to the need 
for large open spaces for field games with 
adjacent existing vegetation to provide shade, 
oxygen, and windbreak. In dense urban areas, 
where ordinary open spaces are scarce, such 
field facilities can be created on air rights, 
rooftops, and terraced slopes. Informal play 
areas, especially for the lower grades, can be 
created in multilevel arrangements conforming 
to a steep site; this is not possible with field 


REQUIRES 1,100 sq ft/BUS 
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(a) PEEL-OFF SYSTEM 
(FIRST BUS MUST LEAVE FIRST). 





(b) FREE-ACCESS SYSTEM 


Fig. 6 45° bus parking system. 


recreation facilities for the contect sports 
enjoyed by upper grades. Superimposition of 
layouts and multiuse helps conserve space 
when land is at a premium. 


Recreational Facility Layout 
One of the best approaches is to construct 
scale templates (1 in. = 50 ft for most site 
planning purposes) of all facilities considered 
in the school program. These can be drawn on 
tracing vellum, using official court and field 
dimension layouts as a guide. Cutouts can be 
used for shifting locations on site plan to de- 
termine optimum layout. Construction and 
funding phasing and types of multiuse can also 
be developed using these templates. 

in creating a unique layout for « site, con- 
sider these factors: 


TABLE 3 Analysis of Playground Surfacing 
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REQUIRES 1,164 sq ft/BUS 
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(a) PEEL-OFF SYSTEM 
(FIRST BUS MUST LEAVE FIRST). 


REQUIRES 1,584 sq ft/BUS 
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(b) FREE-ACCESS SYSTEM 


Fig. 7 60° bus parking system. 


1. Optimum orientation for sun and wind 
control 

2. Circulation for players and spectators 

3. Buffer zones between action spaces 

4. Access from showers, classrooms, 
student and spectator parking, and buses 

5. Access from community where multiuse 
is possible 

6. Flexibility of layout and accommodation 
of staging or building expansion 

7. Programming of play and 
experiences for younger children 


learning 


From School Sites, No. 7, U.S. Dept. of Health, Education, and 


Welfare. 
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8. Supervision and safety 
9. Compatibility of age groups, sexes, and 
type of activity in contiguous play areas 
10. Grading and slope for drainage (or 
underdrainage) 
11. Existing relationship to nearby com- 
munity facilities 
12. Need for balance of action spaces with 
provision of quiet open spaces 


Suggested Facilities According to Age Groups and 
Grade 

* Kindergarten to third grade: Sandboxes, 
sand trays/cans, slides and tunnels, swings, 
tree houses, climbers and steppers, trike and 
bike riding, water features. 

* Fourth to seventh grades: Climbers and 
jungle gyms, shuffleboard, hopscotch, informal 
group games, little league ball, softball, spider 
webs and trampolines, adventure playgrounds 
with junk building materials. 

* Eighth to twelfth grades: Softball, base- 
ball, football, touch football, soccer, volleyball, 
tennis, archery, track and field events, rifle 
range, physical fitness workout course. 


Materials for Recreational Surfaces and Structures 
Effect of low-maintenance synthetic surtacing 
and structural materials is significant. Their 
increased durability under intensive use makes 
multiuse and community use feasible. All- 
weather surfaces maximize use; cleaning by 
hosing, vacuum, and snow blower minimize 
maintenance. Durable yet flexible play sur- 
faces allow use in cold or wet weather without 
injury to surtace or players. Regrading, reseed- 
ing, fertilizing, aerating, spraying, mowing, 
and weeding are eliminated. 


DRAINAGE 


Proper storm drainage is essential to success- 
ful school-site facilities in most areas of the 
country. Not only do the function and longev- 
ity of many facilities and materials depend on 
good drainage, but in some cases permanent 
damage may result from water. Surface and 
subsurface systems or combinations should be 
designed to adequately handle the needs of 
buildings and site facilities. Where possible, an 
overland emergency system should be incorpo- 
rated, using the relative grade elevations of the 
site. When circumstances do not permit this, a 
standby system of pumps or power generators 
is recommended. 


PLANTING 


Select materials indigenous to the area where 
possible, and supplement with ornamental ma- 
terials that possess characteristics not obtain- 
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Fig. 8 Parking area circulation. 


able with local materials. Plant materials 
should also have low maintenance require- 
ments and be compatible with existing growing 
conditions, Plant material for school sites gen- 
erally consists of shade trees, ornamental 
trees, evergreen trees and shrubs, deciduous 
shrubs, vines, and ground covers (see Fig. 9). 
Though some of the ground-covering material 
on most school sites functionally is mowed 
grass, this material remains one of the highest 
maintenance types. It is recommended that its 
use be kept to the necessary minimum and the 
use of meadow and prairie grasses and other 
types of ground-covering materials be consid- 
ered. This is particularly important on sites 
where appropriate ground cover material exists 
and should be carefully preserved. Select plant 
material on the basis of its mature size and 
character to minimize excessive shearing and 
early replacement. Initial sizes should not be 
less than # reasonable minimum to ensure sur- 
vival from injury or damage by students and 
other causes. In addition to providing an aes- 
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thetic contribution plant material on the school 
site can be used to solve many problems such 
as windbreaks, screens and buffers, sound 
dampers, sun and light controls, erosion con- 
trol, and air purification. 


SAFETY 


Schools, by the nature of their occupancy and 
use, require higher standards of safety than 
other types of buildings, Provisions for lite 
safety have the highest priority and affect the 
entire design in plan, construction, and choice 
of materials. All phases of health and safety be- 
come pervasive program elements that un- 
avoidably add to the complexity and cost of 
schools and greatly determine their form and 
plan organization and appearance. 

Building codes generally have separate and 
specific requirements for school construction. 
Many states and counties have school safety 
codes established by departments of education, 
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health, and public safety. Architects and engi- 
neers are obligated to inform themselves of all 
reviewing authorities and applicable codes in a 
given locality, In the absence of adequate local 
codes, standards of the National Building Code, 
the National Board of Fire Underwriters, and/or 
the BOCA (Building Officials Conference of 
America) Code are good guides. The following 
are some of the safety considerations of 
concern: 

* Structural safety 

Material strengths and factors of safety 

Fireproof and fire resistive structures 

Windstorm resistance 

Earthquake resistance 

* Fire safety 

Provision and protection of exits, corri- 
dors, and stairs 

Fire detector and alarm systems 

Sprinkler systems 

Materials and finishes with low flame- 
spread rating and Nontoxic combustion 
characteristics 

* Health safety 

Ventilation systems and standards 

Lighting standards and electrical code 

Plumbing fixture requirements and plumb- 
ing code 

Swimming pool and locker room require- 
ments 

* Special emergencies 

Emergency lighting systems 
Air raid shelter and radiation protection 
Tornado protection and shelter 
* Accident protection 
Nonslip surfaces (especially stairs, ramps, 
locker rooms, pool decks) 
Vision panels, door swings and hardware, 
Hand rails 
Safety glass in doors, sidelights 
* Handicapped provisions 
Required accommodations st entrances in 
circulation provisions, toilets, and other 
public accommodations for use by handi- 
capped persons. 

Sensible corridor planning and location of 
stairs and exits to handle traffic flow without 
congestion will usually provide appropriate fire 
exit facilities. However, codes must be checked 
to ensure proper corridor widths, corridor 
lengths, and smoke barriers at suitable inter- 
vals. Stair enclosures are required for all stairs 
connecting more than two levels and are rec- 
ommended for stairs generally. Most stairs are 
used for exit purposes and have detailed code 
requirements which must be met such as width 
and ratio of tread-to-risers. 


School Exits 


Exits and emergency exits should be clearly 
marked so that at no time is there any doubt or 
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Fig. 11 


hesitation as to their purpose. A sign indicating 
the nearest exit should be visible from every 
point in the corridor. Two or more exits should 
be provided from any area within the school. 
Some states require two exits from each class- 
room. 

it should be possible to open every door 
from the inside at all times, even after school 
is closed for the day. 

A well-defined exit will include a lighted red 
exit sign and a white security light connected 
to an emergency power supply in the event of 
main power failure. 
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Fig. 12 


Stairways 


One of the most critical parts of school traffic 
design is the stairway, which should be located 
in relation to the overall traffic pattern, keep- 
ing in mind load distribution, safety, destina- 
tion of students between periods, and elimina- 
tion of cross traffic. The stairways should be 
designed for easy, fast, and safe movement of 
boys and girls. 

Stairways not only provide egress to and 
from various floor levels, but they ore used 
every period for the vertical circulation of 
students changing classes. It is important that 
Stairways be designed so that boys and girls 
with books under their arms may walk side by 
side to avoid congestion; a width of 4 ft 8 in, to 





Fig. 10 
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5 ft between handrails is recommended. Stair- 
ways should be of fireproof construction, lead- 
ing directly to the outdoors. They should be 
provided with smoke-control facilities, separat- 
ing the stairwells from the corridors which they 
serve. 


Corridors 


A well-designed school has corridors that 
accommodate the free and informal movement 
of students. The narrow corridor usually re- 
quires formal, regimented, and supervised 
traffic flow. 

The walls of corridors should be free of all 
projections. Heat units, drinking fountains, 
fire extinguishers, lockers, doors, and display 
cases should be recessed in the interest of 
student safety (Fig. 10). 

Acoustical properties are desirable to reduce 
hall noise. Corridors should be well lighted, 
with emergency provision in the event of main 
power failure. Floor covering should be dur- 
able, nonskid, and easy to maintain. 

The maximum longth of unbroken corridors 
should not exceed 150 to 200 ft. Longer sec- 
tions give an undesirable perspective. 


Stair Treads 


Standard dimensions of stair treads and risers 
should be used in schools. Odd dimensions 
increase the stair hazards for children as well 
as adults. Wax used on classroom and corridor 
floors may be deposited on stair treads by 
students’ shoes. One way to reduce this hazard 
is to design a tread that will give traction re- 
gardiess of wax application. Inserted carborun- 
dum treads have proved adequate (Fig. 11). 
Surface-mounted strips are unsatisfactory. 


Handrails 


Handrails are necessary on both sides of stair- 
ways in accordance with the National Building 
Code. They should be installed with attachment 
brackets permanently anchored in the masonry 
wall (Fig. 12). Brackets anchored with lead, 
wood, or leather expansion bolts often result in 
unsafe support and considerable maintenance. 


Boys and girls are not expected to use caution 
in opening and closing doors. The hazard of 
striking students with doors can be reduced by 
including a vision panel in the door (Fig. 13) 
and by recessing the door. The location of this 
panel should be in proportion to the varying 
heights of children. Use of tempered or wire 
glass will provide safety. 

Vision panels placed next to doors allow 
students to see someone approaching the door 
from the opposite direction. These panels 
should be designed with opaque sections near 
the floor and mullions at suitable intervals to 
clearly identify them as windows, not passage- 
ways. 

Covered walkways to accommodate inter- 
building traffic should be designed to protect 
students and not for appearance alone. The roof 
deck should be wide and low. Provision should 
be made to carry off roof water. Proper outside 
lighting will be necessary under the roof deck. 

Some current trends in school planning such 
as the open-plan concept depart from tradition- 
al room and corridor arrangements and raise 
new problems in preserving a protected route 
of exit from all parts of a school building, At- 
tempts to make use of corridor areas for in- 
struction, study, or special purposes must be 
carefully planned to maintain a clear traffic lane 
free from obstacles or disruption by movable 
equipment and furnishings. 


Safety 
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Fig. 13 


Efforts to minimize barriers between instruc- 
tional areas and corridors by glazing with ordi- 
nary glass or by eliminating portions of corri- 
dor walls run counter to traditional safety 
requirements, but have been accomplished 
through special provisions of sprinkler sys- 
tems, plan organization, and building material 
use. Open planning for large instructional areas 
accommodating several groups with no desig- 
nated corridor areas and with flexible divisions 
provided by movable partitions and divider 
units also presents special problems of safety. 
Since many codes were written before this edu- 
cational concept became popular, planning of 
this type will require conferences and coopera- 
tion with public safety officials to obtain agree- 
ment on acceptable provisions for safety. 

Some safety considerations, such as avoid- 
once of risers at entrances, also relate to the 
needs of the handicapped and the temporarily 
disabled. Low-pitch ramps instead of stairs at 
changes in level can be a safety feature as well 
48 ® Service to the physically handicapped and 
an sid to the movement of maintenance equip- 
ment and supplies. Special additional provi- 
sions for the handicapped should be made in 
toilets and other areas. 

Secondary to life-safety considerations, but 
still a major factor in school design, is the pres- 
ervation of building integrity and security. Fire 
insurance bureaus establish requirements of 
building design and construction which must 
also be checked for the safety of the occupants 
and for qualification for reasonable rates of in- 
surance. External security should be provided 
by night illumination of the srea around the 
building and by other electronic systems. Prob- 
lems of vandalism are increasing with exterior 
glass a particular target. Currently, glass areas 
are being reduced along with the trend to air 
conditioning, and new types of plastic glazing 
are being used. 

While most responses to the various safety- 
factor requirements are quite obvious, com- 
monsense planning and aesthetic consideration 
can make schools more safe in other ways. The 
perticular use of colors and materials can pro- 
duce an aura of serenity and order in them- 
selves. A plan of sure clarity can minimize con- 
fusion and make circulation patterns clearer. 
Carpeting and other acoustic provisions can 
reduce noise and distraction. Materials that are 
attractive but easily maintained will allow a 
cleaner and safer school. And, lastly, the atti- 
tude of those learning and teaching in the 
school can make it safer. A clean, well-done, 
well-run, and “happy ship" school is a sate 
school, 


KINDS OF SCHOOLS 


There are different kinds of schools, function- 
ing as organizations of students and faculties, 
that serve various age groups and certain pur- 
poses. There are also different kinds of school 
plans, or ways of organizing the needed space 
to better respond to the ways of teaching cer- 
tain age groups and to other requirements such 





as site and climate conditions, construction 
and funding phasing, and code restraints. 


Organization of Students and Faculties 


Time, location, organization, method, and se- 
mantics all have had their influence on schools. 
Sometimes a school's name has little to do with 
what the school is. There are still grammar 
schools, but most of this category are now 
called elementary schools. Secondary schools 
usually denote grades 9 to 12, but this category 
now encompasses junior high and middle 
schools, depending on program and organiza- 
tion. Kindergarten at one time was preschool 
education. Now almost universally, it has be- 
come a part of the elementary school's pro- 
gram. Preschool education can be divided into 
a number of types: day care, nursery, and 
Head Start. 

There are community, central, neighborhood, 
regional, vocational, technice!, academies, aca- 
demic, and special schools. All these schools 
include education before higher education. 
Even the definition between lower and higher 
education is now being reconsidered, with the 
first two years of college and junior college be- 
ing thought of as the thirteenth and fourteenth 
years of public education. 

Because of the overlapping names, grades, 
levels, and age groups, the following list of de- 
scriptions and Fig. 14 might make this maze 
somewhat clearer. 
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* Day care: Serves the dual function of pro- 
viding a custodial or care center where working 
parents can leave their preschool child and pro- 
viding group learning experience for the child. 

* Nursery: May serve the same function as 
day care, but frequently provides only the 
group learning experience. 

* Head Start: The same function as day care 
and nursery for socially deprived children, with 
emphasis on program and experience to reme- 
dy or prevent the problems of such deprivation. 

* Kindergarten: Usual type of introduction to 


group learning experience in elemefitary 
schools. 
* Elementary: Traditionally covers K-8. 


However, more frequently in recent years it 
covers only K-6 with junior high or middle 
schools experience for the last two years. 

* Primary: The earlier years of elementary 
education, usually K-3, sometimes K-4. 

* Middle schools: Usually grades 5-8, some- 
times grades 4-8, combining both secondary 
and elementary pupils. Program is frequently 
structured as a secondary school. 

* Secondary schools: This category includes 
middle schools, junior high schools, and senior 
high schools, grades 5-12. 

* Junior high schools: The earlier years of 
secondary education usually grades 7-9, some- 
times grades 7 and 8. 

* Senior high schools: The latter years of 
secondary education usually grades 9-12, 
sometimes grades 10-12. 

* Special schools for secondary education: 
These schools are usually found in large urban 
areas or in more rural areas as special regional 
schools. They provide a special curriculum for 
such studies as vocational training, business, 
art, drama, science, marine, and fashion and 
design. 

* Special schools: Schools for children who 
do not fit traditionally into the normal school 
programs. These schools are for emotionally 
and physically handicapped, the mentally 
retarded, or the exceptionally bright. 

* Community schools: Community use of 
the facilities for programs other than the 
normal school program. This can range from 
the limited use of a gymnasium for basketball 
at night to « building that could house social 
agencies; health agencies; extensive youth 
programs; and programs for the elderly, social 
guidance, public assistance, legal aid, etc. 

+ Neighborhood: Generally means smatier 
schools identified with a specific neighbor- 
hood, where busing is neither necessary nor 
desirable. 

+ Central schools and/or regional: Generally 
found in rural areas where population density 
does not support adequate school facilities. 
Children are bused for great distances to allow 
them to attend facilities that offer them 
broader program and opportunity. 

* Urban: Urban schools can be any of the 
above, but some new innovations are such 
things as storefront academies. 

* Storefront schools: These schools identify 
with the people of the street in heavily con- 
gested urban areas. Such schools do away with 
the traditional atmosphere. They relate to the 
dropout and other youth who are alienated from 
the traditional institution, 

* Schools without walis: In downtown urban 
areas, schools use the facilities of community 
space, office space of business organizations, 
public libraries, etc. 


Organization of Spaces 


There are many ways to organize the spaces 
for a school into a plan, and many determinants 
to consider, beginning with the basic purpose 
of the specific teaching program and the 
children to be served. But even this basic 
premise may have to be considered in the 
context of how flexible the plan may be made 
to anticipate the possibility, or rather the 
probability, that the school could convert to 
some other organizational structure. 


Pupil Capacity 
Elementary Schools Before any calculation of 


school capacity can be made, the school system 
must have an educational policy establishing 
the optimum capacity of classrooms. In many 
schools this figure is set at 27 pupils, which, 
when used as an average class size, may mean 
that some rooms will exceed this number. 


Kindergartens may be set at 20 pupils in each 
of the morning and afternoon sessions. 

Some schools do not like to exceed 25 pupils 
per class. It is frequently recommended that 
when a class goes to 32 pupils it be divided into 
two sections with two teachers. It is also ad- 
visable in determining the capacity of an ele- 
mentary school to consider each grade sepa- 
rately so that there will be no single classroom 
housing more than one grade. 


High Schools Determining capacity on the 
secondary school level is considerably more 
complex than on the elementary school level. 
Capacity in « good secondary school reflects 
the kind of educational program and the educa- 
tional goals of the community. (See Fig. 15.) 

The character of the classroom and the sub- 
ject are determinants of the classroom size. 
Physical education classes may run to 35 or 40 
students; shop classes should not exceed 20 
students. Many other areas should not exceed 
25 students and might, more likely, hold 20 
pupils, including science rooms, hornemaking, 
and fine arts. These class sizes may be adjusted 
from community to community, but for compar- 
ative purposes it would be helpful to maintain 
a standard formula for determining capacity 
(Table 4), 





Flexibility and the Open Plan 


Indeed, flexibility has become a most critical 
consideration, reflecting the continuing 
changes in educational thinking and building 
techniques. The open-plan concept derives 
from a dramatic change from the self-contained 
classroom to various size spaces to accom- 
modate groups working together and separate- 
ly, and also from the development of dramatic 
improvements in lighting and ventilation 
techniques, acoustic and long-span structural 
economies, and the total economy of better 
utilized space. 

What is required by users and authorities is 
a real breakthrough in attitudes toward the 
sharing of s total space by @ large group of 
different ages so that the space can be con- 
structed with few or no ceiling-high partitions, 
without any special concern for being near 
windows, and with no especially designated 
bands of space for circulation. 

In fact, the open-plan concept responds to 
a looser, more relaxed society with more con- 
fidence in the group, and to the totality of the 
school's objective of enabling people to get 
along with each other, and to the step-by-step 
progress of democracy: an individual into a 
group, a group into another, into the whole. 

As with many ideas in education, the open- 
plan concept has begun at the elementary 
school level and has yet to extend appreciably 
beyond to where concepts of specialization 
begin, spaces are more especially planned, 
and innovations are more slowly realized. Such 
areas of specialization, like science, bring 
together people of specialized interest and 
require the use of specialized equipment or 
teaching techniques that make more difficult 
the realization of new, combined approaches. 


TABLE 4 Classroom Capacity for High Schools 





Type of space 


No. of units 
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Capacity of units Total capacity 


Classroom 19 x27 513 
Science laboratory 3 x25 75 
Commercial education 4 x 25 100 
Home economics 2 x25 50 
Art 1 x25 25 
Shop 3 x 20 60 
Band or chorus 2 x35 70 
Gymnasium, playroom 1 x35 35 
Gymnasium with partition 1 x 70 70 
General education laboratory or study hall x35 
Maximum capacity: 998 
Optimum capacity at 80 per cent utilization: 798 





Working Space Relationships 


Successful planning puts together the parts 
in such a way that they work well together. 
As the open-plan concept responds to » way of 
teaching and a way of efficiently using space, 
any good plan stems from and assures efficient 
function by responding carefully to the educa- 
tional program and matching it with a logically 
engineered building expression. Circulation 
should be as direct and minimal as possible, 
directed to an efficiency of the total plan to 
allow for the incorporation of amenities to give 
the school some special qualities. 

The sections following on special areas 
define their own requirements as part of the 
total program and further illustrate relation- 
ships within their specialties. Circulation to 


Variety in Plan Concept 


The plans shown have been chosen for the 
differences they illustrate, simply because 
many factors other than purpose and function 
affect and determine the concept of a plan. 
Some ere compact and chunky, containing 
large amounts of interior, mechanically ven- 
tilated spaces for reasons of internal relation- 
ships or ultimate use of restricted site. Some 
are cluster plans using units connected by 
circulation links to resolve a plan into a series 
of smaller pieces to give the school better 
scale, to allow small children to respond better, 
to relate better to a neighborhood of homes, 
and to fit better to changing terrain. 

Other plans group their parts to resolve a 
large school into component communities of 





Fig. 16 


the school and within the school along with 
the physical needs of the spaces establishes 
the plan concept. The plan examples shown 
vary in total concept yet work as entities in the 
relationship of their parts. 


FACTORS AFFECTING UTILIZATION OF CAPACITY 
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ee | and Availability '! Study Holl =! Instructed 
Small Schools Average Schools Large Schools | of ' Periods ‘ | 
(under 500 — (500-1,000 (above 1,500 | Classrooms : | (Lorge group 
pupils) pupils) pupils) ; ‘ ' instruction 
60-70% average 80% may reoch {| : ' re 
90% 1 ' ' capacity) 
Fig, 15 


students. Others especially relate to unusual 
site conditions, place emphasis on unique cir- 
culation requirements, and respond to the need 
of incremental expansion of classrooms or core 
elements. Chosen to represent such differ- 
ences, the examples shown collectively reflect 
@ major trend in school buildings, as in all 
buildings: a trend away from finger plans or 
nerrow building units dependent on windows 
toward large plan areas divisible into many 
combinations, more efficient in usable ares, 
developing less perimeter wall, and generally 
representing more value for the cost to build, 
to utilize, and to operate. 


Elementary Figure 16 shows a city school of 
three units, four stories high, dependent on 
simple stair circulation, Most classrooms get 
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Fig. 17 


corner orientation, minimum corridors, simple 
convertibility to open-plan clusters, efficient 
site utilization, and repetitive construction. 

Figure 17 shows an open-plan concept of 
spaces for small groups arranged around large 
group instructional areas for three age groups 
in turn related to a central study-resource 
center. Administration and other shared spaces 
wrap around school court entrance area. 

Figure 18 illustrates a cluster plan of divisible 
classrooms arranged by age groups sharing 
central entrance areas, relating to shared 
spaces, and resulting in o plan of residential 
scale and noninstitutional interiors. 

A two-story school, s near square in plan, is 
shown in Fig. 19. Its lower level accommodates 
the more fixed elements of special function 
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requiring special services. The upper floor 
accommodates the more typical, simpler 
spaces like classrooms and library and has the 
potential for complete flexibility around the 
stair and toilet cores. 

In Fig. 20, there is an efficient, one-story 
plan of alternating classroom clusters opening 
to private courtyards and connected by a main 
circulation aisle. Shared facilities are centered 
in the plan for easy public access through the 
large entry court. 

Figure 21a shows another special city school 
for ages 3 to 14 on a limited site, three floors, 
with large corner open-plan spaces for group 
instruction related to a core space for faculty 
and seminar use. Rooftops of a related parking 
area and a communicative arts center are used 


to supplement the site's minimal play area. 

Figures 216 and c show the communicative 
arts unit, a centered experimental theater sur- 
rounded by art studios of adaptable, divisible 
Space with service utilities on the inner perim- 
eter. 


Junior High— Middle Schools The plan shown in 
Fig. 22 was developed for a narrow city lot, 
and compactly radiates its parts out from a 
central activities court. The specialized and 
public-oriented facilities are all on the ground 
floor, while stairways at the four corners serve 
the upper floors of typical classrooms that 
ring the courtyard. 

Figure 23 is @ two-story middle school with 
classroom/laboratory blocks related to a cen- 
tral resource area. All the major units are well 
articulated, with stair units on the edge of or 
between flexible units of space. The pool is a 
later added unit and illustrates the ability to 
successfully expand such a concept. Figure 23b 
is the upper floor academic unit, illustrating 
a classic and basic grouping of classrooms 
around a large, shared lecture room. 


High Schools Figure 24 shows a campus-type 
plan resolving a relatively large school into 
smaller elements. Classrooms are grouped 
around interior laboratory and lecture facili- 
ties, and the library is the academic focus; 
gyms and auditorium are in separate buildings 
of structures appropriate to their function, as 
are the academic elements. 

Figure 25 demonstrates a basic disposition 
of functional elements in simple, economic 
blocks of spaces organizing its public and 
major entrances to the left, and focusing its em- 
phasis on a pleasant circulation-flanked court 
to which the learning resource opens. 

Again, simple large blocks of space, in Fig. 





Fig. 19 


Educational 


ELEMENTARY AND SECONDARY SCHOOLS 
Kinds of Schools 





STUDIOS 





ROOF TOP | 
PLAY ARES 






r =a Ope) 


a od Se oe 
INSTRUCTIONAL |! LAC. 
; yon 4 






i 


INSTRUCTIONAL | 


ROOF TOP | 
PLAY AREA | 


(a) wD Po 


AUDITORIUM . i : GYMNASIUM 


iI 





181 





Educational 


ELEMENTARY AND SECONDARY SCHOOLS 
Kinds of Schools 









heft tet f+ 
CLASSROOM | 
> 


eretetetel 


MRM Dat a, | 
Se rr ne OO De Se 


SO 3 LIBRARY TT pages eee 


oe ie 


ecogecesereccnesenerecetecenetetecenereteconerstaverene®, 
eresesesesoneastenensseherecenenstenetotenetetet tenet 








ecestaeseatetene 


ote 
ms 
ee" 
* ~ eee! 
heat, WS 
me sere 
: BS 
Rs 


= ENGL ISH = 






were ere et tet tatatetetete® 
areata tetera! 





Educational 


ELEMENTARY AND SECONDARY SCHOOLS 
Kinds of Schools 


26, in a compact plan on a restricted city site, 
connected by a see-through, central, two-story 
unit of cafeteria, study and lobby and balcony 
circulation (toned area) and library at the second 
level. Terrain and grading of site allow academic 
units to exit without stair units. Form articulation 
develops a scale compatible to the neighbor- 
hood's apartments. 

Figure 27 is a school that has been added 
to many times; its most recent and substantial 
addition enlarges it from a school for 2,400 stu- 
dents to 6,000 students. The plan expansion de- 
velops around courtyards and resolves itself into 
four subschools, or houses, of 1,500 similar aca- 
demic facilities, with shared facilities expanded 
to serve the total. Each “house” of 1,500 has 
its own resource center, study, and dining facili- 
ties, as well as core classrooms giving the students 
a better sense of identity and scale for learning. 


Vocational High Schools A typical floor plan of 
a high school for business instruction (Fig. 28) is 
located approximately in a ten-story building in 
a downtown location. Designed as an office build- 
| ing to expand vertically, it has flexible space 
around the core of circulation and mechanical 
requirements. Additional elevators can be accom- 
modated in spaces next to the existing elevators. 

Figure 29 proves that vocational schools can 
indeed be exciting in concept. This plan groups 
its major shops efficiently in two wings and slashes 
through a ramping diagonal connecting the 
GYMNASIUM changing levels of the site. 

The portable or prefabricated classroom (Fig. 
30) is a good and useful idea that has developed 
a somewhat bad reputation. Designed to be tem- 
porary, it too seldom has been removed or re- 
placed or refurbished. It remains, however, a 
Fig. 25 good idea to serve temporary peak enrollment 
loads. Many such facilities are available, and their 
quality is improving. 
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ADMINISTRATION SUITES 


The administrative spaces for a school, wheth- 
er it's a single office for a teaching principal 
and # part-time secretary or a battery of offices 
for a huge high school, are the contro! center 
for the school and contact point for parents, 
students, and faculty alike. Here the school 
records are kept or reviewed, the ubiquitous 
public address system originates, budgets 
are developed, books and records are kept, 
and counseling and discipline are meted out, It 
is a first contact point and a crossroads check- 
point and is most always placed near the main 
entrance, and belongs there. 

Essentially it is an office, or a group of of- 
fices, conference rooms, work storage rooms, 
record storage, and money vault. Opening to 
the entrance lobby, Fig. 31 shows a well-devel- 
oped suite for an eleme@ntary school, containing 
the basic administrative offices and areas for 
typical related activities, Figure 32 shows a 
more extensive development for a junior high 
school, with added typically related space for 
counseling offices. Figure 33 shows a high 
school suite, where counseling occurs else- 
where, but with other facilities and a close rela- 
tionship to the resource center. Figures 34a 
and b are details for faculty mail boxes, allow- 
ing service from one side and access from the 
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“| faculty carrel units. Figure 35 develops in a 
linear plan. Figures 36 and 37 show the basics 
needed in a faculty office, and Fig. 38 is a 
unique variation that groups four faculty offices 
as an island space, with non-ceiling-high 
partitions, set in groups in a large resource 
center space for closer contact with the stu- 
dents. 

In school planning particularly, the area 
for office use is carefully dispensed in relation 
to all the other space needs and since the pub- 
lic is sometimes suspicious, careful planning 
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and choice of efficient equipment are especially 
important; minimums are almost invariably 
exercised, but common sense should be too. 
A few suggestions: fireproof files for records 
are less expensive than a fireproof vault; dis- 
ciplinary offices and waiting rooms should 
be kept separate from the administrative wait- 
ing room for psychological (student) reasons; 
and teachers’ mail should be private but easily 
accessible. 


LEARNING RESOURCE CENTERS 


Library may be yesterday's term for yesterday's 
services, for the school library has become the 
information and resource center for the school, 
and is more appropriately and now commonly 
called learning resource center (LRC), instruc- 
tional materials center (IMC), or information 
resource center (IRC). In addition to books 
and periodicals there are now records, tapes 
and casettes, closed-circuit TV programming 
and production, film, cameras, and projection 
equipment. Alongside the book stacks, chairs, 
and tables are sight-and-sound-equipped study 
carrels, listening rooms, earphones and pro- 
gram selectors, film splicers and slide-making 
equipment, preview rooms, even television 
studios. It is a supermart of media and a place 
for its active use, but its ultimate use could be 
anywhere and everywhere (Fig, 39). 

The resource center is now indeed where 
the action is and should be physically and edu- 
cationally at the heart-center of the school, 
as equally accessible as possible to the class- 
rooms, the laboratories, the administrative 
offices, and the community. It may weil be open 
after school hours and should be located to 
allow direct access to it. 

While the resource center is now a conglom- 
erate of materials and services and successful 
planning seeks the mixture of these for the con- 
venience of the users, contro/ of the materials 
becomes a greater concern and problem, along 
with well-related backup preparation and work 
space. The circulation of the users, the admin- 
istration of the materials, and the functional 
accommodation of the materials are the basic 
planning determinants. 

The examples illustrated show various 
combinations of elements, the constant of the 
contro! desk and its more usual relationship 
to workrooms, reference-periodical areas, 
and offices. Added required exits are treated as 
emergency exits with alarm provisions. Areas 
allocated for books and seating are usually 
prescribed by state agencies or follow rec- 
ommendations of the American Library As- 
sociation, The total program may best be de- 
veloped with a consultant in the field who is 
fully aware of equipment needs, current devel- 
opments, and the proper relation of a program 
for the resource center to the entire school 
curriculum, 

Though the idea of a quiet reading atmo- 
sphere has not been forgotten, the resource 
center has become a pleasant, busy goldfish- 
bow! kind of place: glassy, on display itself, 
extending its welcome to students as a com- 
fortable place they like to learn in. Whether 
it may be considered # resource center or still 
a library, whether it is an alcove off the lobby, 
a room, or a maze of parts, the real goal is to 
get the students to use the materials and to 
learn. Carpeting has become very common, 
and other surfaces are being upgraded, result- 
ing in good looking functional finishes to which 
everyone responds well. 

A resource center for a 1,000- to 2,000-stu- 
dent high school, Fig. 40 well illustrates the 
many kinds of facilities that can be included, 
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the mixing of stacks with group study tables 
and study carrels, a teacher material prepara- 
tion area, and a central nerve-control center. 

Figure 41 shows a typical carrel unit and de- 
tail equipped for audio-visual use. Grouping 
four together in this manner saves space and is 
8 useful alternative to wall perimeter units. 

Responding to the scarcity and high cost of 
land in certain communities, Fig. 42 shows a 
center that connects to an existing building, 
but is air conditioned and all below grade, with 
its roof developed as landscaped or play space, 
tt also responds 100 percent to the concern 
by some about windows in the resources cen- 
ter which reduce the wall perimeter for book 
shelving and other uses. 

Accommodating books remains a basic prob- 
lem in the desire to visually “open up” a re- 
source center; capacities can be gaged from 
the illustrations in Fig. 43 and Table 5. 

A two-level high school resource center is 
shown in Fig. 49 with entrance (and control) 
at both levels bringing the center's services 
closer to more of the school. An opening in the 
second level and generous stairs between 
levels unite the spaces that open to an enclosed 
court. 

Figure 45 shows one of fourlearning resource 
centers for a high school of 6,000 students that 
has been organized into four subschools of 
1,500 and related groupings of core class- 
rooms. Unique is the accommodating of faculty 
offices within the study-resource area in group 
units of non-ceiling-high glass partitions and 
book shelving units. This develops a close 
teacher-student relationship and a counseling 
tothetypicalresource center by persons expert 
in specific subject areas. 


CLASSROOMS 


The classroom layout in Fig. 46 represents a 
standard size room with a recessed corridor 
door and a standard seating arrangement. 

Figure 47 shows a room designed for ten to 
fifteen pupils. Rooms of this size can be used 
for a variety of purposes, such as conference 
room, student council room, or for small class 
groups. 

The development of the teaching process, 
extension of classroom activities, and use of 
group techniques within the classroom have 
led to new classroom design in recent years. 
Square classrooms have been proving more 
satistactory than rectangular ones. The area of 
the classroom is increasing with the realization 
that small classrooms of the past have been the 
greatest handicap to the improvement of the 
educational program. 

The large group lecture and demonstration 
room in Fig. 48 is provided with 64 tablet- 
armed chairs. Proximity to the demonstration 
table is important for all students. Seats should 
be tiered for better visibility. In the case of 
science demonstration, the demonstration table 
should be immediately adjacent to the prepara- 
tion room. Natural lighting is generally unde- 
sirable but, if required, provision should be 
made for automatic operation of blinds. The 
light switch should be near the demonstration 
table. 

Recommended classroom sizes for elemen- 
tary schools range from 650 to 1,150 sq ft. High 
school classrooms may range from 750 to 900 
sq ft. In some instances where large group 
teaching or team teaching is taking place, 
double classrooms may be desirable. In other 
instances, regular classrooms may be divided 
by the use of a folding partition which has a 
satisfactory acoustical separation. 


General Requirements for All Classrooms 
Design 

1. Sufficient space is needed near the front 
of the room for setting up audiovisual equip- 
ment, such as projection screens and charts. 

2. Ceilings should be a maximum of 9 ft 
high. 

3. Light from windows should, if possible, 
come over a pupil's left shoulder. No teacher 
should be required to face the windows when 
addressing the class from the normal teaching 
position. 

4. Ceilings and/or walls should be acous- 
tically treated. 

§. Floors should have a cushioning material. 


Location The classroom should have as quiet 
a location as possible, away from noisy outdoor 
areas. Ease of access to specialized facilities 
outside the academic unit should be ensured. 


Light Control Color films, television, and slides 
are becoming more and more widely used. 
Darkening curtains or light-tight blinds should 
be provided for light control in all teaching 
areas. The architect should give careful con- 
sideration to the problem of darkening cle- 
restories, skylights, and other sources of light. 
Consideration might be given to the type of 
venetian blinds that ride in side channels and 
are easier to operate and to clean than other 
blinds. 


Electrical Services 

1. A double electric outlet should be located 
on each of the three interior walls, and above 
all counters for use with equipment such as 
projectors and phonographs. Locations near 
sinks should be avoided. 

2. Eight-inch clocks should be placed in all 
educational rooms. 

3. A fire-alarm system is required. 

4. Light switches should be located at the 
door. It is suggested that switches for corri- 
dor lighting be located so that pupils do not 
have access to them. 

5. In planning the building, consideration 
should be given to ease of wiring a coaxial 
cable for television, if it will be needed later. 
Conduit is not recommended, but access to 
furred ceilings above corridors for this purpose 
would be desirable. Television reception from 
broadcast stations may be desirable in large 
group classrooms. Antennas might be provided 
here and at other selected points in the build- 
ing. 

6. Telephone service will be required to ad- 
ministrative offices and to other critical points 
in the school. 


Doors 

1. Doors should be placed at the front of the 
classroom and should be recessed so that they 
do not protrude into the corridor. 

2. Thresholds should be avoided so that 
equipment on wheeled tables, such as mounted 
movie projectors, can be rolled in and out 
easily. 

3. All doors should have a vision panel of 
tempered or wire glass. 

4, Door hardware should be such that doors 
cannot be locked from inside the classroom. 

Two large classrooms separated by a mov- 
able partition are shown in Fig. 49. When the 
folding door is open these rooms become an 
assembly room or an area for large group in- 
struction. Caution should be exercised when 
selecting a folding door. It should be easy to 
operate and it should provide suitable acousti- 
cal properties. Rooms of this type should have 
two exits, one for each area. 
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TABLE 5 Book Shelving Capacity (Approx.) 
Single-face sections Double-tace sections 
Lineal ft of 
No.of 3 ft High— Medium— — Counter — High — Medium—  Counter— = 3 ft shelving 
sections 7 shelves 5 shelves 3 shelves 7 shelves 5 shelves 3 shelves sections 
1 150 105 65 300 210 130 3 
2 300 210 130 600 420 260 6 
3 450 315 195 900 630 390 9 
4 600 420 260 1,200 840 520 12 
5 750 525 325 1,500 1,050 650 15 
6 900 630 390 1,800 1,260 780 18 
7 1,050 735 455 2,100 1,470 910 21 
8 1,200 840 §20 2,400 1,680 1,040 24 
9 1,350 945 595 2,700 1,890 1,170 37 
10 1,500 1,050 650 3,000 2,100 1,300 30 
W 1,650 1,155 715 3,300 2,310 1,430 33 
12 1,800 1,260 780 3,600 2,520 1,560 36 
13 1,950 1,385 845 3,900 2,730 1,690 39 
14 2,100 1,470 910 4,200 2,940 1,820 42 
1§ 2,250 1,575 975 4,500 3,150 1,850 45 
16 2,400 1,680 1,040 4,800 3,360 2,080 48 
7 2,550 1,785 1,105 5,100 3,570 2,210 51 
18 2,700 1,890 1,170 5,400 3,780 2,340 54 
19 2,850 1,995 1,235 5,700 3,990 2,470 56 
20 3,000 2,100 1,300 6,000 4,200 2,600 59 
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Fig. 46 


The split-level plan of the Dundee Elementary 
School in Greenwich, Conn. (Fig. 50), shows 
classroom space needed for a team-teaching 
program, Team teaching, a relatively new tech- 
nique, is being used in both the elementary 
and the high school level. The principal require- 
ment for building facilities in team-teaching 
programs is flexibility—the ability to have 
space for small, average, and large-size classes, 
and to be able to shift these spaces from hour 
to hour. In this type of school the rooms may be 
constant or variable in size, and in both cate- 
gories there are small, average, and large-size 
groups. The illustration indicates how this has 
been done by the installation of electrically 
operated folding partitions in many of the 
rooms, Under this program the movement of 
pupils is generally much greater than under the 
homeroom type of elementary program. Ample 
corridors and stairs are essential. This pro- 
gram also indicates the need for compact 
design to avoid excessive travel time between 
rooms. The lower portion of the plan is at 
ground level; the upper portion is one half 
story higher. Below the upper level are addi- 
tional classrooms and the administrative 
offices. 

This plan of the Concord-Carlisle Regional 
High School, Concord, Mass. (Fig. 51), gives an 
indication of the variation in sizes of rooms 
needed to support a modern comprehensive 
program. Adaptation of room sizes to the needs 
of the class ensures maximum use of space. 
Grouping of students within clas is quite 
common and calis for the availability of small 
spaces where small groups from classes may 
meet informally. Likewise, there are many oc- 
casions when it is desirable to join two or more 
classes for a large group experience. 

A small platform unit (Fig. 52) is recommend- 
ed for elementary classrooms. It is portable 
and designed in four sections. The sections 
may be used together or separately for a variety 
of educational activities. This portable unit 
keeps the floor area flexible, whereas a per- 
manent built-in platform limits the use of a sec- 
tion of the classroom. 





Classroom Facilities 


Modern teaching procedures require more com- 
plex classroom facilities than were considered 
necessary in the past. Provision should be 
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made for books, audio-visual equipment, re- 
corders, television, tack space, and writing 
surfaces. 

Many communities are building a self-con- 
tained classroom in elementary schools. This 
room requires facilities for teaching various 
subjects, such as English, mathematics, read- 
ing, arts and crafts, music, social studies, and 
science. This area is used exclusively by one 
group of pupils. Other schools provide certain 
facilities in special areas for use by numerous 
classroom groups. This design, however, may 
limit the program because it becomes neces- 
sary for groups to conform to a time schedule. 

The elementary classroom will require stor- 
age for such items as science projects and 
equipment, reference books, paints, paper, 
posters, maps, globes, coats, boots, audio- 
visual equipment, records, lunches, and small 
playground equipment. For kindergarten and 
primary grades, toilets and coat storage areas 
located in or adjacent to the classroom are 
convenient for the teacher to assist the smaller 
children. Central toilet facilities should be pro- 
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vided for the intermediate grades and above. 
Drinking fountains in or adjacent to classrooms 
are desirable. 

Several educational activities require such 
facilities as sink, counter work area, portable 
stage, hot and cold water, earth bed, and spe- 
cial furniture. Provision should be made for 
such items in accordance with the educational 
program when the building is planned. 


Storage Needs in High School 

1. Storage space for each group using the 
classroom should be provided with locks. 

2. Storage is needed for the following items: 
supplies, such as paper and pencils; books and 
magazines; special equipment for the subject 
taught in the room (such as blueprints for 
mechanical drawing, globes and paperback 
reprints for social studies, and compasses and 
protractors for mathematics); and the teacher's 
coat and personal belongings, if not provided 
for elsewhere. 

3. A standard storage closet, either of metal 
or wood, is recommended for all classrooms. 








ALUAINUM 
FRAME 


OLED 


a 
em 


“a 






oe 
a 





193 


Educational 


ELEMENTARY AND SECONDARY SCHOOLS 


Classrooms 


194 










PLYWOOD — Paint 







PANEL CLIPS 
4-PER CHALUBROARD 


> PRovIDE VERT 
+ BLOCKING AT ¢- 


CHALKBOARD DETAIL 


me Solin Wood on & BANDED 


2 

| Raised EDae 
FoR TATING 
SWELvEes ONLY 


DETAIL OF 
TYPICAL 





-l Weer teski‘ess ** ADJUSTABLE 
iy ) 4-PEE BOARD ST RIP 
) &% cork, 
®© CORKBOARD DETAIL 
Fig. 54 
Chalkboard and Tackboard heights can be determined by reviewing the 


1. The demands for chalkboard and tack- 
board will vary from subject to subject in the 
high school, Generally, English and mathema- 
tics require more chalkboard than do the social 
studies, which in turn require more tackboard, 
The minimum amount of chalkboard in any 
classroom should be 16 lin ft, and up to 48 lin 
ft could be used to advantage in many mathe- 
matics rooms. Approximately 16 to 32 lin ft of 
tackboard should be provided. 

2. A display rail extending the entire length 
of the chalkboard is an essential teaching aid. 
Such a display rail should have hooks with clip 
fasteners. Provision might also be made for 
hanging pictures, maps, and charts on other 
walls of the room. Embedded picture molding 
should be installed on three walls at a suitable 
height. 

3. Consider installing display cabinets to 
serve as classroom showcases. 

Chalkboard installation is of great impor- 
tance. For each room, consideration should be 
given to the type, amount, height, and neces- 
sary attachments. The recommended mounting 


“working heights" chart (Table 6). 

Chalkboard may be purchased in several dif- 
ferent materials. Glass, slate, and porcelain- 
enameled steel have proved satisfactory; how- 
ever, asbestos-cement may be more economi- 
cal. Avoid hardboard types. If the steel type is 
used, a three-coat finish will give more lasting 
results. The chalk tray should be designed for 
easy cleaning. A map rail is needed, complete 
with hooks and cork strip (Figs. 53 and 54). 

Corkboard should be distributed throughout 
the school. Display of educational materials 
will support the educational program. Sixteen- 
foot sections are recommended for most class- 
rooms and placed for easy viewing by students. 
The cork should be at least |, in. thick if staples 
or thumbtacks are used for mounting displays 
(Fig. 54). 

A pegboard may be used to display three- 
dimensional objects on brackets, hooks, or 
shelves. The thickness of the board should be 
no less than ‘4 in.; the tempered grade will give 
better service. 

A high degree of flexibility in the use of wall 





area can be obtained by building in adjustable 
hanging strips (Fig. 54). 

Steel cabinet (Fig. 55) is a combination of 
teacher's wardrobe, file drawers, and a small 
cabinet for personal belongings. This unit 
should be equipped with a locking device. It 
can be built into a wall, set in a recess or corner 
of the classroom. A coat hanger rod and mirror 
should be included on the wardrobe side. 

The unit in Fig. 56 may be used for storing 
large charts (24 by 48 in.), maps, graphs, large 
paper, paintings, projects, and audio-visual 
equipment. The lower half includes long, deep 
drawers and the top section provides a very 
flexible space with adjustable shelving. This 
unit will have its greatest use in elementary 
schools. 

The storage unit in Fig. 57 serves asiso as a 
work counter and sink. The height is de- 
termined by the size of students. The sliding 
doors are sater and need less maintenance than 
swinging doors. The top and splashboard 
should be a durable plastic. 

Figure 58 shows shelving or base cabinets 
along a window wall. The storage unit makes 


TABLE 6 Working Heights in Inches for Elementary and Secondary School Children 








Elementary 
thera Kindergarten Grades 1-3 
Min. Opi; Max, 
mum 

Cabinet, display (top) 56 
Cabinet, display (bottom) 29 
Cabinet, pupil use (top) 56 
Chairs and bench 10 12 13 
Chalkboard (top) 72 73 74 
Chalkboard (bottom and chalkrail) 24 25 26 
Counter, cafeteria 25 3) 34 
Counter, classroom work 

(standing) 24 26 29 
Counter, general office 24 31 34 
Desk and table, classroom 18 20 22 
Desk, typing 
Door knob 24 3 35 
Drinking fountain 24 27 2° 
Fire extinguisher (tank)* 
Hook, coat 38 4) 51 
Lavatory and sink 24 26 27 
Light switch 31 35 49 
Mirror, lower edge 38 
Mirror, upper edge 56 
Panic bar 25 vu 34 
Pencil sharpener 25 31 35 
Rail, hand and directional 24 24 34 
Shelf, hat and books 46 51 
Soap dispenser 25 31 35 
Stool, drawing 21 
Table, drawing 2° 
Table and bench, work (standing) 26 29 32 
Tackboard (top) 72 84 
Tackboard (bottom) 24 25 26 
Telephone, wall mounted 37 
Toilet stall, top of partition 52 52 
Towel dispenser 28 3 49 
Urinal (bottom) 3 3-15 7 
Wainscotting 54 54 54 
Water closet (seat) nN WY 12 
Window ledge 30 














Min. 


12 
76 


28 


28 


2) 


28 
28 
47 
28 


65 
29 


28 


28 


30 
72 
28 


6) 
33 


54 
13 


Grades 4-6 
Opti- Max. 
mum 

66 

34 
65 
14 16 
77 78 
29 30 
36 39 
30 34 
36 39 
23 25 
36 40 
32 34 
48 58 
29 31 
40 56 
43 
36 39 
% 40 
29 39 
54 58 
36 40 

26 

34 
34 38 

84 
29 30 
43 

61 
36 56 
3-17 20 
54 54 
13% #414 
34 
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dunior high Senior high 
Grodes 7-9 Grodes 10-12 
Min, Onti- Mox. Min, Opti Mox. 
mum mum 
74 77 
38 39 
74 79 
13 15 17 14 16 18 


79 80 82 80 82 84 


31 32 “4 72 34 36 
32 40 45 33 42 48 


330348 | 32H 

3300 4s | DD 

23« 226i | TD 
26 26 

3 400 

3236 

53 540A | SASS CB 


32 33 35 32 35 38 
40 46 64 42 50 68 


48 52 
71 71 

32 40 45 33 42 48 
32 40 46 n 42 49 
au 32 45 32 33 48 
60 64 62 68 
32 40 46 32 42 49 

28 29 

38 39 
36 38 Al 37 39 42 

72 84 72 84 
31 32 34 32 34 36 
48 52 

67 67 “y 69 
7 40 64 37 42 68 
4 418 22 4 419 24 


60 60 60 60 60 60 
14 144% 15 144% 15 15 
38 4) 








* Recessed at baseboard height. 


Fig, 57 





good use of this area and provides counter 
space for plants and displays. The units may be 
pretabricated or custom built. 


Working Heights for Students 


Table 6 can be used as « general guide to accep- 
table working heights for elementary and junior 
and senior high school children. There is a 
large variation in the size of children within a 
particular classroom group and in various geo- 
graphical sections of the country, The architect 
should obtain the median child height in the 
particular community and select minimum, op- 
timum, or maximum heights as indicated, 


MULTIPURPOSE ROOMS 


The layout in Fig. 59 was designed for a small 
high school. As the student enroliments in- 
crease and additional classrooms are built, the 
stage will be removed and this area converted 
to dining. The room is located at the main en- 
trance to the building, with a combined 
corridor and lounge. The chair and table stor- 
age is well placed with direct access to the 
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service entrance. The room is opened up to the 
two wide corridors —an arrangement that per- 
mits overflow seating during special assem- 
blies or public performances. The openings can 
be closed with drapes when desired. The open- 
ness reduces traffic congestion and discipline th 
problems. Fig. 58 
This cafeteria-assembly room (Fig. 60) is 
opened up on two sides, with the kitchen at one 
end. Overflow seating is available on the corri- 
dor side. The plan provides space for an 
adequate program within a limited budget. 
The following information and drawings are 
primarily concerned with large areas in school 
buildings which are designed and equipped for 
two or more group activities. The most fre- 
quently used room combinations include 
assembly-cafeteria, assembly-cafeteria-gym- 
nasium, assembly-gymnasium, and a student 
activity area where many small learning centers 
may operate at one time. STAGE 








Assembly-Cafeteria 


The assembly-cafeteria combination is popular 
because the room can be designed with a pleas- 
ing environment for both eating and assembly. 
This type of room is also more adaptable to 
scheduling without limiting other phases of the 
educational program. 

The room should be furnished with tables 
that can be quickly moved into a nearby storage 
area. A large portable folding unit containing 


= CAFETERIA & 
table and benches has proved satisfactory for : 


|| GENERAL ASSEMBLY [| 







elementary schools. Tables that fold into the 

wall are also available. Many high schools pre- | 
fer the smaller folding table and stacking 

chairs, which permit a more informal and 

flexible arrangement. 


MUSIC ROOM 


This type of room should have a stage, stage 
curtain, backdrops, and adequate lighting for 

Student traffic flow in this area should be 
planned. Minimum cross traffic is essential SEATING " 

« = —-—- ed 

carrying food. During student assembly periods 
good circulation may reduce discipline prob- 
Z ei 


E 
o 
“7 
dramatic presentations. | OVERFLOW 
during the lunch period when children are —me 
lems. 


: : Fig. 59 Ch d Leffler, Architect 
Assembly-Cafeteria-Gymnasium = SES ae ernie Ot eee 


The assembly-cafeteria-gymnasium combina- 
tion can be found in schools where limited 
funds are available. This arrangement may 
seriously curtail the educational program. The 
time necessary to set up the cafeteria furniture, 
feed the children, clean the room, and remove 
the cafeteria furniture will consume a large por- 
tion of the school day. The remaining time 
available for physical and assembly activities 
may be insufficient for a good program. It is 
also difficult for the architect to design a room 
in which the atmosphere is conducive to dining, 
physical education, and assembly productions. 


Assembly-Gymnasium 
The assembly-gymnasium combination is a . 

ossible solution to seating the total student 
Sauces when a small ins no auditorium is y LOBBY MULTI-PURPOSE ROOM SCUL. 
available. This area should be designed with a y 
stage that can also be used for physical activity. 
Storage space will be needed for chairs, gym- 
nasium equipment, and stage equipment. 
Acoustics, lighting, ventilation, and traffic flow wva 
should be adequate for assembly and physical 
education. This arrangement is not considered 
as satisfactory as the assembly-cafeteria com- 





SCALE Stina?" STOR. | 


bination, 
Adequate chair storage is provided in this 0 5 10 15 20 
cafeteria-assembly combination (Fig. 61) for an Fig. 680 Chapman and Leffler, Architects 
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elementary school. The low display can be 
moved and overflow seating is available in the 
lobby corridor. Public toilets are well placed. 
The stage has outside and inside access inde- 
pendent of the main room, The music room and 
the stagecraft area provide adequate space 
for school or public performance preparation. 
The gymnasium-assembly combination 
shown in Fig. 62 provides chair storage, gym- 
nasium storage, stage, and exercise rooms. 
The large gymnasium has a large folding door 
which provides two teacher stations. The stage 
can be divided with a folding door to provide 
two more stations. Access to shower rooms is 
on either side of the stage, and the stage can be 
entered from the corridor on either side. Fold- 
ing bleachers close the proscenium opening 
when the stage is used as exercise rooms, 


STUDENT LOCKERS 


Many different solutions have been developed 
to solve the problem of storing coats and per- 
sonal belongings of students, In the elementary 
school, proximity to the homeroom for ease 
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of teacher supervision is important. Lockers 
in the high school should be located for easy 
access between periods. Circulation in the lock- 
er areas should be sufficiently adequate to pre- 
vent congestion. It is generally necessary to 
provide arrangements whereby students may 
lock up personal belongings and books. Most 
high schools also provide lockers with locks 
for coats. However, others have been success- 
ful in providing small security lockers and open 
coat racks. 

Figure 63 shows one way of storing coats, 
boots, and small personal articles in a four- 
classroom unit of an elementary school. Ven- 
tilation can be provided economically. This type 
ef open cubicle should have permanently 
attached coat hangers. The boot rack should be 
constructed of materials resistant to water and 
dirt. 

Another way of storing coats is within a 
classroom (Fig. 64), where the storage area 
serves also for passage of pupils. The area is 
convenient for teacher supervision. The coat 
and toilet areas for all four classrooms are 


located together, permitting economical 
utilities. 
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and circulation. Mechanical ventilation is need- 
ed to dry wet clothing and avoid odors. How- 
ever, this plan uses up wall space that might 
better be used for educational purposes. 

The type of storage shown in Fig. 68 is usu- 
ally found in elementary schools where open 
cubicles are desirable, These units are located 
on the classroom side of a single-loaded cor- 
ridor for convenient supervision, The walls 
have been splayed to relieve corridor conges- 
tion during the arrival and dismissal of chil- 
dren. The splayed wall also provides a recess 
for the classroom door. 

In Fig. 69, panels fold to provide the doors 
on the wardrobe. Mechanical ventilation is 
essential. The large amount of wall area used 
by this system may introduce serious handi- 
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A. G. Odell, Jr. and Associates, Architects 
Fig. 65 


COAT RACK 


Lockers may be concentrated in several con- 
veniently located areas (Fig. 65), These areas 
are completely open and the wide spaces be- 
tween rows provide comfortable circulation. 
This type of locker arrangement eliminates 
congestion in corridors and frees corridor 


walls for display and vision panels. As locker Cuewis Te 
alcoves are difficult to supervise, it is essential eupakek suits 
to provide complete circulation around the uate CA4 


entire space. 

Another way of treating locker installation in 
a high school is shown in Fig. 66. The lockers 
have been concentrated in two areas near the 
entrance and student center. The areas have 
been left open with ample space for com- } menueey: © wath, ae 
fortable circulation, Restrooms are adjacent to 
the locker area, which may reduce corridor 
traffic and save student time. Each student 
is assigned a security locker for books and 
personal items. Coats and boots are stored in 
open coat racks. 

Coat storage (Fig. 67) in a classroom can be 
closed off by means of a folding partition, This 
arrangement gives students easy access to 
wraps. The area is convenient to supervise and 
the classroom area provides space for dressing 
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caps in the use of the room for teaching 
purposes. 

The locker unit (Fig. 70) is used as « space 
saver. These units give an economical ap- 
proach to coat storage. Each student may be 
assigned a personal locker for books and small 
personal belongings. The coats are hung on 





Fig. 68 
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permanently attached hangers. This unit per- 
mits natural air circulation for drying coats 
and is convenient to supervise. 

The detail in Fig. 71 shows the recessed cor- 
ridor lockers. which are seen below in ele- 
vation (Fig.72). The ceramic tile base is used 
to simplify floor maintenance. The ceiling is 
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furred down to eliminate the accumulation of 
dust and trash on top of the lockers. These 
units can be ventilated by pulling air through 
lower front vents and into the plenum above. 


LANGUAGE LABORATORY 


The language laboratory provides s place 
where pupils can listen to recordings in a for- 
eign language, make their own recordings, 
practice speaking a foreign language in private, 
and carry out drill exercises. 

it should have students’ booths constructed 
of sound-absorbent material, approximately 30 
or 36 in. wide, 36 in. deep, 54 in. high. These 
should face the teacher. The top front half 
should have a see-through glass panel so that 
the student can see the teacher, and so that 
the laboratory can easily be adapted for audio- 
visual aids. The back wall and ceiling should 
be treated with acoustical or sound-absorbent 
materials (see Fig. 73). 






TAPING 






A 


TAPING 


LANGUAGE LABORATORY 
#2 


(Layout as et) 


Fig. 73 


Booths should be equipped with headphones, 
microphones attached to a flexible gooseneck 
stand, magnetic disc or tape recorder, and 
a control panel with switches for selecting 
balance and volume. There should be a monitor 
jack on the same panel. 

At the front of the room, the teacher's area 
should have a platform at least 6 in. high in 
order to raise the level of vision into the stu- 
dent booths. The master unit should accom- 
modate three channels for simultaneous pro- 
grams and should also contain two dual-track 
tape recorders and two phonographs, four- 
speed, A small soundproof booth will be nec- 
essary to enable the teacher to make master 
tape recordings. A typewriter with international 
keyboard is needed. 

Storage and small recording rooms should 
be separate. 
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SCIENCE FACILITIES 


General Science Rooms and Biology 
Laboratories 


General science rooms and biology ltabora- 
tories should be located on the first floor, with 
windows facing south or southwest, a door 
opening into the preparation room, and a door 
opening onto the campus so that classes may 
study outdoors without passing through the 
building (see Fig. 74). 

Activities include lectures, demonstrations, 
viewing projected materials, individual and 
group study, writing, and experimentation with 
animals and plants. 

The front wall should be equipped along 
its entire length with chalkboard, the center 
section of which should be raisable. There 
should be a display rail over everything except 
the raisable section of board. Provision should 
be made for a projection screen at the front 
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of the room. Corkboard 4-ft wide should cover 
the entire width of the back wall above the 
wainscoting. It is suggested that counters be 
installed along two sides of the room, one 
being the window side. Such counters should 
include several sinks and outlets for gas and 
electricity. 

All laboratory furniture should be acid-resis- 
tant and easy to wash and clean. Equipment 
includes a display case for biological speci- 
mens that opens to the corridor from within 
the room; teacher's combination wardrobe and 
closet; legal-size file with lock; storage areas 
for notebooks, aprons, microscopes, instru- 
ments, specimens, biologicals, pupil projects, 
microprojector, and books. A storage cabinet 
at counter height might be installed along win- 
dow wall. Locked sliding door extending the 
entire length of the storage cabinet and metal 


shelves are desirable. Instructor's demonstra- 
tion desk should be equipped with hot and 
cold water, duplex ac receptacle, soapstone 
sink, upright rods with clamps and wood cross- 
bar, and double gas cock. Also needed are two- 
student biology desks with one cupboard and 
two book compartments; chairs, mock-up ta- 
ble; herbarium, aquariums; projection screen; 
microscopes; models, charts; dissecting trays; 
specimens; portable germinating bed; terrar- 
ium; microprojectors; three sinks with towels 
and soap dispensers; experiment sheet filing 
cabinet near tackboard; first-aid cabinet; fire 
extinguisher. 

Electric outlets should be located on each 
of the walls. If the entire class uses electrically 
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Fig. 74 


lighted microscopes, tables will need electric 
outlets, Sinks and outlets for gas and elec- 
tricity are needed in counters. 


Storage and Preparation Rooms 


Storage and preparation rooms should be ad- 
jacent to general science and biology. These 
rooms are used for teacher preparation, stor- 
age of bulk supplies, conferences and offices. 

This area should be lined with storage spaces 
for materials and equipment of various sizes. 
There should be provision for teachers’ records 
and professional books. Room should be out- 
fitted with a sink and gas and electric out- 
lets. Access windows should open into the 
laboratories. 

Storage provision should be made for equip- 
ment used in general science and biology. A 
storage bin, made up of many small draw- 
ers, each measuring approximately 4 by 4 in., 
should be included for efficient storage of 
small items of equipment. Also needed are 
desks and chairs; preparation table on wheels; 
preparation table with drawers; standing stor- 
age cabinet for charts; cabinet with slides; 
bookcase; shelving to ceiling; sink with hot 
and cold water; gas and electric outlets. 
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Plant and Animal Room 


The plant and animal room should be located 
adjacent to the biology taboratory, possibly 
adjacent to a biology storeroom. Easy access 
to the outdoors is desirable. 

Southern exposure is desirable. This area 
should be arranged like a greenhouse, with 
sanitary finishes and a concrete floor with 
drain so that the room can be hosed down. 
In addition to sunlight, the plant room will 
require special ventilation and heating so that 
it does not get cold overnight. Special heating, 
thermostatically controlled and separate from 
other parts of the building, should ensure even 
heating during weekends and holiday periods. 

Equipment includes table and racks for 
plants; growing beds on wheeled tables; ani- 
mal cages; feeding trays; storage for food, 
tools, equipment; sink with hot and cold water; 
hose; pails; hand garden tools; bins for loam, 
sand, and peat moss. 


Chemistry Laboratories 


Chemistry laboratories should be readily ac- 
cessible from individual research and prepara- 
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tion rooms (see Fig. 75). Laboratory activities 
include demonstrations, individual and group 
study and experimentation, writing, viewing 
projected materials, and lectures. 

Ata comfortable height there should be stu- 
dent stations for 24 students, consisting of 
tables with large free working area and all 
services available: ac and de variable voltage 
should be provided. The front wall should be 
equipped for its entire length with a chalk- 
board, the center section of which should be 
raisable. There should be a display rail over 
all but the raisable section of board. On the 
back wall above the wainscoting level, there 
should be some corkboard and pegboard with 
hardware. A fume hood, accessible from three 
sides, should be provided. 

One end of the room should contain the 
teacher's desk and a demonstration area with 
a 5-in.-high dais for demonstration, Demonstra- 
tion table should have a stone top, spotlight 
lighting, and a roll-away extension. All services 
should be provided for the demonstration, in- 
cluding variable ac and de voltage. Sound cable 
should be installed in the floor for projection 
purposes. Provision should be made for dark- 
ening the room, 
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Special attention should be given to the 
furniture for this space. As a minimum, it 
should be acid- and base-resistant and easy 
to wash and clean. It should include tablet 
armchairs; teacher's combination wardrobe 
and closet; acid-proof sinks with dilution tank; 
storage for chemical supplies; storage space in 
laboratory tables; normal chemistry laboratory 
equipment for semi-micro techniques; salt and 
solution cabinets; three rolling tables to ser- 
vice tables; standard reagent storage area; 
locked cupboards for delicate instruments and 
dangerous chemicals; fire extinguishers and 
first-aid kits; storage for notebooks and 
aprons; experiment-sheet filing cabinet; charts 
and models; projection screen. 


Physics Laboratories 


Physics laboratories are used for lectures, dem- 
onstrations, viewing projected material, indi- 
vidual and group study, writing, individual and 
group experimentation (see Fig. 76). 

Around the room on three sides at a com- 
fortable height (higher than the ordinary table) 
should be a work station for each student, 
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consisting of a table with a large free working 
area and all services available; ac and de vari- 
able voltage should be provided to all stations; 
voltage should be supplied by several portable 
voltage-regulating units. Sinks should be avail- 
able. Some attention should be given to per- 
manent or semipermanent laboratory stands 
for rigging equipment. 

One end of the room should contain the 
teacher's desk and a demonstration area with 
a 5S-in.-high dais for the demonstration table. 
The demonstration table should have a stone 
top, spotlight lighting, and a roll-away exten- 
sion, All services should be available. Down- 
draft ventilator is suggested, but it should be 
positioned so as to give as much unobstructed 
broad area on table surface as possible. It 
should not be centrally placed. Tablet arm- 
chairs should be placed in front of the demon- 
stration desk. 

The room should have as much chalkboard 
space as possible, since chalkboard work with 
problems constitutes a considerable part of 
class time. Ample corkboard space and some 
pegboard with hardware are needed. 

Attention should be given to darkening the 
room properly. This is important for the pro- 
jection of movies and slides, as well as for 
demonstrations that require a darkened room, 
and for some laboratory work such as photom- 
etry. Sound cable should be installed for pro- 
jection purposes and antenna facilities for tele- 
vision and radio reception. There should be 
central control of lighting. 

Doors should open into the front of the lab- 
oratory. An open-joist ceiling has the advantage 
of permitting hanging of apparatus. A ceiling 
hook capable of holding a %-ton load should 
be provided. 

One of the main problems for the physics 
area will be provisioh of adequate storage 
space for a vast amount of demonstration 
equipment and specialized scientific apparatus. 
Storage space with glass doors for visibility, 
bookshelves for a reference library, and s cab- 
inet for notebooks should be provided. 


Preparation and Storage Rooms for Chemistry 
and Physics Laboratortes 


Preparation and storage rooms should be ad- 
jacent to laboratories, with a door leading to 
corridor and laboratory. They are used for 
teacher preparation, storage of bulk supplies, 
and conferences. 

The area should be lined with storage spaces 
for materials and equipment of various sizes 
(in chemistry, glass tubing, long items, tall 
items). All shelves should have lips to prevent 
slippage, and should be built so that the floor 
supports the weight, unless the storage area 
is small and specifically designated for light 
items. 


Chemistry Open shelving of cabinets is fa- 
vored for storage of bulk chemicals. Special 
transite-lined volatile closets vented to the out- 
side for volatile reagents, acids, and alkalies 
should be provided, along with provisions for 
the teacher's records and professional books. 
The room should be outfitted with sink and 
gas and electric outlets. It should also have 
storage provision for all equipment, a prepara- 
tion table large enough for six analytical bal- 
ances, adequate work space for preparation, 
special storage for charts so that they are 
kept flat, not rolled, desks and chairs, prepara- 
tion table on wheels, ladders with rail, and a 
bookcase. 


Physics A storage bin made up of many 
small drawers measuring approximately 4 by 
4 in. for efficient storage of small items of 
equipment is suggested. Electric outlets sim- 
ilar to those provided in demonstration table, 
as well as plentiful 110-V ac outlets, and ade- 
quate lighting should be provided, as well as 
ladders with rail to reach stored items, and 
@ workbench and sink with drainboard along 
one side, to repair and set up equipment. The 
bench should be rugged enough to take con- 
siderable hammering. 


Individual Research and Project Rooms for 
Chemistry and Physics 


Research and project rooms should be adja- 
cent to chemistry and physics laboratories and 
separated from them by half-glass partitions. 
They are used for individual and small group 
study and experimentation, instruction, and 
research. (See Fig. 89) 


Science Shop 


The science shop and the darkroom may be 
built as a unit and placed back to back between 
the corridor and the window side. The project 
room should be located on the window side 
and have a door opening into a laboratory. 
A glass wall will enable the teacher to keep 
the area under observation. 

The science shop is used for individual 
work in making and repairing instruments 
and equipment. 

it should have a workbench and sink along 
one side of the room. The bench, for repair and 
setting up of equipment, should be rugged 
enough for metalworking. 

The furniture and equipment should in- 
clude equipment drawers, work counter, drill 
press, small metalworking lathe, some stor- 
age shelves for reference books, too! storage, 
sink, and ample space for electrical equipment. 
Electric outlets similar to those provided in 
the demonstration desk should be available, 
as well as 110-V ac outlets. 


Darkroom 


The darkroom could be placed back to back 
with the science shop and located on the cor- 
ridor side with the door opening into the 
corridor. 

itis used for developing film and the storage 
of darkroom materials and reagents, mounting 
equipment, and the like. 

A vestibule and two-door entrance will pre- 
vent light from entering. The area could be 
divided into a small room near the entrance 
for weighing and mixing chemicals and a larger 
room toward the rear for developing and 
printing. 

A counter should be constructed along three 
sides of the room, 34 to 36 in. high and 24 
in. wide. There should be « large chemical- 
resistant open sink, 24 by 30 in. and 18 in, 
deep; and a wet bench, attached at either end, 
draining into the sink. The sink must have 
both hot and cold water. Stainiess-stee! sur- 
faces are recommended; finishes must be eas- 
ily cleaned and stain-resistant. 

Shelves 12 in. apart and 10 in. deep should 
be constructed above the counter. Storage in 
standard darkroom style should provide tray 
and chemical storage as well as shelves for 
dry stock. Since the room will be used for 
dry work, such as spectroscopy, provision 


should be made tor sit-down as well as stand- 
up dry work. Walis should be finished a flat 
green for eye ease. Serious attention must 
be given to ensure adequate ventilation of this 
room. 

Furniture and equipment will include re- 
touching table; developing; enlarging, and 
printing equipment; dryer; print washer; trays; 
paper cutter; hot plate; safe lights; timer; fire 
extinguisher; clock. 

At least four double electric outlets are 
needed at the counter. There must be sufficient 
plugs for all appliances, conveniently placed 
near all work positions. 


AUXILIARY SCIENCE FACILITIES 


Special science facilities like animal rooms, 
greenhouses, vivariums, and planetariums 
are not exclusively part of large science com- 
plexes, Sometimes a given instructor will have 
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a special interest, or a local business group or 
community effort will focus on funding such 
added programs. As a result, such spaces often 
get extra special attention in their development 
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from everyone, demand research, turn out to 
be topnotch, and really excite the students. 

Figures 95-98 exemplify a vivarium 
and « planetarium, neither of which requires 
much area, but both entail special equipment, 
special care and know-how to construct and 
operate. The vivarium shown is located in a 
high school suite between two biology labora- 
tories, backs up to a preparation room, and 
fronts, through a glass wall, to a main circula- 
tion corridor. Skylit, its setting of sun, animals, 
plants, and water brings nature right into the 
everyday action of the school. 
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Planetariums, as very special spaces, can be 
accommodated within a building or developed 
as @ satellite facility, as the one example indi- 
cates, being built from prefabricated manu- 
factured parts. Many specially motivated 
students, particular parent and community 
pride, and unique accomplishment have de- 
rived from having such bonus facilities 


ARTS 


Working surface, and lots of it, by way of 
counters and tables is a basic requirement, 
as is wall space for display and storage cabi- 
netry. Figure 99 shows a well-equipped, typical 
general art room with sinks (X squares) in the 
perimeter counterwork, allowing flexibility 
for various table and desk combinations. 
Figure 100 shows a larger art suite, with no 
windows and all kinds of wall space, artificially 
well lit, with a storage core and peninsula 
sinks, but otherwise open, flexible space 
utilizing 7-ft-high storage units as dividers of 
functions. 
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Corridors flank the art suite shown in Figure 
101 that develops as an interior core unit relat 
ed to typical classrooms along the corridors. 
Giass over the work counters allows the cre- 
ative activities to be seen from the corridors, 
showcasing an attractive interest center. 

Where storage requirements are so unique 
and stringent, and working techniques so 
important in the work done, certain special 
details and ideas develop as useful and practi- 
cal. Some of these are noted here. Figure 102 
shows « room well equipped with all kinds of 
cabinets and counters, plus one bonus extra, 
that of wires stretched across to hang prints on 
to dry. Figure 103 shows a clay wedging board, 
useful for working in clay. Figure 104 is a com- 
mon available light track, allowing feature 
lighting fixtures anywhere. Figure 105 shows a 
way of storing fabric for use in silk-screen 
work. A spare roll is kept forward, and the 
working roll is looped around and then fed un 
der a cutting gate board. Figure 106 shows 
movable platforms set on lockable casters 
to serve as a model stand. 
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Displaying art work itself becomes a creative 
and practical challenge. Ample tack surface 
should be available on the wall. Display devices 
can be hung from the ceiling, developed as 
free-standing kiosks, or used in other con- 
structions, even in front of windows to set 
ceramic pieces on. The art room should be an 
exciting place to be and to work, amid work 
that has been done to encourage comparison 
and increasing quality. Finishes should be 
practical and spartan, for it is a laboratory to 
work in with freedom to explore and, if neces- 
sary, to be messy. 


Arts and Crafts Rooms 


Arts and crafts rooms should be located near 
auditorium stage, stagecraft area, homemak- 
ing, industrial arts, dramatic, and music rooms. 
Location should facilitate delivery of supplies. 
They should have an outside door, for use 
when holding classes outdoors, and good nat- 
ural lighting. 

The space should be arranged with sufficient 
imagination so that it is flexible and allows 
the teacher to vary the curriculum from year 
to year. The program involves the use of a 
number of media. Rooms, therefore, should 
be conceived of as a series of work centers 
in which activities with different kinds of ma- 
terials can be carried forward. There is much 
need for display space for finished work. Walls 
should be of material that will receive thumb- 
tacks, to eliminate the need for broken-up 
wall panels and bulletin board. Avoid breaking 
up wall spaces uneconomically; keep display 
areas large and simple. Phones, light switches, 
thermostats, and other necessary electric out- 
lets should be placed where they are accessible 
but do not interfere with otherwise usable dis- 
play spaces. Windows should provide adequate 
light and be high enough for storage and coun- 
ter space underneath. 

Ceilings and/or walls should be acoustically 
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treated. It is preferable to have a vinyl asbestos 
floor in the general art area; in the ceramics 
area terrazzo or hardened concrete floor is sug- 
gested. Finishes should be easily washed and 
maintained, and resistant to oils and heat. A 
chalkboard should be placed where it can be 
seen easily but where it will not produce re- 
flections or shine. It could be incorporated in 
a cabinet of vertical sliding baianced sections 
to include two chalkboards, one corkboard, 
and one projection screen. A bulletin board 
and opaque drapes or light-tight venetian blinds 
for darkening the room are also necessary. 

Suitable lighting is needed to ensure effec- 
tive color rendering on dark days and in the 
evening. Semi-indirect lighting with daylight 
bulbs is recommended. If the room is located 
on the ground floor, it will need protection 
against ground glare in lower sash of windows. 
Double sinks with hot and cold water; drinking 
fountain outlet; gas outlets; enough electric 
outlets around room for projectors and spot- 
lights; and heating by ceiling or floor radiation 
to save floor and wall space, or at least a min- 
imum allocation of space to this utility, are 
also recommended. 

Room for bulk storage and storage of papers, 
illustrative materials, models, cardboard, fin- 
ished and unfinished projects will have to 
be supplied. The area will require much pro- 
tection against fire. Shelving, suspension fa- 
cilities, and bins should be arranged for great 
flexibility. 





MUSIC FACILITIES 


The music program is usually divided into 
four parts: instrumental activities; choral ac- 
tivities; classes in music theory, music appre- 
ciation, and voice; and correlated activities, 
such as drama and opera projects, Good traf- 
fic circulation is essential. Instrument storage 
area should be planned so that students can 


circulate easily to collect their instruments, 
attend class, and return instruments for stor- 
age. It should be convenient to move large 
instruments to buses, stage, and playing field. 

The size, shape, and construction material 
are important factors to consider in planning 
and designing music facilities for the best 
sound control possible. The architect should 
aim for rooms that have optimum reverberation 
time, even distribution of sound, and freedom 
from undesirable absorption at certain pitches. 
Nevertheless, the reverberation period must 
not be reduced below the point mandatory for 
correct brilliance of tone. Nonparallel walls 
or splayed walls and ceilings should be con- 
sidered; soundproof walis and doors are de- 
sirable. Acoustic ceilings and walis should 
be carefully designed to ensure satisfactory 
conditions within each room. Storage areas 
should serve as sound-transmission buffer 
areas to keep interference between music 
rooms at a minimum, It is recommended that 
a competent sound engineer be consulted in 
preliminary planning stages. 


Music Classroom 


The music classroom should be part of the 
music suite and readily accessible to corridor 
and office (see Fig. 107). 

it is used for class instruction, choral work, 
and as # dressing room for large groups. 

it should have sound-tight doors, natural 
lighting, lavatory, and a dressing table. A chatk- 
board ruled for music, bulletin board, piano, 
and tablet armchairs will be needed. 

Provision should be made for projection, 
television, and a high-fidelity sound system. 


Choral Room 


The choral room should be near the rear of 
the auditorium stage so that choral groups 
can move easily onto stage for performances. 
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It is used for boys’ and girls’ glee clubs and 
mixed chorus. 

The room should have a flat floor and 6-ft- 
wide doors so that a piano can be moved in 
and out, It may be rounded at rear. A chalk- 
board with music ruling on part of it, @ pull- 
type screen over the chalkboard, and a bulletin 
board are recommended. 

Furniture and equipment include movable 
seats of the drop-arm type, conductor's plat- 
form, record player, tape recorder, storage for 
records and sheet music, piano, television set, 
portable risers, and clock. 

Room should have natural lighting, ventila- 
tion, soundproofing, provisions for music re- 
cording and reproduction, two built-in 12-in. 
speakers with proper connection for either 
record player or microphone plug-in to serve 
for broadcasting over school public-address 
system. 


Instrumental Music Room 


The instrumental music room should be near 
the rear of the auditorium so that the band 
can move instruments easily onto the stage, 
near an outdoor entrance so that the band can 





Fig. 104 





have access to the field without going through 
the building, and near practice rooms. 

It is used for band, orchestra, brass and 
woodwind ensemble, chamber music groups, 
and sectional rehearsals. 

The space should have a flat floor and doors 
6 ft wide to move piano in and out. Doors 
should be soundproofed. Storage space in back 
and sides of room, chalkboard with music rul- 
ing on part of it, pull-type screen over chalk- 
board, and bulletin board are suggested. 

Furniture and equipment include movable 
seats, conductor's platform, record player, tape 
recorder, piano, television set, music stands, 
small sink, counters for books with music 
slots below counters, storage for records and 
musical scores of various size, portable risers, 
and clock. 

The room should have special soundproof- 
ing; natural lighting and ventilation, if possible; 
provision for music recording and reproduc- 
tion; two built-in 12-in. speakers with proper 
connection for either record player or mi- 
crophone plug-in to serve for broadcasting 
over school public-address system; outlets for 
16-mm sound motion picture projector. Re- 
production in music rooms requires high-fidel- 
ity equipment. 


Practice Rooms 


Practice rooms should be near band and or- 
chestra room. They are used for practicing 
and individual instruction. 

They may serve as music listening rooms. 
Soundproof doors, and soundproof windows 
into corridor, are necessary for supervision. 

Equipment includes music rack, small table, 
music lamp, chairs, clock, and counter for 
instruments and books. It may have a piano 
and phonograph. 

Electric outlets and artificial lighting are 
needed. Special acoustical treatment is nec- 
essary to prevent interference between rooms 
and with other areas and to deaden reverbera- 
tion. Special attention should be paid to me- 
chanical! ventilation. 
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Music Office and Library 


The music office and library should be between 
the choral and instrumental rooms. It should 
provide good supervision of spaces in music 
area. 

it is used as an office—for teacher confer- 
ence, teacher preparation, and keeping records 
—and a library—for research, reading, study- 
ing, and storage of music. 

Furniture and equipment include teachers’ 
desks and chairs; wardrobe space; conference 
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walls; bookcase; cabinet for records; type- 
writer and stand; phonograph; radio; and play- 
back machines. 


Music Storage Room 


The music storage room should provide safe, 
sanitary protection against robe and uniform 
destruction, Cabinets, 3 ft deep, 30 ft long, 
equipped with racks and hangers and space 
above for hats and lockers, for special band 
equipment such as flags and batons, and with 
lockable sliding doors are desirable. 

Instruments need maximum care and pres- 
ervation from damage. Adjustable shelving 
must vary according to instrument sizes. Roll- 
away racks for bulky instruments are needed. 
Smaller instruments are best cared for in cab- 
inets. Other provisions include lockers with 
master-keyed padlocks, student benches, rec- 
ord cabinet, music filing cabinet, piano dolly, 
and music stands. If possible, a small area 
for instrument maintenance should be pro- 
vided: sink with hot and cold water, floor drain, 
shelves, workbench, gas outlet for Bunsen 
burner, and counter for instrument repair. 

A complete music suite is shown in Fig. 
108 accommodating all the functions with re- 
lated storage. Tiers in the choral and instru- 
mental rooms are often built-up from the flat, 
main-level structural floor, Figures 109 to 111 
show a practice room noted for proper sound 
isolation and equipped for double duty as a 
theater dressing room since music facilities 
are commonly related to the auditorium facili- 
ties for instrument storage. 

Figure 112 shows in more detail an instru- 
ment rehearsal room, with student stations 
shown as dots, and practice rooms across a 
typical circulation corridor; a very typical, basic 
situation allowing free use of the practice 
rooms and easy access to the small instrument 
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storage lockers along the corridor (see Fig. 
113). Large instruments are stored in the re 
hearsal room in rolling racks (Fig. 114) to allow 
for their easy moving for away-from-home per- 
formances. In this scheme, the room steps 
down trom the corridor, allowing the genera- 
tion of adequate volume in the room without 
stepping the roof up. The front wall is made 
heavily absorbent to sound-simulate playing to 
an audience: the ceiling is 50 percent reflective 
and 50 percent absorbent so that one section of 
the room can hear the other. 

Figure 115 shows a related reflected ceiling 
pattern, and Fig. 116 shows some details for 
“soft” and “hard” surfaces. Figure 117 is an- 
other convenient space saver. 
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INDUSTRIAL AND VOCATIONAL FACILITIES 


industrial and vocational education are one and 
the same, “vocational” being the more current 
term and implying a more specialized education 
program designed to train a person for a voca- 
tion rather than simply acquainting him with a 
working knowledge of tools and their uses. 
Many schools extend their in-school education 
to cooperative programs with local industries, 
providing the student with actual on-the-job 
experience. Additionally, industry representa- 
tives counsel and work with the students in the 
school. 

The industrial arts department should be 
isolated from quieter areas of building, with 
a service road provided nearby. There should 
be an outdoor shop ares, if possible. Ac- 
cess to shower and locker facilities will be 
needed. All machines and equipment should 
be arranged so that a sequence of operations 
can be carried out with the greatest possible 
efficiency. 

Special servicing requirements of materials, 
relationship to drives for automotive shops, 
noise levels, and kinds of functions performed 





1" FIBER GLASS 
BOARD ADHERED 


=— 
{\ 
— 1" FIBER GLASS — Se) 


“HD. WD, TRIM 


Slate se 
/ 
fl 






DETAIL 1 


very realistically determine the relationship 
of the vocational education area to the total 
plan. Also, because the school’s functions are 
essentially industrial in nature, related struc- 
tural and enclosure systems are appropriately 
different from the more finished elements 
in the remainder of the school, One-story struc- 
tures on grade are most common, though mez- 
zanine space is often developed for storage or 
seminar use. 

However, this does not mean that the spaces 
cannot be attractive in their own way. For it 
is most important to the student, and the rela- 
tionship among all students, that no one is 
being discriminated against. All are being treat- 
ed equally. And so in relating the vocational 
education units to the rest of the school, rather 
than being 4 separate or tail-end unit as it was 
so often in the past, it should be made as inte- 
gral a part of the total school as possible, phys- 
ically and philosophically. 

Basically, the major elements of vocational 
education are speciality shops like woodwork- 
ing, electrical, metats, auto, or combined gen- 
eral shops. Additionally, drafting rooms are 
common as well as supporting classrooms, 
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SECTION B THROUGH ROOF 
Fig. 117 


offices, and sometimes locker rooms. The lay- 
out of any shop should follow the logic of its 
equipment use and its relationship to electrical 
and mechanical services. Several things must 
be considered such as special code and safety 
concerns, good lighting, sawdust collecting 
systems, overhead hoist systems, exhaust 
ducts, and the ability to get large supplies in, 
out, and stored. It should also be realized that 
students are learning on the machines, and 
extra clearances should be allowed for joint 
teacher-learner use. 

Figure 118 shows a layout of typical shop 
types with related spaces. Typically the class 
meets first in the classrooms to learn prin- 
ciples, take certain tests, and put these into 
practice in the shop laboratories. In the dia- 
gram the dots represent students, the semi- 
circles group sink-wash units. Figure 119 
shows a more comprehensive shop suite. 
Figure 120 is a section through a not unusual 
higher-ceiling shop area showing open-struc- 
ture treatment, rooftop mechanical units, and 
the development of some double-deck space. 

The specific equipment provided in any shop 
is determined by the client and by the various 
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requirements most states have. Sometimes the 
equipment itself is leased, another reason for 
the increasing preference for electrical service 
being fed down from the ceiling rather than up 
from the floor, allowing more flexibility. While 
most surfaces must be hard for maintenance 
reasons, some acoustic relief can be introduced 
by acoustic-absorbent mounted biocks in 
ceiling materials, roof decking, and high wall 
surfaces. 

A sense of order should prevail in consider- 
ing the equipment needs and the disposition 
of services to them, for a well-organized shop 
is itself a deterrent to accidents. 


HOME ARTS 


Home arts might be better called family-life ed- 
ucation, for its purpose is to teach students 
about everyday living, home lite, cooking, sew- 
ing, personal care, and caring for a home and 
family. It would be well if boys could partici- 
pate more in the curriculum, and this might 
well be encouraged by a more central location 
of the facilities in the total plan and merchan- 
dising and furbishing it in a less exclusively 
feminine way. For it should represent the feel- 
ing and purpose of the total home in the 
school; even outdoor patios might be included. 

Facilities comprising o» home arts program 
can range from a single laboratory space serv- 
ing cooking and sewing classes to a full suite of 
spaces embracing these, and child develop- 
ment, cosmetology, living-dining, and support- 


AUTOMOTIVE SHOP 


ive classroom areas. The various examples 
shown here illustrate program emphasis, and 
the many combinations possible, the relation- 
ships of one space to another, and the apparent 
flow of activity functions. Obviously, the larger 
the facility, the more difficult to avoid an insti- 
tutionalized character. But it should be realized 
that certain of these programs are directed to- 
ward institutional vocational education, others 
toward homemakers. 


Food Laboratories 


The food laboratories may be divided into cook- 
ing area, freezing area, laundry, wall storage 
(for tote drawers, staples, cleaning supplies, 
and books), and classroom area large enough 
to accommodate movable desk chairs for stu- 
dents. Grease-resistant asphalt tile or linoleum 
flooring is necessary. Folding doors or screens 
could be used to separate areas. 

Unit kitchens should contain equipment for 
about four students and include stoves, double 
sinks, counter space, and storage cupboards 
above and below the counters. Enameled-steel 
upper and lower cabinets with back splashes 
which are molded into a curved surface rather 
than joined together with stainless-steel strips 
are suggested. Movable supply wagons made 
of materials similar to those of other kitchen 
equipment can be built to fit into recessed 
space under the counter surface. Allowance 
must be made on the window wall for access 
to windows. Counters should be made of a 
durable material with two areas large enough 
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to place two boards 16 by 20 in. next to each 
other so that two students can work side by 
side at each area. These should not be located 
at a corner since this does not allow space 
for two pupils to stand and work together. 
Minimum desirable length of counter per pupil 
is 30 in. If counter width is 24 in., minimum 
desirable size of one unit kitchen should be 
11 by 9 ft, or 99 sq ft. Counter heights should 
be about 33 to 34 in. To accommodate four 
students at work, space between counters 
should be 6 to & ft. Just outside each kitchen 
should be space for a kitchen table and four 
chairs for serving and eating. 

Allowance should be made for adequate ven- 
tilation to carry away food odors. Exhaust fan 
for entire room is suggested. Two duplex elec- 
tric outlets should be provided in each cooking 
area, In laundry area, provision should be made 
for 110/220-V outlet for clothes dryer. 


Clothing Laboratory 


The clothing laboratory should be equivalent 
in size to a large classroom. It should include a 
sewing area (preferably along window wall); 
grooming area; dressing room area (about 
8 feet square), walled off by cabinets on 
at least one side; storage areas (preferably 
along walls); and fitting area. Folding doors 
or screens could be used to separate areas, 

Storage should be provided for portable ma- 
chines, notions, tote boxes (5 in. deep by 14 in. 
wide by 19 in. long), roll of 36-in. wrapping 
paper, small articles, textbooks, large fashion 
magazines, patterns, and teacher's wardrobe, 
four-drawer, legal-size file with lock. Space 
is needed for hanging student projects. 

Provide adequately keyed electric outlets for 
machines — suggest one double outlet for each 
machine—electric outlets for irons and visu- 
al-aid machines, one fluorescent light over 
grooming unit, and adequate light at working 
surfaces. 


Family Living Laboratory 


The family living laboratory is used for ad- 
vanced courses in homemaking; table service, 
housekeeping, home decoration, selection and 
arrangement of furniture, entertainment, bed 
making, home care of sick, leisure time ac- 
tivities, family living, money management, child 
care, and consumer education. 

This is the central core of homemaking fa- 
cilities. Furniture and equipment should rep- 
resent advanced solutions of home problems. 
Space should provide for dining room, living 
room, and flexible area for home nursing, child 
care, home furnishing, family living, group 
discussion, and film viewing. There should 
be at least one plastered wall for experimen- 
tation with wallpapers. Hardwood floors are 
preferred. Folding doors or screens could be 
used to separate areas. 

Furniture and equipment include upholstered 
sofa and chairs; side tables and coffee table; 
lamps and vases; sideboard or hutch; drapes 
(to be made by class); dining room table and 
chairs to seat eight; card table and chairs; 
framed pictures (art project); roll-away bed; 
built-in storage cabinets for magazines and 
linens; cleaning supplies; vacuum cleaner; elec- 
tric drill and attachments for waxing and buff- 
ing; samples of home furnishing materials; 
dishes; silver; table linen; curtain and drap- 
ery fixtures; full-length mirrors; home nurs- 
ing equipment; child-care supplies. Supplies 
should be stored near area where they will 
be used. 

There should be artificial lighting and 
switches adapted to house situations; com- 
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bination outlet for electric iron, pilot light, 
switch and outlet; electric clock; special light- 
ing on machines; electric duplex outlet spaced 
at least every 12 ft of available wall space; 
sink with hot and cold water. 

In laying out the prototype kitchen units it 
should be remembered that there are both in- 
structors and students using them; hence di- 
mensions between counters should be more 
ample, Figure 121 indicates some minimum di- 
mensions, while Fig. 122 shows a grouping of 
U kitchens. Fig. 123 shows perimeter kitchens, 
allowing for a sit-down class grouping at the 
tables in the center in a rather typical combined 
food-and-clothing arrangement. 

Typically, various kitchen-plan types as well 
a8 verious appliance types ore incorporated in- 
to a layout to allow the student to experience 
their differences. Counter and cabinet types 
and finishes, even flooring, might likewise be 
varied while realizing some discretion toward 
enough common denominators to give order to 
the total space. 

Like planning any laboratory, equipment 
functions, clearances, and their electrical and 
mechanical service requirements should be 
carefully understood, and most of the needs are 
larger extensions of home situations, such ss 
extra lengths of counter and space between ap- 
pliances. Unit kitchen plans should also be de- 
signed to allow for periodic appliance replace- 
ment with new models, sometimes provided for 
specific consignment by local utility compa- 
nies, such as accommodating ranges at counter 
ends to allow for size changes. 

A few miscellaneous planning aids should be 
provided: 

* A minimum of 2 linear feet of counter 
space per student (wall cabinet storage is un- 
derutilized in the prototype kitchen and can be 
more minimal) 

* Tackboard or wall behind sink 

* A well-located teacher demonstration 
kitchen counter (an overhead mirror helps too) 

* Pull-out bread boards (they save on coun- 
ter top wear) 

* Spread-out storage for student projects, 
like sewing 

* Portable ironing boards (these are better 
than built-ins) 

* Sewing table unit (for use by four works 
well) 








Fig. 123 


* Corridor exhibit area for display 

Summing up, the home arts area is a place 
for learning about living; make it as easy and 
pleasant as life can be for the students starting 
out. 


FOOD SERVICE 


Lunchtime can and should be break-time, ao 
change of pace in a place different in feeling 
and fact from the rest of the day. In reality, it is 
hard to be efficient in the use of space in 
schools. Most often lunchrooms must serve 
other purposes. Time for eating is cut too finely 
between scademic periods. Great numbers 
must be served in a hurry. 

All the more reason and need then to try 
harder while planning to carefully consider the 
processes of food preparation and serving, to- 
gether with seating areas and traffic flow, to 
give the best chance for table manners to sur- 
vive and a happy shipshape atmosphere to exist 
amid the hubbub. 

There are enough ordinary problems to be 
solved in planning a dining and kitchen area to 
allow consideration of a unique design ap- 
proach. Like anything that is architecture, it 
grows from those human needs it is serving, 
asking: Whom sre we going to serve? What are 
we going to serve them? How will we go about 
it? 
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CORRIDOR The program is made up of three factors: pa- 

yl trons, menus, and operation, Particularly in this 
part of the school, the allocation and arrange- 
ment of spaces and the choice of fixtures must 
develop for specific reasons in order that the 
total design be functional. 


Systems for a School Lunch Program 


Each system is a kitchen and an arrangement 
for the distribution of food. 

1. Conventional kitchen and adjacent 
cafeteria. 

2. Kitchen, central to site, with adjacent and 
remote serving stations. 





1 1 i 1 3. Kitchen, central to community, with all 
eo 3s 2° ss serving stations remote. “Satellite ia another 

Fig. 124 term for remote. 
CORRIDOR The Conventional Kitchen A conventional kitchen 


and adjacent cafeteria are illustrated in Fig. 129. 
This particular kitchen produces an a la carte 





Fig, 126 Home arts, Linton High School, Schenectady, N.Y. 
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luncheon for approximately 1,100 patrons. Raw 
foods enter the building at the rear, diagonally 
opposite the dining room. Food processing fol- 
lows a straight flow line from receiving to stor- 
age to preparation to the counters. 

The serving counter adjacent to o conven- 
tional kitchen requires little or no cartage of 
bulk food. In Fig, 130 the distance between pre- 
pared food and pickup of trays is but the thick- 
ness of a wall, Kitchen personnel assemble 
trays at both sides of this assembly line. There 
are no conveyor belts. Trays are set up in ad- 
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° joe vance with napkin-wrapped silver, Output of 
—— e . the line is two trays at a time. Snack bars when 
tit 1 they do exist in schools, usually augment cafe- 
© 85 10 20 teria counter service of a full, hot lunch. Most 
snack bars serve milk, prepackaged ice cream, 

Fig. 130 Kitchen, serving, and dishwashing. ee 
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Fig. 132 Cold food kitchen and a la carte counter. Fig. 134 Serving and seating arrangements. 
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Fig. 133 Kitchen between two cafeterias. Qo 6S 10 20 


apples, and cookies, as does the small unit in 
Fig. 131. Some serve soft drinks. The second or 
third counter in some high schools is an “a la 
carte” service of prepared sandwiches, pack- 
aged snacks, and bakery and soda fountain 
items (see Fig. 132). 

Clean dishes are needed at the serving sta- 
tion; the serving station is adjacent to the cate- 
teria, Soiled trays and dishes from the cafeteria 
are usually deposited by student customers at 
the dishroom. This cycle establishes the loca- 
tion of dishwashing as “adjacent to cafeteria 
and adjacent to serving," as shown in Figs. 118 
and 119. 

Large cafeterias utilize conveyor belts be- 
cause these permit multiple and simultaneous 
deposit of trays. Figure 133 shows a belt bring- 
ing soiled trays from the student and faculty 
dining rooms to join trays from a third dining 
room for scraping near the feed end of the 
dishwasher. The baffle wall between the con- 
veyor and dishroom in Fig. 134 screens that 
room's activities and sounds from the dining 
area. Ample dish- and tray-scraping table, dis- 
poser, and shelf space can be provided whether 
or not a conveyor is used. 

Flight-type dishwashing machines are com- 
monly employed for patronage numbers as 
small as 1,000, although conveyor models func- 
tidn efficiently for programs of more than 1,000 
people. This choice depends upon many fac- 
tors, such as the amount of ware to be stored 
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Fig. 135 Remote serving station. 
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and handled in racks, the shape of the room 
available, and the ratio of trays to dishes, etc. 

The dishroom is difficult to ventilate effec- 
tively. Provide a steam removal exhaust for 
dishwasher, ample fresh air supply and ex- 
haust, and keep ceiling high for maximum cubic 
feet of air in circulation. 


Kitchen Central to Site =Small bulk-food carts can 
traverse the corridors or elevators from the 
kitchen to the remote serving station within a 
building. The hot food, cold food, and pastry 
carts shown at the serving station in Fig. 134 
have been fitted with tongues and hitches. 
They are pulled by electric tractor from the ex- 
isting kitchen in the old school building 
through the new corridors to this location. 

Some remote serving stations have dish- 
washing facilities. The source of clean dishes 
must be close to the serving station in any plan. 
Figure 135 shows a small serving station which 
includes a counter garaging bulk foods under 
its top, a back bar with refrigerator and small 
electric appliances, plus a complete assembly 
of soiled and clean dish tables with smallest 
Hloor-supported dishwasher, a window sill for 
soiled tray deposit, a disposer, and a silver- 
soak sink, 

Any remote station also requires some dish- 
scraping facility; it is not practical to trans- 
port garbage. Note the location of soiled tray 
deposit in the remote serving station of Fig. 
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Fig. 136 Remote serving station. 
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Fig. 137 Community central kitchen. 


136. The plan permits the flow of high school 
student patrons to circulate around this serving 
station segment of the building without any 
turning back or crossing of traffic. Pick-up food 
and entrance to the dining ar re at the left of 
the plan; exit and tray deposit are at the right. 
Within the segment, dishes are processed in a 
direction toward the serving station. 








Kitchens Central to Community The conventional 
kitchen differs from the central kitchen in that 
it does not have to accommodate, wash, ga- 
rage, and load bulk-food carts. Kitchens central 
to the community differ from the kitchen cen- 
tral to a building because community bulk-food 
carts and kitchen cart spaces are large, and 
these carts are invariably transported by motor 
vehicle. Each of those shown in Fig. 137 is 
strapped into place along with a cart of trays in- 
side a4 truck. The truck is fitted with a hydraulic 
tailgate to adjust to the various unloading caon- 
ditions at community schools. Thus, an adja- 
cent, well-appointed loading-dock facility is im- 
perative. If located in a cold climate, the loading 
dock can be enclosed. 

Compartmented trays used in lieu of dishes 
travel in carts to the remote serving station in 
the community and are returned to the central 
kitchen for dishwashing, as shown in Fig. 137. 
This targest of carts keeping bulk, hot, and cold 
food has a serving top. It therefore has many 
applications as a portable counter, for example 


TABLE 7 Kitchen Spaces in Square Feet 


(Lunch programs— meals per day) 


for service in the classroom to kindergarten 
tots and first graders. Figure 136 shows it sub- 
stituting for a section of built-in counter. 


Anatomy of a Kitchen 


An efficient kitchen has a straight-through flow 
of foods being processed from the raw state to 
finished and ready to serve. 


its Departments Their relationship 


Receiving and . Near dock 
trash rooms 
Dry storage ...... Near the receiving and 
adjacent to the kitchen 


Refrigerated Near the receiving area 


storage and adjacent to the 
kitchen 
Pre-preparation Between refrigerated 
sinks, tables Storage and vegetable 
prep 
Vegetable Adjacent to the cooking 
preparation battery 
Cooking. wc siiina. Adjacent to the cooking 
battery 
Baking. ....csee. Can be remote, adjacent 
to the kitchen 
Pot washing...... Must be near the 


cooking area, the baking 
area or both 

Salad making ..... Near refrigerated 
storage, can be remote, 
adjacent to the kitchen 








Department 500 1,000 2,000 3,000 
Receiving.......... 50-70 80-100 160-200 240-300 
Dry storage". bien 150-250 300-500 600-1,000  900-1,500 
Refrigerated storage . . . 160 180 360 600 
Dishwashing* . 120-150 240-480 520-720 750-780 
Trash room. . . at 90-110 130-150 190-240 250-320 
Employee lockers and toilets 65-80 100-115 230-250 330-360 
Manager's office 80 120 140 





* Dry storage has direct reletionship to quantity of patrons. 
+ The dishroom shape and size relate to type of machine required. 
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Serving Counters 


When the menu is simple and everyone re- 
ceives the same lunch, tray assembly can 
be employed for fast service. When food 
choices are offered, the serving counter is 
needed to stock and display items. The number 
of seats in the cafeteria determines the total 
length of serving counter required (refer to 
the Food Service Space Requirement Chart). 
Bottlenecks in student traffic can occur if 
counters are not of sufficient size, if there 
are too few cashiers, or if there are not ample 
seats. As Table 8 illustrates, a counter (35 ft) 
is required for every 150 to 200 seats. One to 
two cashiers per counter is recommended. 
The quantity of seats required is halfway 
between one-third and one-half of total patrons 
daily. This formula provides for the peak load 
in the cafeteria, which will occur during three 


seating periods. 7 \* @ le [le eo a -* ee 

it is increasingly necessary, with the advent 3 ea] « eee J ele iJje | Je CASH 
of modular scheduling of classes, to provide 7 . ]* e fle = . 
for fast pickup of food. For this reason, “seram- cag. haat elt { ) a 

" i = ——@ CONDIMENTS 
ble" and other configurations should be con AFETERIA NSS 


templated as soon as more than one counter 
is required. This need not increase the quantity 
of counters. Sections of counters for categories 
of foods, such as “beverages” or “cold foods” 


are arranged separately for direct and quick 
access. 

If the scramble system incorporates parallel 
units, minimum distance between tray slides 
is 12 to 13 ft. Duplication of counter sections 
keeps traffic crisscross at a minimum. The 
scramble system is most successful in schools 
or any situations where people eat regularly. 
The patron who enters the serving area knows 
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Fig. 139 Serving and seating arrangement. 


TABLE 8 Food Service Space Requirement Chart for School, College, 








SERVING AREA 






a on 
El level] 7 ae ” 


where he is going. The scramble layout in 
Fig. 138 incorporates a beverage island at the 
center. Two sides of the island are identical. 

The “marketplace” unconnected “sawtooth” 
arrangement of the counters in Fig. 139 allows 
the patron to skip certain sections, This layout 
lends itself to a serving area which is long and 
narrow. A wide aisle suffices; patron traffic 
moves quickly. 
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Dining Rooms, Seating and Plan Arrangements 


and Commercial Lunch Programs School dining rooms most often double as 
Planned study halls and lecture rooms; they are multi- 
d tion, ft purpose and must include functional aspects 
enrollment Seats Bs —— mt Number of which are incompatible with a dining atmo- 
or patrons required Kitchen* Serving counters + sphere (see Fig. 140), 
aa > oan While bywords like washable, easily main- 
400 170 1,500 700 1 tained, movable, durable, and economical do 
600 210 1,650 800 
‘ and must prevail in selecting furnishings and 
600 250 1,800 1,540 2 finishes, the call for character and creativity 
700 290 1,850 1,540 must then come on stronger. Color, plan 
800 335 2,100 1,820 arrangement, and the whole “feel” of the room 
900 375 2,250 1,920 must have a sense of order and sureness, some 
1,000 420 2,400 2,310 3 predominant theme. 
1,100 480 2,550 2.310 Commonsense planning can eliminate a lot 
i ; of irritations. A partition between the dining 
1,200 500 2,700 2,680 and serving area can screen off the clutter, 
1,300 540 2,850 2,690 noise, and distractions of the serving lines. 
ee mi 3,000 2,690 The utility aspects of cashier stands, silver 
ti 3,150 3,080 4 and condiment stands, and water stations can 
1,600 670 3,300 3,080 be less obstrusively located and “camouflaged” 
1,700 710 3,450 3,460 in the room decor. Look at the more attractive 
1,80 750 3,600 3,460 commercial cafeterias, their subduing of the 
“working parts,” and the pleasant, sometimes 
1,900 790 3,750 3,460 
: i striking, overall look designed with similar 
2,000 835 3,900 3,850 5 . 
2 100 875 4.050 3,850 criteria. They avoid “namby pamby" colors, 
e " # too many materials, and disorder; instead, 
2,200 920 4,200 4,230 they have an organized theme of color, form, 
2,300 960 4,350 4,230 and materials, and acoustical materials too, 
2,400 1,000 4,500 4,620 6 for noise is a prime chaos contributor. 
2,500 1,040 4,650 4,620 “Mess-hall"-size spaces, undivided, are 
2,800 1,085 4,800 5,000 unnecessary, 48 8 screen or partition can cut 
2,700 1,125 4,950 5,000 down simply on the vastness and accumulation 
‘ ‘ ) of noise and visual business. Carpeting with 
2,800 1,170 5,100 5,000 color, texture, and a whole environmental con- 
2,900 1,210 5,250 5,390 7 trol and order of its own and which is virtually 
3,000 1,250 5.400 5,390 stainproof can be used now to further minimize 
3,100 1,290 §,550 5,770 noise. Or, if the room has to serve for gym or 
3,200 1,335 §,700 5,770 coke dances, all kinds and colors of resilient 
3,300 1,375 5,850 5,770 flooring materials are available. 
3,400 1,420 6,000 6,160 8 While air conditioning and new efficient 
3,500 1.480 8.150 6.180 lighting have made windows functionally 
4.800 1.500 8.300 6.540 unnecessary, stilt a “room with a view" is 
A * : Zi worth looking into, or out of, and an outward 
* Kitchen spoce: visual release can generate calm with the 


150-650 students = 3 and 4 sq ft per student 
650-2,000 students = 2 and 2\4 sq ft per student 


2,000-4,000 students = 1% and 1% sq ft per student 
t Counter = 35 to 40 linear feet of serving equipment. 


apparent increase of sensed space. An outlook- 
ing view would be all the more appropriate if 
the school's instructional areas are primarily 
windowless. Good ventilation is another criti- 
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Fig. 140 Seating arrangement. 


cal item. Food odors are best controlled by 
bringing air into the dining room and exhaust- 
ing it through the kitchen at 30 air changes 
per hour minimum. In the kitchen itself, 30 to 
60 air changes are desirable. 

Space and how it's used, though, is the key. 
A good guide is to allow 12 to 15 sq ft per 
seat in planning the dining space. Smaller 
tables will use more space, but will encourage 
more quiet conversation. The small table for 
four persons, which makes most of floor space 
and yields the most elbow space when standard 
trays are placed on its top is 30 * 48 in. 
Four standard 14 © 18 in. trays will not fit 
on a 36 in. sq table. Mixing round tables with 
rectangular ones relieves the monotony of the 
repetitious, institutional look. Manutacturers 
provide tables which are 29 in. and 24 in. high 
for the younger children. All kinds of table and 
seating types—folding, jackknifing, folding 
into walls, stacking—allow for countless 
arrangements and flexibility. 

To review briefly, in planning for food ser- 
vice, the simple objectives are getting the food 
to the student, getting the students to the food, 
and providing an enjoyable dining atmosphere. 


PHYSICAL EDUCATION 


Gymnasiums 


In this keep-fit, diet-craze, body-bent, sports- 
minded age, physical education programs 
have gained a new focus, and top-notch facili- 
ties are getting built, from multipurpose 40 * 
60 ft rooms in the elementary grades to multi- 
gyms and specialty spaces in the large high 
schools. The basketball court is the common 
denominator of the gymnasium plan, over- 
lapped by other court layouts and enlarged 
for other uses including spectator seating. 
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Making up the right kind of environment are 
the factors diagrammed below. Places to play 
well in should be well designed in all ways, 
more than super-space boxes. The gymnasium, 
the whole physical education unit, is most 
always a place for other performance use, and 
so its internal planning relationships must 
serve its everyday use, but its public use sets 
other demands for its relation in the total plan. 
Its great volume begs other considerations 
for separate, special ventilating systems, 
Structural systems, and related massing con- 
cerns of its exterior (see Fig. 141). 
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Fig. 141 


The gymnasium complex in Fig. 142 shows 
several relative points: direct relation to 
parking and playfields, public lobby space 
and rest rooms, double-decking of locker 
facilities and auxiliary, or balcony, gym space 
equating to the height of the main gym, “boys” 
and “girls” gyms divided by a folding partition 


TABLE 9 Recommended Dimensions in feet for Gymnasiums 





School WwW 
Small elementary 36 
Large elementary 52 
Junior high school* 65 
Small senior high school 79 
Large senior high school} 100 


Lt Ww," £.? Seats 
52 
72 
86 42 74 400 
96 50 84 700 
104 50 84 1,500 





* W, and L, are dimensions of basketball court. 


t Use folding partition. 
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opening to allow the total space for exhibition 
game use, with bleachers folding out and down 
from the balcony gyms, and the whole volume 
given better scale and character inside and out 
with beams and undulating angular roof/ceiling 
treatment. 

Table 9 gives recommended dimensions for 
various gymnasium sizes. 

The basic relationship of elements and plan- 
ning fundamentals for a gymnasium are shown 
in Figs. 143 to 147. In the typical school the 
staff for boys and girls have a working relation- 
ship to each other and a responsibility for 
instructional supervision to both the gymnasi- 
um and locker spaces, as well as a preferred, 
as-direct-as-possible relationship to the total 
school, or corridor entry. The staff offices are, 
in effect, control centers. The locker rooms 
should be so located and planned to allow 
direct access to the outdoor playfields as well 
as to the gym. 

Expansion potential should always be con- 
sidered, and the physical education parts 
should not be “locked” into other plan ele- 
ments. As enroliment increases, oft-times 
added practice gyms or auxiliary spaces like 
wrestling rooms, a pool, or more locker space 
may be needed. 

The gymnasium itself develops from many 
functional and prescribed requirements as are 
noted on Fig. 143. 

Figure 148 illustrates a field house complex, 
with large balcony gyms (above the locker 
areas) flanking the main exhibition gym. Spec- 
tator seating is accommodated by folding/roll- 
ing bleachers at both levels. Those at the main 
floor level can be folded back against the locker 
room wall to allow more usable space in the 
main gym and those on the balcony can be 
rolled and folded back, or could be detailed to 
fold up to form # wall between the balcony and 
main gym spaces. 
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Fig. 142 Physical education unit, Newark High School, Newark, Ohio. 


A. ACCESS FROM LOCKER ROOMS 

8. 5’ MIN. DIMENSIONS RECOMMENDED-— FACE OF BLEACHER 
OR WALL FROM END OR SIDE LINE OF COURT. 

C. FOLDING BLEACHERS EXTENDED. VARIES DEPENDING ON 
REQUIREMENTS. FOR BEST SPECTATOR VIEW, RESTRICT 
BLEACHER LENGTH TO FACE—TO—FACE DIMENSION OF 
BACKBOARDS. 

D. 6 MIN. —10" RECOMMENDED. 

—. SCORERS’ TABLE—MAY BE LOCATED IN BLEACHERS. 
PROVIDE ELECTRICAL OUTLETS, MICROPHONE JACK, AND 
SCOREBOARD CONTROLS. 

F, COURT SIZE: JR. HIGH—42" X 74’, HIGH SCHOOL—50' x 84’. 
SOME HIGH SCHOOLS USE COLLEGE SIZE COURT, 50’ x 94’, 
FOR VARSITY TOURNAMENT COURT. 

G. HIGH SCHOOL BACKBOARD, GLASS OR METAL, 54” FAN— 
SHAPED (PER 1969-1970 N.F.S.H.S.A.A. RULES) KEEP WALLS 
BEHIND BACKBOARDS FREE OF DOORS AND OBSTRUCTIONS. 

H. EGRESS TO PLAYING FIELDS. 

1. 10'"-RECOMMENDED CLEARANCE FOR TOURNAMENT 
COURT. 

J. ACCESS FOR SPECTATORS, LOCATE TO MIN. TRAFFIC ON GYM 
FLOOR. (POSSIBLE USE OF CARPET RUNNERS.) 

K. PRACTICE COURTS. MAY BE SHORTER AND MORE NARROW 
THAN STANDARD COURT. 

L. STRUCTURE HUNG WD. FOLD. PART. HORIZONTAL PULL OR 
VERTICAL ROLL NET CURTAIN WITH CANVAS BOTTOM 
VISUAL BARRIER MAY BE USED. 

M. SPAN—ACROSS SEATS (UP TO 6‘) TO ACCOMMODATE FOLD. 
PART. OPENING. 
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Fig. 143 Divided gym, seating one side. (Two teaching stations.) 
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TOURNAMENT COURT: 50° X 84° (50° X 94° POSSIBLE) 
TWO CROSS PRACTICE COURTS: 50° X 84’ WITH MINIMUM 
END COURT CLEARANCE. 
FOLDING BLEACHERS: FOLD, PART, SIDE: 2-16’, 2-20’, 
SEC. WITH 6' SPAN—ACROSS SEATS AT PART. PACKET 
11 ROWS = 6GIGSEATS. OPPOSITE SIDE: 2-9", 4—16' SEC 
11 ROWS © 660 SEATS. 
CAPACITY: 1,276 SEATS AT 16". 


Fig. 144 Divided gym, seating two sides. (Two teaching stations.) 





TOURNAMENT COURT: 50° X84" WITH MINIMUM END AND SIDE 
CLEARANCE 

TWO CROSS PRACTICE COURTS: 50° X 84’ WITH MINIMUM END 
CLEARANCE 

FOLDING BLEACHERS: FOLD. PART. SIDE: 2-16", 2—20° SEC 
WITH 6’ SPAN ACROSS—11 ROWS = 616 SEATS. OPPOSITE SIDE 
4—16', 2-8 SEC., 11 ROWS = 660 SEATS, ENDS: 3-16 SEC 
EACH, 9 ROWS = 648 SEATS. CAPACITY: 1,924 SEATS AT 16" 


Fig. 145 Divided gym, seating four sides, (Two teaching stations.) 




















TOURNAMENT COURT: 50° X94" 
TWO CROSS PRACTICE COURTS: 50' X 84° 
FOLDING BLEACHERS: GYM FLOOR-—RECESSED: 4—14', 2—16° SEC., 
14 ROWS = 846 SEATS. BALCONY~ REVERSE FOLD: 4—14', 2—16' SEC 
15 ROWS « 960 SEATS 
CAPACITY. 1,846 SEATS AT 16". 
GYM FLOOR 94° X 120° (a) 


9510 20 40 


PLASTIC "SKY DOMES” PROVIDE EXCELLENT NONGLARE GYM LIGHTING. AREA OF 
THE “SKY DOMES” SHOULD EQUAL 4-6% OF THE GYM FLOOR. POWER GROOVE 
FLUORESCENT LAMPED LIGHT FIXTURES, GROUPED ADJUSTABLE TO OR AROUND 
THE “SKY DOMES” PROVIDES A GOOD CLEAN LOOKING ELECTRICAL ILLUMINATION 
INSTALLATION 
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MAIN GYM FLOOR LOCKER ROOM,ETC. 


DELAYED ACTION-REVERSE FOLD. BLEACHERS USED ON A BALCONY TEACHING 
STATION, PROVIDES NOT ONLY INCREASED SEATING CAPACITY, BUT IN THE 
RETRACTED POSITION, CREATES A PHYSICAL ANDO VISUAL BARRIER BETWEEN 

THE BALCONY AND THE MAIN GYM FLOOR. WHEN PLANNING THE USE OF FOLDING 
BLEACHERS AS SHOWN ABOVE, CONSULT WITH THE BLEACHER MANUFACTURERS 
FOR CORRECT DIMENSIONS, CLEARANCES, MAXIMUM RECOMMENDED ROWS, 
OPERATION AND SEAT RISE, FOR OPTIMUM SIGHT LINES 


(b) 


Fig. 146 (a) Divided gym with (b) balcony auxiliary gym, seating one side. 
(Four teaching stations.) 











TOURNAMENT COURT: 50° X 84’. 
TWO PARALLEL PRACTICE COURTS: 50° X 84’. 


FOLDING BLEACHERS: GYM FLOOR-RECESSED: 1—14', 4— 16° SEC. —14 ROWS = 812 SEATS 
BALCONY—REVERSE FOLD: 5—16' SEC. —-15 ROWS = 900 SEATS 


CAPACITY: 3,424 SEATS AT 16". 
GYM FLOOR: 104’ X 120°. 


Fig. 147 Divided gym with balcony auxiliary gyms, seating two sides. (Four teaching stations.) 





Fig. 148 Field house development, senior high school Englewood, Colo. (Perkins & Will—Wheeler & Lewis, 
April 15, 1957.) 
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EACH SIDE 


Figure 149 illustrates a 2400-student high 
school physical education complex where the 
main activity areas develop above a base floor 
of lockers and auxiliary space. The result is 
architecturally well articulated, saves on 
ground coverage for more playfield space on a 
restricted site, allows for separate student 
and public access to the pool, provides on- 
grade access to the playfields, and clearly 
divides the gyms into usable components 
(see Fig. 150). 


Locker Rooms 


Locker rooms need not be the noisy, steamy, 
smelly, dimly lit spaces too many have been. 
Because they are very concentrated areas of 
complex plumbing and ventilation and hard 
wear requirements, they can be expensive to 
build and are too often made too minimal to 
properly function and be maintained. 

Locker rooms are busy places for students 
in a hurry, dressing in never-enough room, 
with showering humidity, outdoor muck, and 
emotional pitch and pique as added realities. 
A very functional plan is a must, one that 
thoroughly considers traffic flow, the realities 
of body dressing clearances, locker door 
swings, clothing storage, systems for towel 
distribution, uniform drying, and supervision 
and discipline. Equal concern must be given 
to good and durable lighting, plumbing, ventila- 
tion, and finishes (see Fig. 151). 
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Fig. 149 (a) First level. (b) Second level. (c) Second floor of physical education area, west division of 
New Trier High School. (Used with permission from The Perkins & Will Partnership, Architects, and The Architects 
Collaborative, Cambridge, Massachusetts, Associated Architects.) 
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Fig. 150 


Untess the increasingly seldom used system 
of central basket storage is utilized for clothing 
storage, the number and ratio of gymsuit to 
street clothes lockers are determined by the 


formula 
T X N/P Ss 


number of students to be enrolled 





where T 

N number of times/week student in 
course 

P =number of periods/ week that 

physical education is given (hours, 


day * days/week) 





(a) 
(a 


* COMBINED WIDER AISLE ANI 
DRESSING AREA 


* SEAT FOR EACH LOCKER BANK 


STION 
DE 


LESS C 
* SEAT PR 
FROM DOOR 
* POSITIVE THROUGH—LOCKEF 
VENTILATION (SEE DETAIL 
« ECONOMICAL 









Fig, 151 
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SEQUIPMENT 
STORAGE 


S =number of street clothes (dressing) 
lockers required 

T also then represents the gymsuit lockers 

needed, and 7/S = A, or the ratio of gymsuit 

versus street clothes lockers, varying as shown 

in Figs 

space required for lockers 


151 and 152 and determining the total 


The standard type of full-length locker should 
be set on a masonry base to facilitate cleaning 
The unit should be complete with two top 
sheives, ventilating grilles, and four hooks 
for hanging clothes. Some type of locking de- 


vice should be furnished 


MIN 
(b) 

« COMBINEDA EF AND 
IR SING AF A 
CONGESTE 

e SINGLE SEAT FOR TWO 





BANKS OF LOC 
e UNPROTECTED LOCKER 
DOORS INA 





HAZARD 


¢ BOTTOM GY SUIT 
LOCKER INt IVENIENT 
e ECONOMICAL USE OF 


FLOOR ARE 





E PRESENT 


Wire baskets may be used in place of the 
small lockers for the storage of gym clothes 
Although in some cases the baskets have been 
mounted in a fixed position, it is more desirable 
to place them on trucks which can be locked 
in » well-ventilated storage space. The basket 
system is generally more difficult to manage 
than the locker system 

A common arrangement is to provide one 
large dressing locker, together with six stor- 
age lockers. This permits the student to have 
a large locker in which to hang his street 
clothes and also provides him with a small 
locker for the storage of gym clothes 
through 157 various 


Figures 153 show 


shower arrangements and dimensions for 





group showering. Additionally, it is still com- 
mon practice to provide some private showers 
for special demand usage. As the illustrations 
indicate, there is a trend to prefabricated 
plumbing arrangements wherein the plumbing 
is not built into the walls, reducing its installa- 
tion and repair costs. It is also quite common 
to equip the facility with preset temperature 
valves or graduated settings in walk-through 
showers. Figure 158 shows the height range 
for shower heads. 

The arrangements shown here are for a 500- 
student junior high school boys’ locker room 
(Fig. 159) with center benches, a 1,500-student 
high school girls’ locker room (Fig. 160), and 
161) with 
Note 
the inclusion of two private showers in the 


the boys’ and team locker room (Fig 
benches integral with the locker bases 


girls’ locker room, the supervisory location 
(and windows) of the office in both areas, the 
walk-through showers in the one, and showers 
and drying areas in the other 

Figure 162 shows a very compact, well- 
organized complex of team locker bays. per- 
mitting unused bays to be locked with sliding 
gates while providing good access from the 
opened bays to the shower facilities. Figures 
163 and 164 show various details and arrange- 
ments providing for uniform drying and storage. 





a'-Q" + 3=0" | 
io. 
MIN | 


« CENTER TRAFFIC AISLE 
NO CONFLICT WITH 
DRESSING AREA 

«8 H FOR EACH LOCKER 
BANK 

* LOCKER DOORS LESS 
HAZARDOUS THAN (b) 

* BOTTOM GYM SUIT 
LOCKER INCONVENIENT 

«MAXIMUM FLOOR AREA 
REQUIRED 
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4'-0" MAX, 





STREET 
CLOTHES 








(a) 12" X 12” (b) 12" x 12" 
x60" 12" & 12" X 20" x60" 12" X 12" X 30" 
9" X 12" X 20" 9" X 12" X 30" 
x72" 12" X12" x 24” x72" 12" X 12” X 36” 
9" X12" X 24" 9" X 12" X 36" 
* RATIO. 6TO1 * RATIO; 6TO!1 





REQUIRES MOST FLOOR AREA 
PER RATIO UNIT 

HIGHEST INITIAL COST 

AFFORDOS GREATEST HANGING 
DIMENSION IN GYM SUIT 

LOCKER FOR GOOD VENTILATION 
AND ORYING OF GYM SUITS. 

SEE SKETCH DETAIL OF 

POSITIVE VENTILATION 
THROUGH LOCKERS 


* ECONOMICAL USE OF 
FLOOR AREA BETWEEN 
ta) AND (e) 

« GOOD VENTILATION- 
SINCE HANGING OF 
GYM SUITS POSSIBLE 














fe) 12" X 12" (d) 12" x 12" 
x60" 12" X 12" K 12” X72" ....12% % 13" x 8" 
* RATIO; 5701 9" X 13" XB” 
X72" 12K 12° KX 12" * RATIO: 14701 





12" X 12" X 142/5" 
+ RATIO: 6TO1 
5T01 


* LEAST INITIAL COST 

« OPEN BASKET PROVIDES 
BETTER VENTILATION 
THAN Ic), NOT AS GOOD 
AS (a) AND [b) 

* REMOVABLE BASKETS 
MORE SUBJECT TO 
DAMAGE —MAINTENANCE 
PROBLEM 





* REQUIRES LEAST 
FLOOR SPACE PER 
RATIO UNIT 

* POOR VENTILATION 
AND DRYING OF GYM 
SUITS-NO HANGING 
POSSIBLE 


NOTE. OTHER WIDTHS, DEPTHS AND COMBINATIONS ARE AVAILABLE: THESE SHOWN ARE REPRESENTATIVE 


Fig. 152 





Fig. 153 Conventional shower (in-wall piping); 14 sq ft per head. 





Fig. 154 Prepiped package showers (wall-mounted); 14.6 sq ft per head. 
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Fig. 155 Prepiped package showers (span-across); 12.2 sq ft per head. 





Fig. 156 Column showers. (Available in 4, 5, or 6 heads per column; 12.8 sq ft 
per head at 5.) 
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Fig. 157 Walk-through shower. 
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AGES 12-414 





AGES 15-17 





Fig. 158 Recommended shower head heights. 
(From “Basic Body Measurement of School Age Chil- 
dren," U.S, Department of Health, Education, and Wel- 
fare.) 


Fig. 160 High school girls’ locker room (1500). 
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Fig. 161 Boys’ physical education and team locker rooms with dual use showers and toilets between. 
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EQUIPMENT ROOM 
Fig. 162 Team locker rooms with joint showers, 
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(b) (c) 
Fig. 163 (a) Hooks. (b) Uniform drying rack. (c) Uniform drying and storage room. 
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Fig. 164 


Swimming pools are a very desirable, but rela- 
tively expensive, part of a physical education 
program. However, with the increasing public 
interest in participating, more recreational ac- 
tivities are being built as parts of schools or as 
community facilities. 

New finishes like epoxy coatings ond prefab- 
ricated pool liners of plastic and aluminum are 
being used more often. Swimming programs 
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(a) Uniform drying truck. (b) Truck hanger. (c) Uniform drying and storage room. 


divide their activities into diving, swimming in- 
struction, and competitive swimming. The 
more extensive facilities accommodate these 
three activities into separate, appropriately de- 
signed pools or develop diving “alcove” areas 
in T- or L-shaped pools. 

The basics of pool design are covered in Fig. 
165, the various dimensions relating to the age 
group using the pool. Important also is the 
amount and location of the surrounding deck 
area for instructional use, a related advantage 
of the T- and L-shaped pools (see Fig. 166). 
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Fig. 165 Recommended minimum pool design dimensions. ("NCAA, 1970; FINA, 1968.) 
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Giving spectators a good and comfortable 
view involves proper sight lines, plus a care- 
ful consideration of acoustic and lighting that 
takes into account the reflectance of the water. 
Figure 167 shows one solution where the ligh. 
source has been screened and the ceiling made 
nonparallel to the floor to minimize reverbera- 
tion. Figure 168 illustrates other ideas for user 
comfort and convenience. A way to accom- 
modate supervision and privacy both is shown 
in Fig. 169. 

Figure 170 illustrates a complete pool and 


SIZE RECOMMENDATIONS: 


ELEMENTARY SCHOOL 


WATER DEPTH: 2’ TO 4’, 4.5" 
MIN, WIDTH; 16° 

DESIRABLE WIDTH: 20°, 25’, 30° 
MIN. LENGTH; 36’ 

DESIRABLE LENGTH: 50’, 60’, 75° 


JR. HIGH SCHOOL 


WATER DEPTH: 3°-5' 

MIN. WIDTH: 25° 

DESIRABLE WIDTH: 30’, 36’, 42° 
MIN. LENGTH: 60° 

DESIRABLE LENGTH; 75° 


SENIOR HIGH SCHOOL 


WATER DEPTH: 3'-6" TO 9’ {1M, BD)" 
MIN. WIDTH: 36' 12° (2M, BD) 
DESIRABLE WIDTH: 45'—46° 

MIN. LENGTH 


DESIRABLE: 75'-1" 


*4’ SHALLOW DEPTH PERMITS FASTER TURNS 
FASTER SPEEDS ARE POSSIBLE IN 5’ OR 
DEEPER WATER. 
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Fig. 166 Additional pool shapes incorporating separated diving pool. 





Fig. 167 Light source not visible from spectator area. 
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Fig. 170 (a) Balcony seating level. (b) Pool deck level. 
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supporting locker facility. In many states sep- 
arate locker facilities are required for pool use. 
Note in the locker room layout, the entry into 
the pool via the shower room, a basic require- 
ment. 


AUDITORIUMS 


The school auditorium is frequently used os 
a center for community affairs. It should be 
so designed and equipped that it may be used 
effectively by all groups—amateurs, profes- 
sionals, youth and adult alike. The use of this 
facility will extend over a wide range, including 
concerts, plays, motion pictures, forums, and 
other forms of presentation. 

The stage is the essential educational facil- 
ity, for it is on the stage that young people 
have the opportunity to learn to present them- 
selves before large groups. It should be de- 
signed for ease of movement of performers 
and stage sets. Areas that support produc- 
tion, such as stagecraft, band room, choral 
room, storage, dressing rooms, and restrooms, 
should be located to give rapid and convenient 
access to the stage- 

Many school officials have expressed a pref- 
erence for auditoriums without any natural 
lighting, Absolute light control is essential for 
a good performance. In some schools, win- 
dows can be darkened by automatic controls 
operated from a central point, Stage lighting 
should be flexible and simple enough to permit 
amateurs to operate the equipment effectively. 

The seating of the auditorium is not as im- 
portant from an educational point of view as 
it may be from the community use standpoint. 
There is no need for the school auditorium to 
seat the entire student body. It is best designed 
when the audience is small enough to make 
participation possible in group discussions 
and to ensure a reasonably full assembly area 
under most types of usage. A capacity of 300 
to 800 would normally meet all school require- 
ments. Additional capacity would be dictated 
largely by community use. 

The school auditorium in Figs. 171 and 172 
will comfortably seat about 850 students. A 
ticket booth is located in the foyer of the audi- 
torium lobby. This lobby provides ample circu- 
lation space immediately outside the seating 
area. The placement of seats and aisles gives 
good traffic circulation. The entire seating area 
has adequate sight lines giving good view of 
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the stage from all seats. The front of the stage 
platform extends beyond the main curtain, 
providing area for a speaker or discussion 
panel while the main stage is being set up 
for a following performance. The stage cur- 
tains, teasers, borders, and cyclorama shown 
on the drawing are adequate to support the 
various stage activities. The ample corridor 
space and doors back stage provide rapid cir- 
culation of performers, stage crews, and prop- 
erties. The band and choral rooms are con- 
veniently located with direct access to the 
stage. Music practice rooms are also used as 
dressing rooms for performers. This audito- 
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Fig. 173 W. B. Ittner, Architect 
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Fig. 174 LoPierre, Litchfield and Partners, Architects 


AUDITORIUM 


rium has direct access to a delivery area, which 
is convenient when delivering or removing 
stage properties. 

This auditorium unit (Fig. 173) is a com- 
munity art center. Integration of all the arts 
with the auditorium is highly desirable. 

The educational program of the school and 
the needs of the community resulted in this 
extensive auditorium center (Fig. 174). Over 
1,400 seats are provided on the main fioor 
and balcony area, Adjacent to the stage is a 
workshop room where scenery and properties 
may be designed, built, and moved directly 
to the stage. This room also provides storage 
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for flats and props. The area in front of the 
stage is large enough to seat a band or orches- 
tra with adjacent storage for music chairs and 
stands. Student and adult performers are pro- 
vided with dressing rooms, make-up room, 
and toilets. 

Figures 175 and 176 illustrate an auditorium 
unit where considerable emphasis is placed 
on teaching and preparation for theater, tele- 
vision, and radio productions. This design may 
be considered more advantageous for student 
use than for use by community groups. Note 
the relation in area of the stage and seating 
space. 





Fig. 175 
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Fig. 176 M. McDowell Brackett, Architect 
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Waiting Area 


The waiting area is provided as a reception area, 
as an informational resource area, and as a place 
for students and others to wait for their appoint- 
ment with the counselors. This room should be 
sufficiently large to provide space for a secretary- 
receptionist and for one student for each coun- 
selor available. In addition, there should be space 
available for three or four additional persons, 
such as parents or teachers who might be accom- 
panying the student. Thus, for a school which 
has three counselors, waiting space should be 
provided for about seven or eight persons. 

In order to provide a smoother flow of traffic, 
and also to minimize possible embarrassment to 
those students who appear to have experienced 
an emotional disturbance during the counseling 
interview, it is desirable that exits other than 
through the waiting area be provided for students 
leaving counseling offices. (See Fig. 1.) 


Counselors’ Offices 


The counselor's office is the setting for the inter- 
view. There should be an office for each counselor. 
The interview usually involves only the counselor 
and the student. However, at times other persons 
such as a teacher, the child's parents, or another 
professional worker, such as the visiting teacher, 
are called into conference. Since the interview 


Physical Facilities for School Guidance Services, Office 
of Education, Dept. of Health, Education, and Welfare, 
Washington, 
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is regarded as confidential, the room should offer 
privacy, and should be reasonably soundproof. 
The use of partial partitions is not satisfactory. 


Small Conference Room 


The small conference room will be used for case 
conferences where as many as 10 persons may 
be present. It also may be used by such profes- 
sional persons as the visiting teacher, school psy- 
chologist, health and medical services personnel, 
attendance officer, college admissions personnel, 
and the school psychometrist or diagnostician for 
individual testing or for small group (less than 
10) testing. 


Multipurpose Guidance Room 


This room will have many uses. These uses will 
vary from school to school depending upon the 
guidance services offered and upon the concept 
of group procedures in guidance which prevails. 
The room should be about the same size as a 
regular classroom. When a multipurpose room as 
a part of the guidance area is not feasible, some 
schools make use of a conveniently located class- 
room, Uses may include group procedures, group 
testing, and inservice training sessions in guid- 
ance. Some schools may use it as a center for 
information services. (See Fig. 2.) 


Storage Room 


Storage space is desirable in several of the areas. 
This could be one area or several smaller areas, 
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depending on the size of the guidance area and 
the ingenuity of the architect. 


SUMMARY OF LOCATION AND SPACE 
GUIDELINES 


Location 


The guidance unit should be: 

1. Separate from but near the administrative 
offices for convenient access to personnel records 
and certain clerical services. (See Fig. 2.) 

2. Accessible by a direct entrance from corri- 
dor. 

3. Located to provide exits from counseling 
area separate from entrances, if possible. 

4. Readily accessible to students and near the 
main flow of student traffic to facilitate contact, 
scheduling, and communication. 

5. Readily accessible from a main entrance for 
the benefit of parents and representatives of com- 
munity agencies. 

6. Reasonably near to related personnel ser- 
vices, such as pupil accounting, health, and psy- 
chological services. 

7. Reasonably near to the library for conve- 
nience in use of display and reference materials. 


Space 
The guidance unit should provide: 

1, Attractive and comfortable reception area 
with appropriate materials to encourage profit- 
able use of waiting time. 

2. Private counseling rooms or offices. 
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3. Conference room for such uses as case con- 
ferences; individual testing; special staff person- 
nel such as the school nurse, visiting teacher, 
speech correctionist; interviewing by prospective 
employers and representatives of institutions of 
higher learning. 

4. Multipurpose room adjacent to counseling 


offices for group testing, group procedures, and 
inservice training activities. 




















' 


Fig. 2 Location of guidance unit. (Reproduced trom “Administrative Facilities in School Buildings,” Special 


Publication No. 6, U.S. Department of Health, Education and Welfare, Office of Education, Washington, 
1957.) 
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CLASSROOMS 


Major factors to be considered in designing a 
classroom are the following: 


1, Seating and writing surfaces 

2. Space and furnishings for the lecturer 

3. The use of wall space, including chalkboards, 
screens, size and location of windows, etc. 

. Facilities for projection and television 

. Coat racks, storage, and other conveniences 

. Acoustics and lighting 

. Heating and air conditioning 

. Aesthetic considerations 


Onouns 


Classroom Seating The seating arrangement is 
the most important feature in determining the 
size and shape of a classroom. Seating arrange- 
ments in a mathematics classroom should provide 
all students with a good view of the front chalk- 
board, ready access both to the seats and to 
chalkboards on other walls, an adequate, well- 
illuminated writing surface at each seat, a place 
to set books and papers, reasonable comfort, and 
privacy in taking examinations. In a class of 50 
or fewer students, where a long front chalkboard 
is desirable, it seems better to have the front 
wall longer than the side walls. This presupposes 
that there are more students in a row of seats 
than there are rows; for example, visibility is bet- 
ter in a classroom having five rows of seven seats 
than in one having seven rows of five seats. In 
a room measuring 26’ ¥ 30’ (Fig. 1), with separate 
tablet armchairs for 35 students, the seven seats 
in a row might have a spacing of 3'6" between 
seat centers laterally and 4'6” between the end 
seat centers and side walls (6 X 3'6” + 9° = 
30'). Spacing from front to back in a column 
might be 3 feet between seat centers with 4 feet 
behind the back-seat center and 10 feet between 
the front-seat center and the front chalkboard 
(4 X 3' + 14° = 26’). This pattern allows for 
aisles of about 20 inches between columns, a 
width just under the 22-inch “unit width’ used 
as a standard in estimating the number of persons 
who can walk abreast in a corridor or stairhall. 
This arrangement requires about 22 square feet 
of space per student. Lecture halls whose seats 
have folding tablet arms may allow 15 square 
feet or less per student. 

Close-packed seating arrangements are not the 
most desirable, but sometimes are necessary be- 
cause larger rooms are not available. Laws in 
some states provide that no person shall have 
to pass more than six others to reach an aisle; 
hence 14 persons in a row between aisles is an 
absolute maximum. If 10 to 14 students sit next 
to each other in a row behind a long strip table 
or writing ledge, the ledge should be at least 
12 inches wide and should provide at least 2 
feet of length per person. An arrangement 
whereby the nearer half of the writing surface 
in front of each person can fold up and away 
from the writer gives more room for students to 
pass. A spacing between rows of 42 inches be- 


J. Sutherland and John W. Mcleod, Buildings and 
Facilities for the Mathematical Sciences, Conference 
Board of the Mathematical Sciences, Washington, 1963. 


tween seat centers is adequate for most seating 
arrangements that use strip tables for writing. 

Tablet armchairs are commonly used for seat- 
ing in college classrooms in the United States 
and permit rows to be spaced every 3 feet. They 
are satisfactory for most classes that do not make 
use of special equipment (such as desk calculators 
or slide rules), provided they have a large writing 
surface and a shelf underneath for books and 
papers. Tablet armchairs may be found either 
fixed to the floor, fastened together in sets of 
two to six that can be moved as a group, or 
individually movable, When chairs are fixed to 
the floor the arrangement should be one that 
permits good visibility and ready access. Good 
visibility may be achieved in three ways: by slop- 
ing the floor, by staggering seats in consecutive 
rows, or by wide spacing. 

An arrangement permitting a class of 30 to 
spread out for examination purposes in a 26° * 
26' classroom seating 40 students would be the 
following (Fig. 2): in each of five rows, spaced 
3 feet apart from front to back between seat 
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Fig. 2 Classroom for 40, with 10 side seats movable. 
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centers, let two triples of seats be placed with 
seat centers 2 feet apart laterally and with a 
4-foot central aisle from front to back between 
triples. In 5-foot aisles at the sides, let movable 
tablet armchairs be placed next to the fixed seats 
for lectures and recitations (keeping the 3-foot 
aisle by the walls), but let these chairs be moved 
over next to the walls during examinations. If 
the center chair in each fixed triple were left 
vacant, there would still be 30 widely spaced 
chairs available for an examination. Another pat- 
tern involves joint activity by two instructors 
whose adjoining classrooms are separated by a 
folding partition, and can be combined into a 
larger room for 60 for appropriate portions of 
the instruction (Fig. 3). 


AFront Platform in front of the students’ seating 
area, there should be enough space for the lec- 
turer to walk back and forth before a long chalk- 
board. In rooms with more than five rows of seats 
there is an advantage in having a platform, possi- 
bly 8 inches above the floor and extending the 
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full width of the room, on which the teacher may 
walk the length of the board without danger of 
falling off the end. The chalkboard should then 
be raised correspondingly higher above the class- 
room floor for better visibility. The mathematics 
teacher needs a table on which he [she] can place 
his [her] lecture notes and papers, but it is better 
to have this table either movable on casters or 
fixed at the side of the platform where it does 
not block the view of the chalkboard from the 
first two rows of students. If an overhead projector 
is to be used, there must either be a place where 
it can be mounted permanently at the front of 
the room, or there must be provision for rolling 
it in on a cart and connecting it electrically. In 
the latter case, the front platform might be slightly 
lower and be accessible by a ramp. The mathe- 
matics teacher seldom sits during a lecture but 
may wish to sit down during an examination. 
There should be a chair by his [her] table or desk. 

A lecture room should be so placed in a building 
that it is accessible to students without overcrowd- 
ing of corridors or stairways. Coat racks, ade- 
quate bulletin boards lining the corridors, and 
ample toilet facilities should be provided nearby. 
The room itself should be arranged so that the 
audience can see well, hear well, and be comfort- 
able. In part this depends on temperature, humid- 
ity, background of light and sound, and seating 


space. 


Projection Systems The large lecture room should 
be built to accommodate a variety of projection 
systems that may be used immediately or in the 
more distant future. An overhead projector re- 
quires an electrical outlet near the lecturer's table, 
placed so that the lecturer will not trip over the 
cord, and also a screen properly mounted to as- 
sure that the entire class has good visibility with 
minimum distortion, More screens or o wide screen 
may be needed to enable the lecturer to use two 
or more overhead projectors at once. If movies, 
films, or slides are projected from the rear of 
the room and reflected from a front screen, the 
room should have a projection booth, or at least 
a suitable stand and electrical outlet for the pro- 
jector. Remote controls for operating the projector 
are desirable. Shades may be required for dark- 
ening a room with windows. If the “rear screen" 
method of projection is to be used, in which the 
image is thrown onto a translucent screen 
mounted in the front wall from a projector in 
an adjacent room beyond the front wall, the build- 
ing plans must include adequate provision for 
this projection room. 

A room or space for the preparation of tran- 
sparencies or other visuals is a corollary of their 
use. Material can be prepared on ordinary paper 
and copied quickly onto a transparency by a ther- 
mal duplicator or similar equipment. Such copies 
can be posted after the lecture for inspection 
by students. Storage for such materials must also 
be provided, as well as for any materials distrib- 
uted to students to supplement their lecture notes. 

Provision for receiving and transmitting televi- 
sion is also an important consideration in planning 
a lecture room for large group instruction. 


Seating and Visibility Good visibility depends 
not only on the arrangement of chalkboards and 
of projection screens and equipment, but also 
to a large degree upon seating arrangements. 
Factors to be considered are avoidance of ob- 


4, Sutherland and John W. McLeod, Buildings and 
Facilities for the Mothematical Sciences, Conference 
Board of Mathematical Sciences, Washington, 1963. 





Fig. 3 A classroom divisible into two seminar rooms. 


10-15" ANGLE FOR OVERHEAD 


- PROJECTION SCREEN 
| 


—— 
Fe 
= | 


| 
Sr | 
| = | 
=! ae FRONT WALL 
| as \ —~ —_ 
: hes » Sicase 
7 = ES — 
| : TITAN 








EVE LEVEL 





Fig. 4 Optimum viewing angles. 


structions, slope of the floor and height of the 
speaker's platform, viewing distance, and the ex- 
treme vertical and horizontal viewing angles. It 
is clear that a good lecture room will not have 
columns of supports so placed as to block the 
front screen and chalkboard from any seat in 
the room. However, when a large demonstration 
table stands on a platform between the chalk- 
board and the audience, the lower 12 to 18 inches 
of the board often cannot be seen by people 
in the first few rows. In this case, vertically sliding 
chalkboards are needed so that the writing may 
be raised to a level where it can be seen by 
all. A sloping floor in a lecture room will generally 
add somewhat to the cost of construction, but 
in many instances it will be worth the extra cost 
in providing good visibility for all. The object of 
a sloping floor is to make it easier for a person 
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to see over or around the heads of those in front 
of him and to give the impression of a smaller 
room. If the seats in successive rows are staggered 
so that the line of sight from one seat to the 
lecturer goes directly between the centers of two 
seats in the next row, the rise required per row 
may be reduced by half. Closely interdependent 
are the slope of the floor and the height of the 
speaker's platform. The use of a raised platform 
for the teacher has advantages in increased visi- 
bility in any room seating more than about 40 
persons, provided that the table or other furniture 
on the platform does not block the chalkboard 
for those in the front rows. [A possible plan is 
shown in Fig. 5.] 

Studies of distances and angles for satisfactory 
viewing indicate that seats should be placed at 
a distance from a screen not less than twice nor 
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Fig. 5 Three auditoriums with common preparation room. 
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more than six times the width of the screen image 
to be viewed and that the distance from a person 
to the chalkboard should not exceed 400 times 
the size of the smallest letter or digit being writ- 
ten. Thus, if the back row of students is 64 feet 
away, the lecturer should make his letters and 
digits at least two inches high. Similar studies 
indicate that the angle of elevation from the eye 
to the upper part of an object on the screen or 
chalkboard should not exceed 30 degrees (see 
Fig. 4). If lecture rooms are built in a fan shape 
instead of a rectangular shape, the minimum an- 
gle between line of sight and the blackboard 
should be at least 30 degrees and preferably 
more than 45 degrees, These limitations of view- 
ing distance and angle impose restrictions on the 
placement of seats for adequate viewing. 
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Basic Considerations 


The type and size of gymnasium facilities 
needed for a given college or university will de- 
pend upon many factors, one of the most im- 
portant of which is the anticipated enroliment 
of the institution. A gymnasium planned to 
serve 2,000 students will, obviously, be con- 
siderably smaller than, and different in design 
and construction from, 4 facility planned for a 
university of 10,000 or more students. In other 
words, planning must be done with future en- 
roliment in mind, and as part of the master plan 
for the college or university. If a college or 
university has e definite enroliment ceiling, the 
building may be planned for this enrollment. If 
the enrollment ceiling is indefinite, however, 
the structure should be planned so that addi- 
tions to the building are feasible. Most univer- 
sities or colleges should plan for and build for 
expansion. Gymnasium space is usually 
planned to take care of enrollments for at least 
ten years in advance. Universities of 15,000 or 
more students may find it desirable to build 
more than one gymnasium structure, each ser- 
vicing an area of the campus. 

Another factor that will affect the type of 
building constructed is the philosophy of the 
administration concerning athletics and phys- 
ical education. Many questions need to be 
answered before planning begins. Some of 
these questions are: 

* Will all students be required to take phys- 
ical education for one, two, three, or four 
years? 

* Is the required program in physical educa- 
tion to be broad in scope; i.e., will a great many 
opportunities to develop sports skills be ex- 
tended to students? 

* Is teacher education in physical educe- 
tion to be part of the program? 

* What responsibility does the college or 
university take for the physical education, rec- 
reation, and fitness of its faculty? 

* Is it anticipated that research in physical 
education, health, and recreation may become 
an important aspect of the program? 

* What is the scope of the varsity athletic 
program? (The facility requirements ore con- 
siderably different if varsity teams are to be 
fielded only in the major sports.) 

* What will be done to provide facilities for 
an expanded program of intramurals and extra- 
murals? 


Principles of Gymnasium and Construction 


Indoor facilities for sports and athletics should 
be planned so that all activity areas will be 
available to both men and women. It is unwise 
to identify facilities as men's or women's 
athletic areas. Good planning will permit easy 


Planning Areas and Facilities for Health, 
Physical Education, and Recreation, rev. 1966, 
The Athletic Institute, Merchandise Mart, Chi- 
cago, lil., American Association for Health, 
Cree Education, and Recreation, Washing- 
ton, 


access to all areas from both the men's and 
women's locker rooms. This type of planning 
permits the flexibility necessary for efficient 
utilization and control. 

The space used for permanent seating of 
spectators at athletic events should be kept 
to a minimum unless space and funds present 
no problem to be considered. Roll-away or 
folding bleachers should be used in order to 
utilize efficiently the space available. Most col- 
leges and universities cannot afford to invest 
large sums of money nor give large areas of 
space to permanent seating which is used only 
a few times each year. 

The health and safety of those using the 
building should be « prime consideration in 
planning of all activity areas. The disabled and 
the aging should also be considered. 

The construction of the types of facilities 
and the allocation of adequate square footage 
to handle a broad athletic and intramural pro- 
gram will provide more than enough gross 
space for a two-yser physical education re- 
quirement for all students. 

The traffic patterns for a building should be 
carefully studied. Lockers, showers, and 
toweling rooms should be centrally located in 
the building so that they may serve all activity 
areas. Easy access should be provided from the 
locker rooms to the playing fields adjacent to 
the building. 

Storage rooms for equipment and supplies 
should be carefully planned and functionally 
located. These rooms should be of three types: 

* Central receiving storage room, to which 
all equipment and supplies are delivered. The 
warehouse storage room should be accessible 
by truck. 

* Utility storage rooms located adjacent to 
gymnasiums so that bulky equipment may be 
moved to the floor and back to storage with 
limited difficulty. Overhead doors or double 
doors should be large enough to permit free 
movement of heavy equipment. 

* Supply rooms with an attendant'’s window 
opening to the locker rooms. 

Off-season storage rooms are critically 
needed. The type of equipment to be moved and 
stored will define the dimensions of the room 
and size of the doors needed. Reserve storage 
should also be provided. 


Location of the Gymnasium 


If physical education and athletic facilities are 
used by all of the students at a college or 
university, the gymnasium facility should be 
centrally located in order to be easily reached 
from both the academic buildings and student 
housing. Physical education facilities, to serve 
as teaching stations, must be close enough to 
academic buildings to make it possible for 
students to move from the classroom into the 
gymnasium and back within the time provided 
between classes. 

Buildings used only for intramural and inter- 
collegiate activities may be located farther 
from classrooms and housing than a general- 
use gymnasium would be. This is especially 
true if the activities promoted in these build- 


ings are scheduled. If the building is to be used 
for unscheduled participation of students, how- 
ever, the amount of use will vary inversely 
with the distance from housing and other cam- 
pus buildings. 


The Main Gymnasium 


The criteria for determining the size of the gym- 
nasium are: (1) the nature of the total physical 
educstion program; (2) student load as deter- 
mined by enrollment and attendance require- 
ments per week; (3) spectator interest; and (4) 
anticipated enrollment growth. 

The physical education building should in- 
clude one main gymnasium to be used for 
general physical education classwork, intra- 
murals, and intercollegiate athletic activities in 
basketball and wrestling. Ideally, the size of 
the main-gymnasium floor for an enrollment of 
4,000 students would be approximately 140 by 
140 ft. (Use a rectangular dimension if the 
facility will be heavily used for spectator 
sports.) This size would provide for one official 
and three junior-size (35 by 84 ft) basketball 
courts, with adequate space between the courts 
and between the courts and walls. If desirable, 
folding partitions can be used to provide three 
practice gymnasiums, each 48 by 140 ft. For 
the basketball courts, backboards that swing 
up to the ceiling are needed, since nonfolding 
backboards would interfere with the court us- 
age for volleyball and badminton. In order to 
increase the number of other instructional 
units, electrically controlled wooden partitions 
or nets (nylon or Fibergias) should be installed. 

if the gymnasium is to be used for intercol- 
legiate athletics, seating must be provided for 
spectators (3 sq ft per person). Portable folding 
bleachers which can be easily moved are rec- 
ommended for seating. Portable knock-down 
bleachers are not recommended because they 
interfere with classwork while they sre being 
erected, used, and removed. Cost is also an 
important factor. 

The number of seats to be provided will be 
determined by the size of the student body, the 
college community, and the degree to which 
there is public demand for admittance. The 
seating capacity should be set at o minimum of 
one-half to two-thirds of the student-faculty 
population. In larger institutions, it may be 
necessary to install roll-away bleacher seats in 
the baicony, which, when combined with the 
bleachers on the main floor, will provide the re- 
quired number of seats. 

The versity basketball court should be Isid 
out lengthwise in the center of the gymnasium, 
If the dimensions of 114 by 145 ft are provided, 
25 ft is left on either side for bleachers. A mini- 
mum of 5 ft should be left between the first row 
of seats and the outside boundary line of the 
court. 

Where a permanent balcony is required, it is 
necessary to plan the line of vision so that the 
sidelines of the varsity basketball court are 
plainly visible to the spectators. In this case, 
the folding bleachers on the floor should be 
planned to conform to the same line of vision. 
With the use of roll-away bleachers, added 
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teaching stations can be provided in the bal- 
cony area, 

If the gymnasium is to be used for intercol- 
legiate sports, the number of entrances and 
exits equipped with panic hardware should 
meet fire reguisations and be ample in number 
to control spectator traffic. Spectators should 
be routed in such a manner thet they do not 
cross the playing courts or other activity areas 
in the gymnasium. 

The height from the floor to the beams in the 
main gymnasium should be such that in normal 
use of any of the courts, the balis or badminton 
birds will not strike the lowest ceiling beam. 
This height should be a minimum of 22 ft to ac- 
commodate the rope climb, basketball, volley- 
ball, and badminton. 

Where intercollegiate basketball is played, 
there should be adequate provision for sports- 
writers. A press box is recommended if condi- 
tions permit. The placing of tables adjacent to 
playing courts is not a good practice. Provision 
should be made for telephone and telegraph 
connections, for reception and transmission 
lines for television, for timing and scoring de- 
vices, and for the operation of a public-eddress 
system, including stereophonic music. 

When an area is designed for an activity 

which will require the use of « piano, phono- 
graph, or tape record space should be pro- 
vided for storing this equipment. It is prefer- 
able to have a space recessed in the side-wall 
near the place where the instructor will stand to 
lead the class. Electrical outlets which will pro- 
vide current at all times will be needed for such 
equipment as amplifiers. A locking, sliding 
door should be instalied for the protection of 
the instruments as well as the students. All 
instructional equipment should be on movable 
carts. 
In addition to the niche described above for 
the storage of the piano and phonograph, there 
should be a storage room adjacent to the main 
gymnasium of sufficient size to accommodate 
the storage of all types of equipment, such as 
roll-away standards, mate and gymnastics ap- 
paratus, and chairs. 

Other sudiovisual aide can include still and 
movie projectors, daylight-projection screens, 
television sets, a scoreboard, » clock, chalk- 
boards, and an intercommunication system. 

Concrete is commonly used as a base in con- 
structing the floor of the main gymnasium. 
Sleepers of 2 by 2 in. up to 2 by 10 in. are laid 
on edge. Maple tongue-and-groove is the most 
populer type of wood finish. 

It is suggested that « glazed-tile wainscot be 
carried up to o height of 7 or 8 ft. From that 
point to the ceiling, the concrete or cinder 
block should be painted with a light-colored 
paint. 

Experience has shown that, in general, natu- 
ral lighting methods have not proved satisfac- 
tory. Mercury-vapor or fluorescent lights with 
diffusion paneis have provided satisfactory il- 
lumination. 

There is some evidence that suspended 
tracks are no longer favored by physical educa- 
tion directors. However, if there is no balcony 
in the main gymnasium, a track serves as space 
for spectator seats and also for additional 
teaching stations. 

If a track is constructed, it should be at least 
8 ft wide and 10 ft above the gymnasium floor. 
The surface should provide good traction, and 
the curves should be banked. 





The Lobby The purpose of the lobby is to fur- 
nish an area for the control of admission and 
distribution of traffic and the provision of in- 
formation. It should contain well-lighted and 


locked display cabinets, bulletin boards, and 
directories. These units should be recessed and 
flush-mounted. Public telephones should be 
located in or adjacent to the lobby. Other ser- 
vice facilities needed, as defined by the pro- 
gram, should be provided. Examples of these 
needs are ticket booths, planters, and special 
decorations. The lobby should be attractive and 
of sufficient size to accommodate traffic needs. 
Vestibules should be included for climate con- 
trol. 

The general administrative offices of the 
building should be located near the lobby. Cor- 
ridors should lead from the lobby to locker 
rooms and spectator areas. Probably the most 
serviceable and attractive floor for the lobby 
is terrazzo or a material of similar quality. The 
walls should be constructed of durable mate- 
rial. 

A large checkroom for outer wraps should be 
placed adjacent to the direct line of traffic, but 
in an aicove or a side room in order to prevent 
congestion. The location and arrangement of 
the checkroom should serve the daily needs of 
the building as well as the needs of special oc- 
casions. The room should have « long, low 
counter covered with brass or stsiniess steel, 
and it should be possible to lock both the room 
and counter opening when the facility is not in 
use. Racks permanently numbered for checking 
coasts and hats should be installed. Shelves 
should also be provided for storing packages 
and bags. 

Toilet and washroom facilities for men and 
women should be located near the checkroom. 
Adequate stairways or ramps should lead from 
the main lobby to balconies or other spectator 
sreas above the first floor. 


Offices The central administrative offices serve 
as the nerve center of the entire physical educa- 
tion plant. They should be located near the en- 
trance of the building, since all who have 
business with the department will first come 
to these offices. The office of the director and 
those of the various faculty members should be 
adjacent to a large central office which will 
serve as the workroom for the secretarial and 
clerical staff, as a repository for all depart- 
mental records, and as # reception center and 
waiting room for persons who have business 
with the department. 

The work area of this central office should be 
seperated from the reception-waiting room 
area by a counter. The reception-waiting room 
should open into the main corridor of the build- 
ing. A large closet should be provided adjacent 
to the work area for the storage of office sup- 
plies and records. The sdministrative head 
should have his office in or near the central 
administrative suite. His office should be of 
sufficient size to accommodate such things as 
an executive desk, a number of chairs, o file 
cabinet, and a small work table. This will re- 
quire approximately 200 sq ft. The central ad- 
ministrative office unit should include a con- 
ference room. This room should be near the 
office of the administrative head of the depart- 
ment. It should be furnished with « truncated 
conference table large enough to seat the entire 
physical education faculty, if possible, or the 
administrative staff in o larger university. 

A small cloakroom and rest rooms should be 
located near the conference room. The chairs 
for the conference room should be upholstered 
in attractive colors of vinyl materials so they 
can be kept clean. The conference room should 
be finished in light, attractive colors. It is de- 
sirable to have a smali, murphy-type kitchen 
for refreshments. 

Each member of the faculty with major re- 


sponsibilities should be provided a private of- 
fice. Ideally, each of these offices should oc- 
cupy # minimum of 120 sq ft and be equipped 
with necessary office furniture. A workroom 
with space for « secretarial pool should receive 
serious consideration. 


Classrooms =The physical education complex 
should include sufficient classroom space de- 
signed primarily for lectures, discussion, and 
demonstrations. The number, size, and types of 
rooms will depend upon the anticipated enroll- 
ment and curricular offerings. Institutions of- 
fering teacher-training programs in health, 
physical education, recreation, and safety will 
have need for more specialized rooms than will 
those concerned primarily with service and 
basic instruction courses and varsity athletics. 

The sizes of classrooms may well vary to ac- 
commodate from 10 to 150 persons. The space 
per student may vary from approximately 20 sq 
ft per student in smaller rooms to 12 sq ft per 
student in rooms for 100 or more persons. 
Standard classrooms normally seat an average 
of 40 students. The smaller rooms lend them- 
selves more readily to seminars, conferences 
and informal discussions, while an assembly 
room big enough to combine large groups for 
professional lectures, clinics, and demonstra- 
tions is essential. 

Where class size warrants, a wall clock visi- 
ble from sll seats should be installed. Acous- 
tical treatment, adequate lighting, and thermo- 
statically controlled mechanical ventilation 
should be considered for all classrooms. Each 
classroom should be provided with chalk- 
boards, tackboards, and hook strips. Electri- 
cal outlets for audiovisual equipment should be 
strategically located with due regard for the 
convenient placement of controls. 

Windows should be equipped with effective 
room-darkening devices which are easily oper- 
ated. A speakers’ platform or podium is fre- 
quently desirable in rooms designed for larger 
groups. Large assembly rooms might well be 
equipped with e projection booth. A rectangu- 
ler room is more satisfactory for film projec- 
tion. Transmission and reception of television, 
inctuding closed-circuit programs, should be 
considered when planning modern physical 
education facilities. 

In locating room entrances, due regard 
should be given to traffic control. The rooms 
themselves should be placed where they are 
conveniently accessible yet removed from dis- 
turbing noise and distraction. 

In smatler classrooms, movable tablet or 
desk armchairs may Be used, or conference ta- 
bles and straight chairs may be preferred. 
Large lecture halis and assemblies should be 
equipped with numbered tablet or desk chairs 
secured to the floor and so arranged as to pro- 
vide visual officiency. It is highly desirable that 
convenient recessed cabinets and closets be 
provided for storing instructional moterials 
and personal effects. 


Auxiliary Gymnasiums 


In addition to the large general gymnasium, or 
gymnasiums, several other gymnasiums may 
be required for 


* Exercise therapy 

* Gymnastics 

* Weight exercise 

* Wrestling and personal defense 
* Street-shoe usage 

* Dance studio 

* General games 
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Exercise-Therapy Facilities Two separate oreas 
should be planned for this specialized program: 
(1) an exercise-therapy room, which can be 
used as a clinic, designed for individual ame- 
liorative exercises, is the basic requirement; 
and (2) 8 gymnasium for adapted activity is nec- 
essary for students assigned to this program. 

The oxercise-therapy room should be on the 
ground floor if possible, or accessible to an 
elevator. It should be well lighted, and the 
walls and floor attractively finished to lend a 
cheerful atmosphere. The size of the room is 
determined by the number of students needing 
this special attention. Approximately 70 sq ft of 
floor space is required per student. To accom: 
modate equipment, the minimum size of the 
room should be 1,600 sq ft. Office space should 
be loceted within this area, and the office 
should be equipped with large glass windows 
for adequate supervision of the room. The room 
should be well ventilated, with air conditioning 
provided where necessary. The dressing and 
toilet facilities should be close to the exercise- 
therapy room and should be adjusted to the 
needs of the handicapped. A sink or washbasin 
should be provided in this facility, Doors and 
windows to the room should be designed for 
privacy. A curtained ares should be provided 
for changes of equipment or appliances when 
privacy is desired. 

Permanent equipment installed in the exer- 
cise-therapy room should include stall bars, 
wall weights (pulley), press bar, weight racks, 
shoulder wheel, finger ladder, hanging bars, 
overhead ladder, push-up bars, wall charts and 
anatomical drawings, mirrors (single), mirrors 
(triple), and walking rails. 

Removable equipment should include: 
plinths (treatment tables) 26 by 72 by 30% in.; 
stall-bar benches; incline boards 7 ft by 30 in. 
by 3 in.; ankle exercisers; a bicycle (station- 
ary); weights (dumbbelis); weights (barbelis); 
exercise mats; iron boots (single); iron boots 
(double); parallel bara (low); orthopedic stairs; 
rowing-machine stools; scales; an Elgin table 
(or improvisation of quadriceps exercise ta- 
ble); wrist rollers; neck-traction halters; cush- 
ions or pillows; crutches; a wheelchair; dyna- 
mometers (hand, apring cable); goniometers; a 
chalkboard; and a skeleton. 

The equipment in an adapted-activities gym- 
nasium should be the same as in a regular gym- 
nasium, with necessary sdaptations. This 
gymnasium should be in close proximity to the 
exercise-therapy room so that a student can 
utilize both facilities. 


Gymnastic Facilities With the recent nationwide 
surge of interest in physical fitness, there has 
been a renewed support of instruction in gym- 
nastics. Gymnastics make » unique contribu- 
tion toward overcoming a lack of development 
of the upper body, which is often neglected in 
other sports. Gymnastics contribute to building 
strength, agility, flexibility, coordination, bal- 
ance, and posture. They also contribute to the 
mental qualities of alertness, daring, and pre- 
cision; the character trait of self-discipline; and 
fun and enjoyment. These values, together with 
those of preventative and corrective action, 
place gymnastics in a position of major impor- 
tance in physical education. 

In addition to the main gymnasium where 
Gy™Mnastic meets, exhibitions, and other com- 
petitions are held before a viewing public, a 
separate gymnasium should be provided for 
the permanent installation and storage of ap- 
parstus and equipment and for instruction in 
gymnastics. The dimensions of this gymnasium 
should be determined by space requirements 
needed to accommodate the apparatus and 


equipment to be installed, by space needs for 
performance in gymnastics, and by total school 
enroliment and interest in gymnastics. Ideally, 
the size of this gymnasium should be 120 by 90 
ft, with a minimum ceiling height of 23 ft. This 
height permits e clearance of 22 ft for the rope 
climb and is ideal for hanging the various me- 
chanical systems used in gymnastics. Some 
have found it desirable to install tracks on the 
ceiling supports to make it possible to use trol- 
leys for moving equipment and for attaching 
safety beits used in the instruction of trampo- 
lining and tumbling. 

The safety of performers and instructors 
should receive major consideration in planning 
the location and installation of apparatus, 
equipment, and wall fixtures. Apparatus used 
in performance should be located so that per- 
formers do not interfere with each other when 
going through their routines. Flying rings 
should be located so that there is at least 15 ft 
of free space allowed at each end of the swing- 
ing arc. All equipment should be installed ac- 
cording to a plan that will permit, without inter- 
ference, a full range of movement, including the 
approach. Mats should be Isid completely 
around the area of performance on horizontal 
and parallel bars. 

Floor plates for attaching equipment should 
be recessed and flush with the floor. It may be 
necessary to reinforce the floor to install floor 
plates adequately where tension is unusually 
severe. Wall boards should be securely in- 
stalled to the wall when equipment is attached 
to it. Apparatus suspended from the ceiling 
should be securely attached to metal supports. 

The ceiling should be acoustically trested. 
Lights should be shielded and adequate for the 
program. Doors should be constructed wide 
enough and without 4 threshold so as to accom- 
modate the movement of equipment to other 
areas. Maple has many advantages over other 
types of flooring. The facility should be air- 
conditioned in accordance with standard spec- 
ifications, Wall construction should be of the 
same materials as recommended for other gym- 
nasiume. 

A common failure in planning is to overlook 
the need for adequate and conveniently placed 
storage space for gymnastic equipment. If mul- 
tiple use of this equipment is expected, trans- 
portation carts and dollies should be provided. 
Specifications on size and installation of the 
various pieces of apparatus and equipment may 
be obtained from the manufacturers. ideally, 
the gymnasium for gymnastics should be 
equipped with the following types of items: 
side horses, horizontal bars, long horses, par- 
allel bars, bucks, trampolines, mats, rings, and 
other special apparatus. 

A gymnastic landing pit, 10 ft wide, 20 ft 
long, and 30 in. deep, filled with sponge rub- 
ber — for use with parallel bars, horizontal bars, 
still rings, and tumbling —is « new development 
in construction for gymnastics. 


Weight-Exercise Room 9=This room should contain 
a minimum of 2,500 sq ft of floor space. Such 
space will provide a weight-training area and 
space for the practice of official events in com- 
petitive weight lifting. it is recommended that 
the floor of this room be covered with a dura- 
ble, resilient material. A flooring of this type 
makes it unnecessary to use weight platforms, 
which are essential to protect a maple or other 
wood flooring. 

The weight-lifting area should be roped off 
and should be approximately 15 by 15 ft for the 
practice of official lifts. The rest of the room 
may be used for exercise with barbelis, dumb- 
bells, isometric cables, etc. Several full-length 


mirrors should be installed on the walls. Bar- 
bell and weight racks should be attached to the 
walls so that the room may be kept tidy. 


Wrestling and Personal-Defense Room = This room is 
designed for wrestling, judo, and personal de- 
fense activities. The ceiling should be of 
acoustical material and should be a minimum 
height of 12 ft. It should be rectangular in 
shape and should contain two square 40- by 40- 
ft mats. The floor area not covered by the requ- 
lation mats should be covered wall to wall with 
the same type of mat material. The room should 
be at least 40 by 80 ft. A satisfactory standard 
is 40 sq ft per student during peak usage. 

The floor of the wrestling room should be 
constructed of, or covered with, resilient mate- 
riais to prolong the life of the mats, These mate- 
rials may be rubberlock products, other newly 
developed resilient materials, or wood. Con- 
crete is not recommended. The mats should be 
of plastic-type materials and the walis should 
be covered with resilient materials up to 5 ft 
above the floor on all sides. Adequate lighting 
which is properly screened and forced ventila- 
tion are essential in this room. 


Street-Shoe Usage Room = This room should be of 
sufficient size—70 by 90 ft—to care for the 
groups for which it is needed. A floor for street- 
shoe usage may be needed in any size college 
or university, or in a program with e variety of 
offerings. The floor most commonly used for 
this purpose is hard maple, tongue-and-groove, 
conventional gymnasium flooring. Square 
dance, folk dance, social dance, physical educa- 
tion for elementary teachers, marching and 
band practice, and similar activities can be con- 
ducted on such a floor. The demand of special 
college and community events which need to be 
served, such as musical and drama production, 
fairs, and carnivals, may be met. The “make-up” 
room or “warming room" for department and 
college outdoor programs can be housed in this 
srea and cen be served through o door leading 
to a corridor and immediately to the out-of- 
doors. 

This street-shoe room, when not scheduled 
in some manner as indicated above, can serve 
the purposes of any regular gymnasium if so 
planned in its equipment and floor markings. 
The floor will need some extra maintenance for 
the hard use it will receive, but the desirabil- 
ity of the activities which may be scheduled on 
it will justify the usage and resultant wear. 


Dance Studios Dance areas should be provided 
to serve the departmental and student needs 
and to afford opportunity for individual and de- 
partmental development, Some of these areas 
are specific and may be limited to forms of 
dance activity, Other dance areas are versatile 
and may serve several purposes. Large colleges 
and universities with a variety of courses may 
need to pian for one or more of each of several 
dance-activity rooms. Classes should be advan- 
tageously scheduled for the purposes of floor 
maintenance or equipment moving. The types 
of dance areas suggested ore discussed in the 
material which follows. 





Main Dance Studio This studio, whieh 
should measure no less than 56 by 56 ft, will 
provide for a class of up to 36 students in mod- 
ern dance, ballet, or some other dance form 
performed in bare feet or with soft-sole dance 
shoes. The floor, which should be of conven- 
tional gymnasium construction —tongue-and- 
groove, select maple — should be free of floor 
plates, plugs, and other installations. The 
ceiling height should be 22 ft to be proportional 
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with the room and to give the feeling of height 
in leaps. 

The room should have wall mirrors along one 
wall— 24 ft in length, 6 ft high, and with the 
bottom being 2 ft from the floor. The mirrors 
should have a draw drapery controlled by cord 
pulls. Ballet bars (hand rails) should be in- 
stalled on two opposite sides of the room at 
ascending heights of 3, 34, and 4 ft above the 
floor. 

Audiovisual equipment should include a 
tackboard, a chalkboard, « hook rail, and a 
lockable glass-front bulletin board. An amplifi- 
cation system —for a record player and tape re- 
corder—on a roll-away table should be re- 
cessed into a lockable cabinet with o sliding 
door. Other cabinets should provide space for 
musical instruments, records, music, cos- 
tumes, and other properties. Some dance 
studios may have a grand piano in the room. It 
may be desirable to have an area where a grand 
piano or an upright piano can be stored when 
removed from the floor. Storage cabinets for 
stage equipment, levels, and other items should 
be provided since floor storage of materials 
not actively used markedly diminishes the floor 
space usable for dance activities. 


Main-Dance-Studio Baleony Current plans 
of some major institutions may be considered 
desirable in the provision for a hanging balcony 
or a balcony over other class or service areas, 
This balcony can provide 100 or more seats tor 
viewing activity on the floor of the main dance 
studio or in the auxiliary dance studio, which 
cen be used as a stage area for the main dance 
studio. Access to the balcony may be gained 
from the dance-studio floor through a lockable 
control door or from the second-floor service 
hallway. The balcony will provide opportunity 
for practice-performance viewing from the 
balcony level by the members of a dance group 
or will make it possible to seat visitors for an 
invitation performance. 


Auxiliary Dance Studio An auxiliary dance 
studio of 56 by 40 ft with a ceiling of 22 ft can 
be located adjacent to the main dance studio on 
the side opposite from the balcony and can be 
separated by appropriate folding doors and 
draperies. This studio can serve as a stage for 
small concert productions or class projects. 
Several institutions have successfully con- 
structed such a facility. Traveling draperies 
suspended from the ceiling can be run on 
tracks and can be controlled electrically to 
serve as the traditional “flats” used in staging 
and in making up a backdrop behind which 
dancers can cross over. When not used, the 
draperies can be withdrawn from the staging 
area and can be stacked slong one wall, Stege 
lighting can be developed to give illumination 
from the ceiling, from the stage side of the di- 
vider, from “projecting” semi-cones in the ceil- 
ing of the main dance studio, and from “spots” 
in the balcony. 

This dance studio will need to include those 
features desirable for the program needs as are 
included in the main dance studio: ballet bars, 
mirror, cabinets for classroom materials, and 
a roll-away table with record player and tape 
recorder. In addition, there may be a need for 
piano and equipment storage rooms. 


Dance Rehearsal Room One or more dance 
rehearsal rooms of a minimum of 400 aq ft each 
will contribute to the development of students 
in dance who need small-group practices and 
extra rehearsals. A chalkboard, tackboard, and 
rolling table for tape recorder player should be 
provided in such rooms. The table should be 


housed in a recessed, lockable cabinet. Other 
lockable cabinets will provide needed storage 
space for dance practice materials. Ballet bars 
and mirrors will add to the usefulness of such 
a room, 


Dance Property Construction and Storage 
Room Fiats, levels, and other properties can 
be made and stored in a room of approximately 
25 by 30 ft. This room should be located adja- 
cent to the main dance studio and should have 
wide double doors with a removable mullion so 
sets and properties can be moved in and out. 
The room should have a high ceiling to allow 
sets to be constructed and moved to a vertical 
position or to the finished position for painting. 
Drawers and cabinets, some lockable, a sink 
with hot and cold water, lumber racks, work 
counters and tables, and electrical outlets are 
essential in the planned structure of the room. 
Tackboards, bulletin boards, and lockable, 
glass-front display bulletin boards are desir- 
able 


Dance Costume Construction and Storage 
Room The size of this room will vary ac- 
cording to the program needs for costume 
construction and the storage needs for cos- 
tumes made and retained in the department. 
The room will probably be best used by having 
cabinets in close-order banks, somewhat as 
bookcases are placed in the stacks in a library. 
This will free one end of the room for clothing 
construction, Costume-storage cabinets should 
have racks for hanging and bins and drawers 
for storage. Units can be planned so as to be 
comprised of several components, which may 
be used as desired for separate assignment to 
clubs, groups, or projects. 

Cabinets for material and equipment storage, 
wall-attached ironing boards, an sutomatic 
washer-drier, a three-way mirror unit, a 
washroom basin, a large cutting table of 4 
by 8 ft, and a counter sink are additional 
necessities. 


Game Room This is a multiple-purpose room, 
and its use will determine its dimensions. It 
should be large enough to accommodate at 
least six table-tennis tables. A ceiling height 
of 12 ft is adequate. The room should be 
equipped with « public-address system and 
record player for instructional and recreational 
activities, including social and square dancing. 
This room should be accessible from the lobby 
or from a building corridor. It should have 
some kitchen facilities and a hard-usage type 
floor. The disabled should be considered in 
the planning. 


Special Instructional and Activity Areas 


Handball Courts Handball is a vigorous com- 
petitive sport long recognized as an essential 
activity for a college physical education pro- 
gram. Depending on the size of the institution 
and the expressed interest in handball, one 
or more batteries of four-wall handball courts 
should be provided. The official size of a hand- 
ball court is 20 ft wide by 40 ft long by 20 ft 
high. Specifications for handball courts can be 
found in the official handball rule book. 

When more than a« single battery of courts 
ia to be constructed, the batteries should be 
arranged so the back walla of each battery are 
seperated by « corridor approximately 10 ft 
wide and 8 ft high. A corridor located im- 
mediately above, and at least 12 ft high, may 
serve an instructor or be used as « spectator 
gallery. Corridors and galleries should be 
iituminated with indirect light. 


The back wall of a single court need not be 
higher than 12 ft. Shatterproof glass may be 
used to enclose the remainder of the back wall. 
The use of wire mesh for this purpose is of 
questionable value. Many courts are satis- 
factorily used with an open upper rear wall. 

Handball courts may be constructed of hard 
plaster, concrete, shatterproof glass, or # non- 
splintering, durable wood. While plaster is 
sometimes recommended, it would be wise to 
consider courts constructed of other materials 
because of maintenance costs. Glass courts 
provide maximum spectator participation, but 
the initial cost may be prohibitive. Hardwood 
construction is most satisfactory. Courts con- 
structed with a high proportion of glass walls 
obviously sllow for a large number of ob- 
servers. Open-balcony construction interferes 
with individual-court air conditioning. 

Front walls may be constructed of hard 
maple laid on diagonal wood sheathing. Stud- 
ding should be placed close enough to prevent 
dead spots. A maximum of 16-in. centered 
studs is recommended. A costly but desirable 
front-wall construction is to lay maple on edge 
grain. 

Side and back walls may be of nonsplin- 
tering, durable wood such as yellow pine or 
hard maple. Some side and back walis con- 
structed with 1-in. tongue-and-groove marine 
plywood have been satisfactory and economi- 
cal, Hardwood floors of standard gymnasium 
construction are recommended. Plaster 
ceilings have proved satisfactory. All in- 
terior surfaces should be painted with eggshell- 
white enamel. 

Entrance doors should open toward the 
corridor and be provided with flush-type pulls 
and hinges. A small shatterproof window 
installed flush with the interior surface of the 
door should be located st approximately aver- 
age-adult-maie eye level. 

No fixtures, such as heat pipes, ventilating 
ducts, lights, or any other mechanical equip- 
ment, should project into the playing area, 
Ventilating ducts and lighting fixtures are best 
located flush with the ceiling surface. Lighting 
specifications are available for handball courts. 
Provision for replacement of burnt-out light 
bulbs from above is a desirable feature. 

A single light switch to control all lights in 
each court should be placed on the corridor 
side and near the entrance door. Warning 
lights, located outside each court, should 
indicate when a court is being used. By use of a 
sturdy push button, lights can be turned on 
when an entrance door is closed. 

Refrigerated air conditioning, or st least 
forced ventilation, is essential for individual 
courts. The ventilation switch can operate in 
conjunction with the light switch. Climatic 
conditions may dictate separate switches. 


Squash Courts Squash is very popular in some 
localities and should be provided for in the 
physical education program. It is recom- 
mended that at least one single and one double 
squash court be included in a physical educa- 
tion complex. A singles court is 18 ft-6 in. 
wide by 32 ft long by 16 ft high. A doubles 
court is 25 ft wide by 45 ft long by 20 ft high. 
The number of courts should be determined 
by the interest in this activity in a given com- 
munity. 

It is possible to instell movable metal “tell- 
tales” across the front of handball courts so 
they can be used for squash. Construction 
features of squash courts ere similar to those 
of four-wall handball courts relative to floors, 
walls, ceilings, lighting, heating, and ventila- 
tion. 
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The official rules of the United States Squash 
Racquets Association and the National Squash 
Tannis Association should be consulted in 
planning and constructing squash courts. 


Rowing-Practice Facilities in certain colleges and 
universities, it may be desirable to construct 
facilities for indoor crew practice. Colleges 
engaging in compotitive rowing will require 
either fixed rowing machines with accompa- 
nying mirrors to reflect the action of the 
rowers, or a rowing-practice tank. The rowing 
machines may be installed in « special activity 
room. If there is space underneath the spec- 
tator ares in the main gymnasium, they may be 
installed there. In every case, the area should 
be well lighted and ventilated. 

The rowing tank, when used, should simu- 
late the conditions to be found in open-water 
rowing. The water should be mechanically 
circulated in such a manner a6 to make pos- 
sible the actual introduction of the oar into 
the water and the completion of the stroke. 
The crew should be seated on a rigid platform 
which spans the pool at actual shell height. 

All the specifications for indoor rowing 
equipment may be obtained from the manu- 
facturers, and the details of the construction of 
8 rowing tank are available through the office 
of the Intercollegiate Rowing Association. 


Indoor Archery Ranga An indoor archery range 
is much needed in modern college gymna- 
siums. The popularity of the Chicago Round 
has made indoor ranges feasible because of the 
decreased shooting distances, requiring less 
space than formerly required for the American 
and York Rounds. A satisfactory indoor range 
should be 45 ft in width and 78 ft in length. 
This will provide space for 15 shooters on the 
line at the same time, each facing a separate 
target. The length suggested will provide o 
distance of 60 ft for the Chicago Round, two 
feet for backstop material, and 16 ft behind 
the shooting line for instructors, observers, 
and those preparing to shoot. 

Backstops may be constructed of baled 
straw treated with fire-resistant materials, 
or may be purchased from archery equipment 
manufacturers. The targets may be fastened 
to the backstop or placed on easels in front 
of it. The floor in the archery room should 
be constructed of hard-usage materials to 
permit street shoes to be worn, The room 
should be well lighted. The target line should 
be illuminated by floodlights which shine only 
on the target area. 


Research Laboratory College and university 
health, physical education, and recreation 
programs are becoming increasingly involved 
in research. Graduate studies and faculty re- 
search cannot thrive unless space is allocated 
for this work in the gymnasium building where 
exercise and sports areas are convenient. 

Research in physical education may be of 
many different types. Some colleges and 
universities emphasize one or more areas. 
The research taking place in physical education 
programs is in the following categories; kine- 
siologic, tests and measurements, organic 
(metabolic, cardiovascular, and chemical 
analysis), and statistical. 

A laboratory providing opportunities in the 
kinds of research mentioned requires a mini- 
mum of 2,800 sq ft of space for the basic 
equipment needed. The maximum space needs 
will depend upon the number of faculty and 
students involved and the complexity of the 
research program. Research laboratory space 
may be provided in one large room or in several 
smaller rooms. It is suggested that a separate 


room of 300 sq ft be used for ao statistical 
laboratory. 


Steam Room Some college gymnasium facili- 
ties include a steam-bath installation. This may 
be desirable if supervision is present when 
the steam room is in use. Unsupervised steam 
baths or sweat boxes are not recommended. 

If a steam room is constructed, s satiafactory 
size ie 8 ft square, with @ ceiling 10 ft high. 
A lockable door containing a window should 
open outward. The room should be equipped 
with two or three movable benches of sturdy 
wood construction. The steam valve used 
should be e@ type that can be set to prevent 
the temperature in the room from exceeding 
130°. 


Group Study Rooms =f the gymnasium is to serve 
the needs of students enrolled in a major pro- 
fessional program, the inclusion of small-group 
study rooms is recommended. Study roome 
should occupy spproximately 150 sq ft and 
should be equipped with » large table and 
sufficient chairs to accommodate « maximum 
of eight students. These rooms may serve a 
variety of educational needs in addition to 
small-group on-campus study. 


“In-Uniform” Study-Hour Rooms in gymnasium 
buildings, there is a need for rooms where 
men and women students who have one free 
hour between two activity classes may go in 
uniform to read or study. 

The use of this room will conserve student 
time, encourage their reading or studying 
habits, and will clear the dressing rooms. 
Rooms for in-uniform study should be separate 
for men and women and should be located near 
the appropriate dressing rooms. 


Workroom Each physical education department 
may wish to concentrate several work or repair 
functions in one or more areas according to 
the program and equipment and dependent 
upon the secretarial and office needs. Two 
types of areas are described below. In some 
colleges, it may be considered practical to 
combine most of the functions of these two 
workrooms into one plan. 


Secretarial Workroom Secretaries, ma- 
chines, and typewriters are assigned to some 
individual offices or to a group of offices, but 
it may not be practical to have all individual 
offices so staffed and equipped. Office sup- 
plies, typewriters, duplicating machines, and 
some other needed and desirable office ma- 
chines can be concentrated in one or more 
department or college workrooms where 
services can be performed for faculty members 
who have limited or irregular need of secre- 
tarial help. In such a room, a workroom 
manager can receive assignments, distribute 
and allocate this work, receive it from the 
workers, and return it to the sppropriste 
faculty members. 

The room should have area enough to ac- 
commodate desks, tsbles, and cabinets, which 
must be planned according to the anticipated 
demands. Acoustical treatment and a generous 
supply of electrical outlets are essential to 
the orderly functioning of such a service area. 
A wall-installed washbasin and a hand-towel 
cabinet are important to the economy of time 
in the work area. 


Repair and Service Workroom The need 
for repair and service of equipment will dictate 
the size of the repair and service workroom. 
Some departments will perform only minor 
repairs which can be accomplished in a small, 


modestly equipped workroom or in a part of 
some other area already provided. Other 
faculties will wish to plan to repair archery- 
target stands, covers, field carts, and other 
larger pieces which require the use of tools 
and space. This plan to service and repair 
large pieces, then, will require space for the 
equipment to be repaired and tools with which 
to perform the needed repairs. 

A well-equipped workroom will contain such 
constructional and built-in features as cabinets, 
a sink, wood send lumber storage racks, 
shelves, a blower discharge fan, a work shelf, 
and drawers. Many, or most, of the storage 
areas should be locked individually or as a 
group with o master key system. 


PHYSICAL EDUCATION AND 
SPORTS FACILITIES 


The following standards are recommended for 
consideration by those involved in planning 
college and university facilities for physical 
education, intramural sports, intercollegiate 
athletics, and recreation. 


Type A—Indoor Teaching Stations 


* Space requirements: 8.5 to 9.5 sq ft per 
student (total undergraduate enrollment) 

* Including: Gym floors, mat areas, swim- 
ming pools, courts, etc. (adjacent to lockers 
and showers and within 10-min walking dis- 
tance of academic classrooms) 

* Uses: Physical education class instruction, 
varsity sports, intramural sports, unorganized 
informal sports participation, student and 
faculty recreation, etc. 

Breakdown of Type A Space 

* Al—Large gymnasium oreas with rele- 
tively high ceilings (22-ft minimum) for 
basketball, badminton, gymnastics, apparatus, 
volleyball, etc. (approximately 55 percent of 
type A space) 

* A2—Activity areas with relatively low 
ceilings (12-ft minimum) for combatives, thera- 
peutic exercises, dancing, weight lifting, etc. 
(approximately 30 percent of type A space) 

* A3—Swimming and diving pools (ap- 
proximately 15 percent of type A space) 


Type B— Outdoor Teaching Stations 


* Space requirements: 70 to 90 sq ft per 
student (total undergraduate enroliment) 

* Including: Sports fields of all types (adja- 
cent to lockers and showers and within 10-min 
walking distance of academic classrooms) 

* Uses: Physical education class instruction, 
varsity sports, intramural sports participation, 
student and faculty recreation, etc. 
Breakdown of Type B Space 

* B1—Sodded oreas for soccer, touch foot- 
ball, softball, etc. (approximately 60 percent 
of Type “B” space) 

* B2—Court-type areas for tennis, volley- 
ball, flicker ball, etc. (approximately 15 percent 
of Type "B” space) 

*B3—Specislized athletic areas for track 
and field, baseball, archery, varsity football, 
golf, camping demonstrations, etc. (approx- 
imately 25 percent of Type “B" space) 

* B4—Swimming pools (included in B3 ap- 
proximation) 


Type C—Sports Fields and Buildings; 
Intramural and General Outdoor Recreation Areas 


* Space requirements: 120 to 140 sq ft per 
student (total undergraduate enroliment) 

* Including: Playing fields and athletic 
buildings of all types; softball diamonds, tennis 
courts, arenas, field houses, etc. (too far re- 
moved from general student lockers, showers, 
living quarters, and academic buildings for 
use as teaching stations) (maximum distance 
from major residence areas—1 mi) 

* Uses: Intramural sports, varsity sports, 
unorganized informal sports 
Breakdown of Type C Space 

* C1—Sodded areas for soccer, touch foot- 
ball, softball, etc. (approximately 40 percent of 
type C space) 

* C2—Court-type areas for tennis, volleyball, 
flicker ball, etc. (approximately 10 percent of 
type C space) 

* C3—Specialized athletic areas for track 
and field, baseball, archery, varsity football, 
golf, camping demonstrations, etc. (approx- 
imately 45 percent of type C space) 

* C4—Swimming pools (included 
approximation) 

* C5—Sports and intramural buildings pro- 
viding lockers, showers, play space, office 
space, lounge rooms, etc. (approximately 5 
percent of type C space) 


in C3 


Type D —Informal Recreation Areas 


* Space requirements: included in C3 

* Including: On-campus picnic areas (maxi- 
mum distance from residence areas — 1'4 miles) 
(approximately 15 percent of total type C 
spsce) 

* Uses: Picnics, outing activities (including 
outdoor cookery, evening songfests, story- 
telling, etc.) 


Type E— Off-Campus Outdoor Education, 
Camping, and Recreation Areas 


* Inctuding: Outdoor camping and outdoor 
education center, off-campus golf course, 
university country club, etc, (maximum dis- 
tance from heart of the campus—25 mi). 

* Uses: Overnight camping, picnics, outing 
activities, camping demonstrations, golf, 
archery, boating, canoeing, outdoor swimming, 
formal classes taught outdoors. 

* Estimate of space needs of this type area: 
it is difficult to state these needs on 6 square- 
feet-per-student basis. Such areas contribute 
materially to the outdoor education and out- 
door recreation of both men and women etu- 
dents, but the many variables in climate, in 
topography, in distance from the heart of the 
campus, and in emphasis on outdoor education 
make 8 square-feet-per-student standard dif- 
ficult to establish. 

* It has been estimated by intramural leaders 
that graduate students participate in physical 
recreation 25 percent as extensively as under- 
graduates. Consequently, it is suggested that 
planners add 25 percent of the graduate enroll- 
ment in using the standard, 


Ancillary Areas 


Investigation indicates that @ reasonable stan- 
dard for determining the space needed for 
lockers, showers, toweling rooms, equipment 
storage, supply rooms, and offices associated 
with type A space is a square footage equaling 
approximately 40 percent of the play or activity 
srea in a gymnasium facility. As an example of 
how this figure may be used, assume that a 
gymnasium is being planned which will provide 


100,000 aq ft of activity space. In other words, 
the square footage in the swimming-pool sur- 
face and deck, and all gymnasium floors, in- 
cluding high and low ceiling areas, equals 
100,000 sq ft. This would mean that the square 
footage needed for ancillary areas would be in 
the neighborhood of 40,000 sq ft. Architects 
generally speak of the combination of play 
space and ancillary areas in a gymnasium as 
“net usable area.” Consequently, the net 
area in the building would be approximately 
140,000 sq ft. 

All other space in a building, including hall- 
ways, stairways, wall thicknesses, lobbies, 
public toilets, bleachers for public use, cus- 
todial. space, and space needed tor service 
conduits of all types, is spoken of by many 
architects as “tare.” The space needed for 
tere varies greatly from building to building, 
depending upon the function and architectural 
design. A rough estimate of the erea needed 
for this item is a figure equal to 80 percent 
of the activity or play area in a gymnasium, 
By adding tare, ancillary, and play space, a 
rough estimate of the gross square footage of 
® gymnasium plan can be computed. This 
figure is helptul in preliminary discussions of 
costs involved. 


Enrollment Relationships 


When standards in terms of square feet per 
student are used as guides in college or uni- 
versity plenning, it is natural to ask where 
the cut-off begins. At what point, from 10 
students up, do the standards become mean- 
ingtul? Obviously, for a college of 200 students, 
9 sq ft per student of indoor area for sports 
and athletics would be woefully inadequate. 
It would not even provide one basketball court. 

A university or college meeting the space 
standards for 1,500 students represents the 
minimum physical-recreation space needs of 
any collegiate institution. As a college or 
university increases in size, these stendarde 
are applicable regardiess of enroliment. 


Peak Load After School Hours 


Through study of utilization problems at the 
various universities, it was found that the 
greatest load on facilities each day occurred 
between 4 P.M. and 10 P.M. In all the univer- 
sities studied, either one or two years of 
physical education was required of all students. 
As long as the requirement in basic physical 
education is not greater than 2 years, it seems 
that the greatest demand for space comes after 
the usual school hours. This may not be true 
in universities which require all students to 
register for physical education each year they 
are in residence. 

A few universities have dropped required 
physical education in the belief that this will 
reduce the pressures on facilities for sports 
and athletics. The futility of this move is ob- 
vious. In fact, the elimination of a physical 
education requirement may increase the de- 
mands for this type of space, since all students 
will then tend to use after-school hours to 
meet their physical-activity needs. This concen- 
tration of student activity will likely make it 
necessary to provide greater play and exercise 
space than needed for a balanced program of 
basic instruction, free-play opportunities, and 
intramural sports competition. 


Application of Standards 


Standards sre guides for the use of planning 
committees and administrators. They are not 
substitutes for creative planning. They help 
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@ great deal in early computations of cost 
estimates and are also helpful in checking 
preliminary drawings to determine whether or 
not enough space has been provided in dif- 
ferent categories to meet the program needs 
of the student enroliment for which the facili- 
ties are planned. 


FIELD HOUSE 
Function 


The field house provides enclosed and un- 
obstructed space adaptable to indoor and 
outdoor sports activities. It is not intended 
as a substitute for the gymnasium; it is com- 
plementary and supplementary to other facili- 
ties for indoor and outdoor physical education 
and recreation activities. The enclosure may 
also serve purposes other than physical educa- 
tion and recreation. 

Typical functions of the field house for o 
college are as follows: instruction in the 
service program in physical education; practice 
for intercollegiate athletics (football, track 
and field, baseball, basketball, tennis, soccer, 
lacrosse, and other sports); intramural and 
intercollegiate competition; informal play; 
horseback riding; demonstrations and exhi- 
bitions which attract large crowds of spec- 
tators; commencement exercises; registration; 
and final examinations. In addition, community 
uses may include interscholastic games, 
matches, meets and tournaments; band con- 
certs; school commencement exercises; e@x- 
hibits; and mass meetings. 

The total physical education program, in- 
cluding co-physical education and co-recrea- 
tion, should be considered when plans ere 
developed, so that facilities for activities such 
as tennis, volleyball, badminton, and golf 
practice may be provided. Unless provided in 
the gymnasium, handball and squash courts 
should be constructed in the field house, A 
survey of available facilities for activities com- 
mon to modern physical education programs 
will serve to determine the number and kind 
of activity unite to include in the field house. 


Location 

if needed for class instruction, the preferable 
location for the field house is adjacent to the 
main gymnasium building and the natatorium. 
If space is not available in proximity to the 
gymnasium, the field house will serve well for 
intramural activities and intercollegiate sports, 
even though it is constructed in a peripheral 
area of the campus. It should, however, be 
placed in an ares contiguous to athletic fields 
and where parking problems are not critical. 


Size 
The size of the field house should be deter- 
mined by careful study of its functions; con- 
sideration should be given to the size and num- 
ber of groups (classes, squads, teams) likely 
to participate simultaneously in the program, 
There should be a minimum of interference of 
groups with each other. The area surrounded 
by a %emi track can include the following 
facilities: oa regulation basketball court; a ten- 
nis court on each side of the basketball court; 
broad-jump, high-jump, and pole-vault runways 
and pits; and « shot-put area, 

The minimum length of the field house 
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should accommodate a 60-yd straightaway for 
men's track plus sufficient distance for 
starting and stopping. A wide door at the end 
of the straightaway to permit competitors to 
run outside the field house would prevent 
injuries and eliminate a mental hazard where 
space is limited. Six regulation lanes are 
desirable. The track around the portable or 
permanent basketball floor should be of such 
size as to be a convenient fraction of a longer 
standard distance. 


Balconies and Bleachers 


When permanent balconies are planned, they 
should be constructed without supporting 
pillars which would interfere in any way with 
the playing or visual area. Balconies should be 
served by ramps which connect directly, or by 
means of wide corridors, with convenient 
entrances and exits. Temporary bleachers, 
when placed in front of and below the per- 
manent balconies, should continue the sight 
lines of the balconies. Bleachers can be placed 
inside a -mi track on both sides and ends of 
a basketball court to accommodate approx- 
imately 5,000 spectators, Such bleachers 
should be inspected thoroughly before they are 
used; their capacity should never be taxed. 

The field house should be so designed that 
normal flow of traffic will not encroach upon 
the activity areas. It is essential that this be 
done in order to avoid interference with in- 
struction and participation and to decrease 
maintenance costs. 


Press, Radio, and Scout Accommodations 


Accommodations for reporters, sports broad- 
casters, and scouts should be planned in the 
original design. Soundproof broadcasting 
and television booths should be provided for 
these services when the field house will be 
used for attractions of considerable public 
interest. 


Entrances 


Entrances to the field house should be located 
with reference to parking facilities and traffic 
approaches. The main lobby should be large 
enough to accommodate anticipated crowds 
seeking tickets and admission. This is partic- 
ularly important in northern climates, The 
lobby should be so designed for ticket selling 
and collecting that the traffic will flow in a 
straight line, or nearly so, from the entrances 
to the box offices to the ticket collectors. To 
avoid congestion, approximately two-thirds 
of the lobby should be planned for accom- 
modating box offices and ticket purchasers; 
the remainder should be reserved for ticket 
holders, who should have direct access to 
admission gates. 


Drinking Fountains 


Drinking fountains should be sufficient in num- 
ber and so located that they do not interfere 
with the circulation of the crowd. 


Service Units 


If the field house is adjacent to the main gym- 
nasium building and the natatorium, the re- 
quirements for lockers, showers, and toilets 
can, in some instances, be reduced. An under- 
pass from the gymnasium to the field house 
may be desirable in order to make the gym- 
nasium service units available to some partici- 
pants in the field house. If the field house is 
not adjacent to the gymnasium, consideration 


should be given to the erection of a small 
building or a basement, simple in design, with 
dressing, shower, and toilet facilities, rather 
than using space for such purposes which 
might be utilized more advantageously for 
activity units. 

Convenient and accessible dressing units 
equipped with chalk and tack boards for the 
home and visiting teams should be provided. 
When the field house is to be used for inter- 
scholastic basketball tournaments and indoor 
track meets, consideration should be given to 
providing separate locker rooms with ad- 
joining shower and toilet facilities. These units 
could be used regularly throughout the year 
by intramural participants and intercollegiate 
squads. 

it is desirable to provide passageways from 
dressing rooms directly to the basketball floor 
to avoid crowd interference. 

A dressing room with adjoining shower and 
toilet facilities should be provided for staff 
members. These accommodations can also be 
used by gome officials. 

Separate toilet facilities in sufficient num- 
ber for men and for women spectators should 
be provided in close proximity to the seating 
areas. Toilets should be provided near traffic 
lanes. Where large crowds attend games, it is 
advisable to place supplementary toilet facili- 
ties off the main lobby. 


First-Aid and Training Rooms 


A room for first-aid treatment should be pro- 
vided if the fieid-house program is planned 
to attract spectators. This room may also serve 
the purpose of a training room for emergency 
treatment of participants, and the prevention of 
injuries. 


Lounge and Trophy Room 


Provision for a lounge room may be advisable 
after consideration of such factors as available 
space and funds, and the functions of such a 
room for clubs, members of athletic squads, 
letter men, officials and coaches, and visitors. 
An adjoining kitchenette is desirable. 


Storage Space 


Sufficient storage space should be provided 
to accommodate physical education and main- 
tenance supplies and equipment. Supply 
rooms, built so that supplies and equipment 
may be cared for within them and issued from 
them, should be provided where they are 
needed. 


Concession Booths 


When the field house is planned to accom- 
modate large crowds, concession booths 
should be constructed. They should be equipped 
with electric or gas stoves, sinks, running 
water, and sewer connections and should be 
located where they do not interfere with the 
normal flow of traffic. 


Scoreboards and Timing Devices 


Scoreboards and timing devices should be of 
sufficient number and be so placed that they 
can be seen readily by players and all spec- 
tators. They should be easy to operate and 
readily accessible for maintenance purposes. 


Public-Address System 


Provision should be made for the installation 
of @ public-address system. Acoustical treat- 
ment of the building is desirable. 


Lighting, Heating, and Ventilation 


Windows should be equipped with means to 
prevent the interference of sunlight with player 
performance at any time during the day. Walls 
and ceilings should be light in color, Catwalks 
are necessary for servicing the ceiling lights, 
spotlights, and net. 

Condensation problems should be given ma- 
jor consideration, particularly where there are 
extremes of temperature, where sprinkling of 
surface or dirt areas is required, and where 
large crowds witness events in the field house. 
As a means whereby some of the excess con- 
densation may be reabsorbed, the building 
should be heated by the circulation of warm 
air in addition to fixed radiation. Adequate 
means should be provided to supply fresh air 
and to exhaust foul air. The walls inside and 
outside should be impervious to vapor pres- 
sure. Technical heating, ventilating, and 
lighting problems should be referred to a 
specialist. 


Floors 


The floor of the field house should be of an 
all-weather-resistant construction. Rubber 
asphalt and several patented rubberlike syn- 
thetics should be considered. A portable wood 
floor for basketball may be used. Dirt floors 
are not recommended. 


DORMITORIES 
Area Requirements for Student Room Furniture 


1. Furniture sizes and use spaces are the 
average for existing furnishings. 

2. Each furniture layout assumes the item(s) 
placed along a wall. 


Use Space The use space of one irem may over- 
lap the use space of another, but no use space 
should overlap an adjacent item of furniture. 
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Designations §=An item of furniture automatically 
requires additional space around it to make i's 
use possible. This space should be allowed for 
in the planning of the room, 


User Requirements, URBS Publication 5, 
University Residential Building System, Univer- 
sity of California, Berkeley, Calif, 1969 
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Planning Studies — Single and Double Rooms 


General 
1. Room dimensions must accommodate: 
a. Furniture sizes and design (wall 
mounted, freestanding) 
b. Furniture use spaces 
c, Combination of furniture items 
2. Room size (and shape) will affect two lev- 
els of possible room change: 
a. Adaptability of furniture arrangements 
b. Divisibility of spaces —physical or vi- 
sual separation of activities 


Room Areas 
1. Definition of terms used: 

a. Minimum —access to furniture items; 
overlap of items and use space; some 
restriction in the use of furniture. 

b. Optimum —no overlap of items and use 
space 

c. Generous —beginning of space divisi- 
bility 

2. Single Rooms 

a. Minimum recommended area —90 sq ft 

b. Optimum recommended area—110 sq 
ft 

c. Generous recommended area—120 sq 
ft 
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3. Double rooms with bunked beds 
a. Minimum recommended area—140 sq 


ft 

b. Optimum recommended area — 160 sq 
ft 

c. Generous recommended area— 180 sq 
ft 


4. Double rooms without bunked beds 
a. Minimum recommended area — 180 sq 
ft 
b. Optimum recommended area —220 sq 
ft 
c. Generous recommended ares — 240 sq 
ft 


Offset Single Rooms 
1. Conclusions 

a. The area of the room with an offset 
may be comparable to a rectangular 
room with little or no loss in the adapt- 
ability of furniture. 

b. If dimensions of the room and furniture 
sizes share a common module, an off- 
set room may have a slightly greater 
amount of furniture adaptability than o 
rectangular room of equal area. 

c. In an offset room, the controlling ob- 
ject is the bed in determining the pro- 
portional areas of the two sections of 


the room. If it is desirable to move 
the bed from one section to the other, 
the two sections will be approximately 
equal in size. If it is not desirable, the 
interchangeability of other pieces of 
furniture will control the dimensions 
and size of each section of the room. 

d. An offset room will increase the pos- 
sibility of space divisibility. In a rectan- 
gular room, the items must create the 
space; in an offset room the walls di- 
vide the space. 


Student Rooms = The student room is the smallest 
element and the basic space in the housing fa- 
cility. It is the core environment of the student 
who spends many of his waking hours here 
(undergraduate girls, 8 hr; boys, 6 hr). In this 
space the student studies, sleeps, dresses, and 
socializes. He stores all of his clothes, books, 
and personal possessions here except for non- 
seasonal clothing and larger-size sports equip- 
ment. In a very real sense, it is here that his 
identity within the university is established, 
since it is the only space on campus which he 
himself can control in any way. 

1. Study. Individual study is accomplished 
within an amazing spectrum of activities. It 
takes place while standing, walking, sitting, 
lying, singing, whistling, eating, drinking - 
alone or with another person, Few participate 
in group studying. 

People study at different rates. Some subject 
themselves to long periods of monklike con- 
centration; others apply themselves for rela- 
tively short periods interspersed with intervals 
of social or recreational activity. The individual 
prefers to study in his own room and, for in- 
tense study, by himself. For this type of study, 
the roommate must be elsewhere. 

The desk apparently is used for reading only 
in cases requiring extensive note-taking or use 
of several reference sources. Otherwise, it is a 
repository for study and personal equipment 
including typewriters, calculators, drafting 
equipment, radios, and phonographs. Yet it 
does not have the height accommodations or 
acoustical padding needed to use these mate- 
rials quietly and effectively. Its length is inade- 
quate for any use—the 42 in. standard desk is 
overtaxed with books and writing material [as 
well as| personal paraphernalia, The space re- 
quirements for multiple references, collation of 
materials, or large belongings create overflow 
onto the bed or floor. Consequently, work is 
often done on the floor of the room, particu- 
larly if it is carpeted, and on the bed. 

Sometimes an apparent student idiosyncrasy 
has a real functional basis. Many students were 
observed typing on the floor when an adequate 
table was available. The students then demon- 
strated the drumlike sound of the unmuffled 
typewriter which conflicted with their room- 
mate's sleeping. Students often used the cor- 
ridors and bathrooms as study spaces when 
typing and study rooms were missing or occu- 
pied and roommates were sleeping. 

Bookshelves are generally inadequate in size 
and length. Moreover, the shelves are usually 
in places of difficult access and are poorly il- 
luminated. There is a need for more shelves, 
preferably adjustable and flexible as to place- 
ment. 

Built-in furnishings are resented because 
their rigidity impedes both individual living and 
study habits. Students are forced to supple- 
ment the university furnishings with such 
things as orange crates to create an individual 
study environment. The results may sppear 
cluttered to some, but they accommodate the 
occupant. Clearly then, a book, pen, reading 
light, straight back chair, and a 42-in.-long desk 
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Fig. 3 Examples of furniture layouts depicting some possible arrangements involved in the planning of the student 
room. 
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Fig. 3 (cont.) Examples of furniture layouts depicting some possible arrangements involved in the planning of the 


student room. 
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Fig. 4 Diagrammatic arrangements rectangular rooms, 
single rooms. 


constitute less than the optimum answer to the 
study problem. 

The telephone is a most important tool tothe 
student. Its use is restricted only by the univer- 
sity’s ability to provide an individual instrument 
and the student's ability to pay the toll, The tele- 
phone is finding increased use—both as a 
study and a social aid. 

The tremendous and continuing advances of 
the electronics industry are only beginning to 
be noted in the educational sector. Although 
the student of today is required to attend uni- 
lateral communication lectures in large halls, 
the student of tomorrow may view the lecture 
on TV in his room, coming out for seminars or 
laboratory sessions. Future student housing 
must accommodate this. 

The students of all campuses could simul- 
taneously be able to receive the lecture of one 
outstanding professor or professional team. 
Much of this communication will be at the dis- 
cretion of the student. It is but one indication 
of the growing importance of the student room 
as a study aid. Only the provision of conduit 
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Generous 





access is needed to expand the horizons of the 
student room beyond imagination. 

2. Sleep. The student's pattern of activity is 
rarely consistent; he may sleep at any time of 
the day or night. Two occupants of a room very 
rarely follow the same schedule. Exams and 
social activities modify their patterns even 
more extensively. It is the varying patterns that 
present conflicts in multiple-occupancy rooms. 
interesting improvisations — hanging blankets, 
relocated wardrobes and beds, and stacked 
dressers were observed in situations where 
one student wished to study while the other 
slept. Perhaps beds with suitable acoustical 
light-separation screens could be one answer; 
single-occupancy rooms would be better. 

Present provisions for sleeping range from 
the studio bed in single rooms to bunkable 
beds in multi-occupancy rooms. Beds acquired 
a decade ago are increasingly limiting to the 
succeeding generations of taller students. 
Reading is more often done in the compara- 
tively relaxed attitude of the bed or easy chair. 
However, the bed is seldom designed to pro- 


vide the slight slope for proper sitting; some 
adjustment therefore is necessary. Beds could 
be made to resemble couches and have s mech- 
anism allowing a shift from sloping for sitting 
to level for sleeping position. 

3. Socializing. The student's room has al- 
ways attracted social discourse. With more lib- 
eral rules, the student's room becomes more of 
a social center for both sexes. The student 
room, however, with its split emphasis of 
study-sleep, presents difficulties as a social 
environment, The bed is the chief offender. The 
bed as a bed conjures all sorts of social prob- 
lems in intervisitation. A bed with cushions or 
pillows tossed about is not acceptable because 
of the difficulty of sitting upright comfortably. 
Its conversion to a sofa, with its contributions 
as a living room furnishing, is most desirable — 
not to mention its more comfortable use for 
multiple seating. 

Clothes and storage of personal posses- 
sions are also a bedroom symbol. Closets look 
like closets; dressers look like dressers. Con- 
temporary furniture designers, however, have 
provided storage units for studio-apartment 
Iwhich are] quite acceptable as living room 
pieces. Such pieces have yet to make their ap- 
pearance in student rooms. It should be pos- 
sible to have either intimate conversations or 
sessions with a number of additional individ- 
uals within one’s own private room. The bed, 
hard and soft chairs, and even a desk top may 
be brought into use as sitting surfaces to ac- 
commodate s congenial group, The space 
should be such that furniture can be quickly ar- 
ranged to make group conversation easy. 

4. Dressing. The concentration of clothes 
storage in the student room not only precludes 
its use as a social environment but also re- 
stricts its use for dressing. One study discloses 
that the normal 4-ft closet and five-drawer 
dresser just satisfies the male student, and it 
provides only half the female student's storage 
requirements. Both sexes require differing vol- 
umes and types of storage. Smaller combina- 
tion-storage units might well accommodate 
student preference and allow flexibility of room 
arrangement. 


Types of Spaces 

1. Single rooms. The single room provides 
controlled privacy for its occupant with respect 
to all other students. It may open directly to a 
corridor and thus provide complete privacy 
coming and going, or it may be part of a suite or 
apartment. Privacy for sleeping can be con. 
trolled if adequate acoustic separation between 
adjacent spaces is provided. 

The single room should be arranged suitably 
so that it is possible to study effectively with 
an invited second person. In addition, the stu- 
dent should be able to play the radio, phono- 
graph, tape recorder, or quiet instruments and 
to indulge in reasonable recreational activity 
without creating an acoustical problem for his 
neighbors. 

One suthority believes the single room is 
“unlikely to be really humanely satisfactory if 
it is less than 120 square feet. The furniture 
should be movable, not fixed, to allow the stu- 
dent to organize his own environment.” 

2. Split double rooms. The split double 
room provides the social contact obtained by 
two students sharing a common space but, at 
the same time, recognizes and solves the prob- 
lem of conflict of interest in the student's social 
and study activities. The split double room con- 
sists of two spaces with a connecting opening. 
When connected with a door, there is a degree 
of acoustic privacy, Without sa door, the ar- 
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Fig. 5 Diagrammatic arrangements rectangular rooms, 
double rooms. 


rangement provides only visual privacy and 
shielding from illumination sources. The pro- 
vision of two spaces makes it possible for one 
student to sleep while the other studies or talks 
with friends. 

The best arrangement would permit the stu- 
dents to treat each of the two spaces as a single 
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room with direct communication between 
them. Then the spaces may be separated on an 
activity basis, with the desks, study, and living 
facilities in one space and sleeping and dress- 
ing facilities in the other, When one of the two 
spaces is large and the other small in size, the 
students live together much as they would with- 


in @ traditional double room. Where the habits 
of two students come into conflict, the second 
smaller space can relieve the situation. For ex- 
ample, the second room can provide for a late- 
hour study station. This type of arrangement 
will not necessarily suffice to provide the ap- 
propriate separation between social and steep- 
ing habits, but it may do so if the smaller space 
has sufficient room for an extra chair. 

If two students must share space, the split 
double represents an optimum arrangement, 
because easy choice exists for privacy or socia- 
bility. 

Here again, the space with the two beds 
should have the atmosphere of a sitting room 
so that one is not consciously in a bedroom, 

3. Double rooms. The double room is the 
present standard in student housing, largely be- 
cause of the tradition and economies it presum- 
ably brings to initial construction costs. This 
economy is deceptive, however. Since these 
rooms irritate their inhabitants because of lack 
of privacy and quiet and because of insufficient 
study and storage space, it becomes necessary 
to provide typing rooms, individual study car- 
rels, and large public lounges (furniture show- 
rooms), These factors should be considered 
when citing the economies of the standard 
doubie-room residence hall. 


Fig. 6 


At present, the area of a double room varies 
between 145 and 250 sq ft. Within these areas, 
possibilities for alternative furniture layouts 
and room shapes are particularly important. 
Some room configurations make possible the 
separation of the two students in their study 
activities; others situate the desks in parallel 
arrangements for study. The use of movable 
wardrobes to shield the beds from desks pro- 
vides the degree of separation between activi- 
ties within a room but reduces the apparent 
size of the room. Wardrobes which are grouped 
to provide dressing alcoves or to line corridors 
remove valuable space from the room itself, If 
double rooms are to be provided, there should 
be sufficient area to convert them into split- 
double, single, or other types of rooms in the 
future. More than enough conventional double 
facilities already exist on most campuses. 

4. Triple room. This form has been popu- 
tar with some students on a small number of 
campuses. Where this arrangement has been 
used with movable furniture, the extra area 
provided in the single space has made possible 
oa large number of different space arrange- 
ments. The resulting individuality of the layout 
of the room would appear to be a major reason 
for the popularity of such spaces, since some 
students do seem to prefer a three-student to 
two-student room. The triple room, however, 
tends to breed more serious interpersonal 
problems. 

5. Four-student room. Four students 
sharing one room have the same problems as 
the students sharing double- or triple-occu- 
pancy rooms. There is a slight advantage in that 
the space is usually large enough to be subdi- 
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vided by wardrobes, lightweight partitions, and 
other elements. 

Although few students would choose to live 
in @ single space with three other strangers, 
four friends might choose to be together and 
succeed at it /f provided sufficient options for 
the disposition of the space and for the appro- 
priate screening of different activities. 

Large numbers of students may share a 
space, but more than four require that separate 
adjacent spaces be provided for conflicting 
activities. At this point, one must consider the 
suite plan. 

6. Suites. A suite is an arrangement in 
which four or more students share the total 
space in single and double rooms, with or with- 
out a bathroom, and at least one extra common 
space. In this way, the group of students 
working and living together have at least one 
space under their own control which may be 
used for any of the three major facets of room 
life: sleep, study, or social activities. “The ma- 
jor value of the suite plan is the opportunity it 
affords for closer student association and the 
freedom it gives students using the various 
spaces as they wish.” The common space 
within a suite (1) reduces some of the pres- 
sures felt by two students trying to share a sin- 
gle room; (2) provides for social activities as 
does a residential living room, and (3) includes 
in social activities those students who might 
not have direct or easy association with other 
students. 

The sharing of a fair amount of space by a 
group of students makes possible a variety of 
usage patterns and provides considerable flexi- 
bility in room rearrangement so the space may 
be organized in the best possible way. 

Typical patterns are a common room also 
used as a study room; one room used only tor 
sleeping, with separate rooms for study and 
social purposes; and four single rooms or two 
double rooms with a common living room. 

Suites composed of single rooms rather than 
double rooms increase the potential for pri- 
vacy. However, if one desires a separate room 
for each student, additional square footage 
above that normally required for four students 
will be necessary. This space can be regained 
through a reduction in the large lounge spaces 
on the ground floor. 

Another way to obtain sufficient area for a 
suite is to incorporate some corridor space in 
the common room. Corridors may not be neces- 
sary for @ four-student suite; therefore, this ap- 
proach works best when perhaps eight or ten 
students share a suite. A major problem in op- 
timum use of the common room of a suite con- 
cerns doors that do not provide sufficient 
acoustical separation between the common 
room and the individual's room. In such a case, 
spaces for study outside the suite become nec- 
essary. 

Bathroom facilities pose one of the major 
questions in the design of suites: should these 
facilities be available just for the suite or for a 
larger group of students? Although initially it is 
less expensive to build gang facilities for larger 
groups, long-term economy can be obtained by 
providing residential-scale bathrooms tor 
suites wherein students, instead of maids, 
clean the facility. The reduction in maintenance 
requirements will more than amortize the in- 
creased first cost of smaller bath facilities, 
while also considerably improving the human 
quality of the housing environment for the stu- 
dent. 

Suites must also be considered for the social 
impact resulting from them. Students devel- 
oping a strong social life around the activities 
of their suite may have less incentive to make 
friends outside their circle. Objections might be 





Fig. 7 


posed for this reason, especially in regard to 
freshman students who desire maximum op- 
portunities to meet fellow students. 

Another problem in suites composed of four 
to seven students is the possibility that strong 
friendship patterns may have a detrimental in- 
fluence on a student's academic life. The peer 
group pressure to go out for coffee or a ham- 
burger is quite strong on one out of six. Ries- 
man notes this “encapsulation.” One size of an 
encapsulated group has been equated with the 
six occupants of an automobile. Therefore, the 
organization of space into suites must be such 
that the students in different suites may interre- 
late. If, for example, three suites of six students 
share a larger living room so that a group of 
eighteen have something in common, it is quite 
untikely that a small group desiring a coffee 
break could interrupt the study pattern of the 
other eleven. More likely, they will find only 
one or two others willing to go along. 





base for friends and tends to reduce stress. The 
value of grouping students into a suite where 
an ordered pattern of relationships may devel- 
op (first with a roommate or perhaps with two 
or four additional students and then with a 
larger number) provides some balance in the 
way outside attachments are formed. Such reta- 
tionships are not well studied at this time and 
the patterns of change in the future may be very 
considerable. Therefore an approach to the use 
of suites should leave open the maximum num- 
ber of options for future living patterns. 
Within the suite it is important to organize 
the common spaces so that privacy is main- 
tained between the sleeping rooms and the 
bathroom, Problems occur where the common 
room(s) in a suite may be open for coed activ- 
ities and it is necessary to pass through the 





common area when going between one's room 
and bathroom. 

With eight or more students in double rooms, 
more than one common space in a suite is re- 
quired. At least one separate study as well as a 
social room should be provided to accom- 
modate privacy for study and typing late at 
night and the noisy social sessions that inevi- 
tably occur within a suite. Obviously, single 
rooms designed so that privacy may be main- 
tained represent the most ideal solution, 

If the suite is entered through a common 
space, this space is useful only for purposes 
where quiet and privacy are not essential. At- 
tempts to provide a combined living-study 
room in the suite are not successful because 
students soon revert to using their bedrooms 
for study. The suite telephone must not inter- 
fere with study activities. 

7. Apartments. An apartment differs from 
the suite in providing a kitchen, It may consist 
ot single or double rooms built around common 
spaces as in a suite, or it may have a number of 
students in a sleeping room with the other 
spaces in common for social, dining, and study 
purposes. 

A consensus of opinion among students indi- 
cates that three to five single students form an 
optimum group for apartment living. This num- 
ber tends to work well in arranging cooking 
chores for the week, with weekends left on an 
individual basis. With more than five students, 
assignment of cooking chores becomes diffi- 
cult. Indiana University and Michigan State 
University have extremely popular facilities ac- 
commodating four students. 

Some students believe they get better food at 
less cost if they do their own cooking and 
shopping. Therefore, the apartment requires 
adequate food supply capacity to handle a 


week's supply of groceries. The apartment's 
dining area must be of a size to permit the oc- 
cupants to have dinner quests. 

Experience indicates that most students 
living in apartments tire of the responsibility of 
cooking and cleaning. It would seem appropri- 
ate to develop central food service to relieve 
apartment groups of the cooking chores while 
still retaining the benefits of apartment-type 
living. 

For example, Indiana University has two 
living groups of 60 students having common 
kitchen facilities with another residence hall 
which provides the food service of the small 
living unit. Trolleys containing food for 60 stu- 
dents are wheeled from the central kitchen to 
the serving kitchen within the living units. All 
services and cleanup are then handled by the 
living units at a very considerable savings in 
cost. These two facilities are the most popular 
ones on the entire campus. 

Much of the attraction of the apartment is its 
comparative freedom from behavioral control, 
particularly in regard to coeducational activ- 
ities. This does not mean complete relinquish- 
ment of responsibility on the part of the univer- 
sity but rather the more positive recognition of 
the student's adult qualities. 

Students living in apartments tend to develop 
a very close relationship with those sharing the 
space. It is a pattern perhaps more appropriate 
for upper division and graduate students than 
itis for lower division students. These students 
have developed a range of acquaintances on a 
campus and now are interested in cultivating 
specific friendships. Apartments, like suites, 
can be grouped to provide activities through 
combined use of spaces for recreation, study, 
and social affairs so that a wide range of friend- 
ship is possible. 

Since the key difference between the suite 
and the apartment is the kitchen, provision 
should be included in suites for a plug-in kitch- 
enette so that conversion from suite to apart- 
ment may be accomplished quickly. This will 
enhance flexibility of use during the summer 
sessions for conferences involving families or 
for foreign students. 


Space Allocation 

1, Dimensions of student rooms. Rooms of 
minimum size cause many complaints from stu- 
dents; this was reflected in both the URBS 
and another recent study. The situation has 
changed a great deal in the past 25 years. Stern 
Hall at Berkeley was built in 1940 and allowed 
480 gross sq ft per student with 250 sq ft in the 
student room. Present rooms of 85-95 sq ft per 
student create serious problems of constric- 
tion. 

Built-in furnishings compound this problem 
by preventing an expressive control by stu- 
dents of the layout of their rooms. Movable 
furniture, in most instances, would not alleviate 
the problem because the small room size dic- 
tates only one possible arrangement. The need 
for expression is so important to the student 
that he sometimes resorts to an irrational lay- 
out, such as placing the bed across the door 
opening, in an effort to control his environ- 
ment. 

The allocation of space will be the decision of 
the campus. Adequate space allocation within 
the student room must have first priority so 
that enough space is provided to allow both im- 
mediate individual expression by the student 
and future arrangement by the university. 

Several studies have recommended that a 
single student room of rectangular shape con- 
tain 100 to 115 sq ft. The rationale for this rec- 
ommendation is that a room must contain 
enough space to provide the student with (1) 
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SEPARATE SLEEPING. 
SEPARATE ROOMS FOR STUDY, SLEEPING, 
AND SOCIAL. 
Fig. 8 Suite organization 1. 
the furniture he needs, (2) space for the use and ity, radiation, and the quality of air produced by 
service of this furniture (make beds or open filtration. 
drawers), and (3) possibility of a variety of fur- The thermal system in student housing al- 
niture layouts. lows for individual requirements and the wide 
range of conditions which personal preference 
Environment may demand. In # mixed community of smokers 
1. Thermal, Student rooms require an ap- and nonsmokers, it is important that the air be 
propriate thermal environment for the func- kept moving and clean, particularly in student 
tions carried on within them. The environment rooms, interior spaces, lounges, and study ar- 
is affected by temperature, ventilation, humid- eas. Because of variations in student hygiene, 


TABLE 1 Recommended Space Standards per Student from a Group of Recent Studies 


EEE EnnIyISEE NSIS 








ASF“ ocsF” 

University Single Double No dining With dining 
University of California® . 100 100 239 265 
California State Colleges’... . 94-110.5 84-91 215.5 230.5 
University of Guelph” . . wreaks ; 115 NR 230 
University of Pennsylvania’... .... . 108 NR 271.5 290 
M.1.T.# : aie ate : eivvers 140 470 486 
Aggregate United States" 

Men..... : svete é 96.7 211.1 234.7 
Women ae ‘ 103.5 237.4 261.4 


i re een eee SS 
© Assignable square feet per student. 
+ Outside gross square feet per student. 
© University of California. UC Standing Committee on Residence Halls, Meeting of August 29 and 30, 1966, Hilton Inn, 
San Francisco International Airport. 
d Development Guide for Campus Housing, California State Colleges, July 1968, Table 1, Summary of Project Norms, p. 13. 
University of Guelph Student Housing Study, Evan H. Walker, Student Housing Consultant, November 1965, pp. 56-66. 
/ University of Pennsylvania. Study of Undergraduate Men's Housing System, Geddes, Brecher, Qualis and Cunningham, 
Architectural Consultants. 
& Massachusetts Institute of Technology. A Program for Undergraduate Men's Housing, MIT Planning Oftice, August 


1965. 
h Eugene E. Higgins, M. Louise Steward, and Linds Wright, Residence Hall Planning Aids, Report OE-51004-9A, College 
and University Physical Facility Series, Department of Health, Education end Welfare, U.S. Office of Education, Washington, 
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Fig. 9 Suite organization 2. 


separate ventilation of individual spaces is re- 
quired, especially in the more athletic men's 
halls. The odors in many residence holls were 
found by visitors to be “overpowering.” 

Although conventional sir conditioning is 
more economical within a sealed space, it is 
important that students be able to open their 
windows to enjoy the soft, fresh morning and 
evening air, and in the lower-height buildings to 
enjoy communication (but not access) through 
an open window. 

2. Lighting. The quality of lighting in stu- 
dent rooms is determined by the quantity and 
brightness of both the light sources and their 
general surroundings. High illumination levels 
are appropriate to study; lower levels to social 
functions. In the daytime, natural daylight may 
provide much of the necessary illumination if 
windows are well placed and the glare elimi- 
nated. However, high illumination levels are 
necessary in areas where concentrated study is 
to be done, but the brightness contrast between 
the work and its surroundings must be at a 
minimum. 

Lighting sources in student rooms should be 
integrated with the movable furnishings. This 
tends to minimize maintenance and fix the 
light's proper level. Light for reading in bed, in- 


cluding a reading light for a bunk bed, is nec- 
essary. Because of the highly individualized 
nature of activities performed in student 
rooms, light from a number of well-placed but 
relocatable point sources is far more useful 
than light from one central source. 

3. Acoustics. Quiet is the most desired 
characteristic of any living arrangement in the 
opinion of students, so acoustical considera- 
tions are of great importance. Fundamental to 
providing quiet environments are walls, floors, 
windows, and doors providing adequate reduc- 
tion of sound from adjacent activities. Doors do 
not facilitate noise reduction. Since standard 
doors are poor in acoustic performance and 
high-performance doors are too expensive for 
student housing use, a solution isolating noise 
at low cost will have to be developed. The best 
inhibitor of noise is good planning of the rela- 
tionships between rooms. Wherever possible, 
social areas should be isolated from student 
rooms by at least two doors. 

4. Color, texture, materials. Materials pres- 
ently used are hard, unyielding, and chosen for 
their durability and ease of maintenance. How- 
ever, those used invariably lead to a depress- 
ing, sterile, institutional appearance. 

The student's need for expression and the 


university's need for ease of maintenance need 
not conflict. Walls can be covered with safe, 
removable wall-covering panels that provide 
the student with unrestricted freedom of color 
and decoration. At the same time, these wall 
coverings can still protect the underlying mate- 
rials to the university's satisfaction. It should 
be possible for the student to roll up his wall 
coverings at the conclusion of use and use 
them again elsewhere if desired. 

Such panels would allow women students to 
compensate for the universal institutional as- 
pect of student housing by softening the en- 
vironment through the use of feminine colors, 
textures, and materials. 

It was observed that in rooms with hard 
walls, pinup materials are often fastened to the 
softer acoustical tile ceilings. Resawn wood 
wall panels, however, would permit unre- 
stricted tacking up of decorations. 

it was noted that carpeted residence halls are 
far more quiet and that the behavior of the stu- 
dent was more adult. Since many study and 
social activities are performed on the floor, the 
comfort and quiet provided by carpeting are 
quite desirable. 

5. Appliances. A revolution in the design, 
production, and marketing of economical per- 
sonal appliances has been occurring in recent 
years. As a result, the number of electrical ap- 
pliances brought by the student to college in- 
variably exceeds the number anticipated by the 
designers of present-day residence halls. Con- 
sequently, this has precipitated problems of 
general satety, fire hazards, intolerable odor, 
noise levels, and frequent interruption of elec- 
trical services. 

Another significant new trend is in the per- 
sonalization of entertainment and cultural me- 
dia; tape recorders, radios, phonographs, and 
miniature TV sets are within the economic 
reach of most students. The transistor radio 
permits the student to listen to the world be- 
yond the campus even as he walks from one 
class to another. Similarly, the personal, tran- 
sistorized TV is making the TV room out of 
date, just when most residence halls are specif- 
ically providing such space. 

Hot plates, coffee pots, and popcorn poppers 
are sources of potential fire hazards and odors. 
At the minimal level of food service, there is 
need for facilities enabling students to make 
their own coffee. This requires but an appro- 
priste surface and an outlet, with the student 
providing the appliance. At the next level is a 
desire for cold drink storage facilities. Students 
will sometimes buy old refrigerators —often 
hazardous and awkward in size and arrange 
ment. The idea of partitioned refrigerators, as 
in English residence halls where students may 
keep track of their own belongings, would 
seem to be a good solution. The minimal 
cooking done on a hot plate introduces the 
need for clean-up facilities. The sink becomes 
necessary; the problem becomes one of the 
minimal kitchen facility—a project expensive 
enough to require careful consideration of how 
many students it is going to serve. Where such 
kitchens are provided in addition to full food 
service facilities, they must inevitably be few 
and far between. Women are far more inter- 
ested than men in such a facility. 

Television, radios, tape recorders, stereos, 
movie projectors, and phonographs create dis- 
turbing noises for others. These require, in 
most buildings, extensive and expensive noise 
abatement policing. The better solution to the 
problem of appliance noise, previously men- 
tioned, is good planning for adequate isolation 
between rooms, 

Most of all, new buildings must recognize 
the evolution of electrical use by providing ini- 
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tial high capacity with provision for easily 
adding to that capacity with minimum disrup- 
tion. 


Facilities 

1. Bathing. The gang bath is one of the 
most persistent features of residence halls. It 
has been defended on the basis of economy and 
its contribution to socialization. 

Certainly, the initial construction cost of one 
central gang bath is less than that of smaller 
installations in several locations. It is also evi- 
dent that when a bathroom serves more than a 
few students, maintenance becomes nobody's 
business but the university's; the student does 
not realize that he is paying extra for the uni- 
versity's maintenance of the gang bathroom. 
The initial extra expense for smaller baths will 
actually result in long-term cost savings if the 
students themselves maintain the smaller bath- 
room, because it eliminates the need for maid 
service throughout the life of the building. 

Another economic factor against the gang 
bath is its inflexibility. Residence halls with 
gang baths are far less appropriate for partici- 
pants in conventions, reunions, and institutes 
where families or both sexes are involved than 
are areas with smaller baths serving a few per- 
sons. 

2. Dining. There is universal agreement 
that the single, large rooms for hundreds of 
students is not the satisfactory solution to the 


Fig. 10 


problem of student dining facilities. Although 
the large kitchen with its extensive equipment, 
service line arrangements, and building area is 
the most economical and efficient method of 
food preparation, the one large dining room for 
all students negates a congenial atmosphere 
for social interaction during mealtime. 

Dining facilities that combine the best ad- 
vantage of the large kitchen — efficiency, econo- 
my, and flexibility —while at the same time pro- 
viding 4 pleasant and social dining environment 
can be built. Proper planning permits large cen- 
tral areas to be divided by movable walls into 
smaller or intimate dining rooms. The walls can 
be moved when a large scale is needed for 
social events such as dances, etc. 

Food preparation in student rooms presents 
a safety and sanitary problem, but the need for 
between-meal snacks can be solved indepen- 
dently of the central dining room. Students can 
be accommodated by automatic vending ma- 
chines located at strategic points in the resi- 
dence hall or by provision of facilities in which 
they can prepare snacks themselves. Student 
food preparation problems cannot be solved by 
unentorceable prohibitions but only by con- 
struction of appropriate areas with automatic 
cooking devices and controlled food storage 
facilities. 

3. Recreation and social activity. Assimila- 
tion into the student society is the foremost 
concern of most new students. Recreational 





spaces and facilities are important in providing 
environmental support to the personal interac- 
tion of students, both new and old, since aca- 
demic assimilation and involvement are not re- 
stricted to the classroom or student room. 
However, care must be taken in the areas pro- 
grammed for recreation so that they truly ac- 
commodate the intended activities. Otherwise, 
the spaces will fail to accomplish the intended 
purposes. Evaluation of the success of social 
spaces in meeting their intended needs indi- 
cates that a variety of smaller spaces are likely 
to be the most popular and useful. 

Student complaints are universal concerning 
the typical residence hall's main lounge. It has 
been relatively unpopular with students be- 
cause of its large size and lack of individualized 
space. The tendency is for this space to become 
monopolized by one small group, or even one 
couple, making other individuals or groups 
hesitant to intrude. A recent study shows that 
32 percent of student residents use the lounges 
less than once a week and that 36 percent of 
them use the lounge only one to three times 4 
week. The lounge fails because it cannot simul- 
taneously accommodate incompatible activi- 
ties. The piano, TV set, and sofa are not appro- 
priate companions. The main lounge, furnished 
with expensive, hotel-like furnishings, is usu- 
ally designed, and is mainly suited, for large, 
quiet groups. It is seldom used by the students 
for entertaining friends. 

The suite living room can accommodate both 
quiet and active uses, although conflict occurs 
when the space attempts to serve socializing 
and study. 

Small “date” rooms, as observed on some 
campuses, are popular when not overly super- 
vised. However, date rooms seem to be an arti- 
ficial solution to a problem better solved by a 
wider range of social rooms. 

Television rooms are losing their effective- 
ness as social centers because the diminishing 
cost of television sets makes it possible for 
students to have individual sets in floor 
lounges or in their rooms. 

Spaces allowing vigorous activity are impor- 
tant to all students, especially men. At present, 
such activities (if provided for) are usually lo- 
cated in drab, ill-equipped basements. In those 
residence halls where suitable spaces are ac- 
cessible to food sources and open occasionally 
to both sexes, they are very popular and used 
continuously. 

The comparison of expenses for furnishings 
between main lounges and recreation spaces 
shows the latter to be less expensive. Since 
main lounges are infrequently used, money 
spent on them is largely wasted. To provide 
more useful variety than is now available, the 
question of area allocation to main lounge— 
recreational spaces should be carefully con- 
sidered. 

One way to provide close at hand recrea- 
tional space is to equip the rooftops of resi- 
dence halls for recreational activities. Problems 
arise in regard to construction, cost, control- 
ling vents, and flues; nevertheless, rooftops are 
a desirable location for many activities. 

Another important form of recreation, but 
seldom provided for, is student hobbies. The 
mess and equipment involved in many hobbies 
suggest that perhaps older utility buildings on 
campus could provide spaces for these activi- 
ties. It is more difficult to foresee the needs of 
hobbyists and expensive to introduce into resi- 
dence halls the sufficient acoustically isolated 
spaces for them. 

4. Cultural. Residence halls can participate 
in the overall academic environment of the uni- 
versity with the inclusion of facilities for li- 
brary, music, and discussion. It is part of the 
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job of housing to smooth the transition from 
green freshmen to sophisticated seniors. At 
Harvard University, house libraries relieve 
some pressure on central facilities, creating a 
sense of academic community as well as 
making books more readily available. Inexpen- 
sive paperback libraries are quite adequate tor 
providing both stimulating and enjoyable 
reading materials within a residential atmos- 
phere. Eventually these libraries will include 
random-access listening stations; it is there- 
fore advisable to initially provide adequate dis- 
tribution access into the structure. 

Music rooms can also serve as tape and rec- 
ord libraries, although the centrally located 
equipment will be used less frequently as more 
students can afford their own equipment. All 
music involves a noise factor which must be 
considered, 

Formal academic classes in residence halls 
present difficulties in mechanical services and 
density beyond the capability of most residence 
hall structures, but informal classes and semi- 
nars can be successtully held in the social 
spaces in the hall. 

5. Service and storage. The university 
must provide facilities for (1) maintenance of 
buildings, (2) the mechanical and electrical 
equipment, and (3) overflow storage from stu- 
dent rooms. 

Increasing affluence of students and the 
growth of disposable articles have increased 
space requirements for efficient trash collec- 
tion and removal. Trash chutes, central collec- 
tion facilities, and dumping trucks are required 
to handle present volumes of trash. Too often 
this involves the ugly exposure of the trash 
while awaiting collection, as well as the con- 
siderable fire hazard, 

Efficient maintenance of electrical and 
mechanical systems requires easy access with- 
out the invasion of student privacy. Equip- 
ment should be so located. 

Out-of-season and seldom-used = student 
property is usually stored in inexpensive areas 
of a building, but these are often the least ac- 
cessible. This situation could be relieved by 
more adequate storage provisions in the stu- 
dent room. Student and service storage should 
be in separate sreas and away from heavy traf- 
fic areas such as laundry and recreation rooms. 
Bike shelters, surfboards, skis, and scuba gear 
present spatial storage problems that require 
careful consideration, All student storage areas 
must be lockable. 

6. Circulation and interrelation of spaces. 
The residence hall is a social organism. The re- 
lationship of student rooms one to another and 
to the public and service rooms make up a total 
environment most conveniently studied as a 
hierarchy of spaces. The hierarchy is deter- 
mined by the student activities and the physical 
characteristics of the building. Following is a 
hierarchy of typical unit sizes in university 
housing: 


Student unit Students 
ROOM 0) 00281816 jaye 19:8 1-2 
Suite. ovccccewces 4-12 
GHOUP s 01:6 cis wae s 16-24 
House or floor... .. 48-72 
Hall, building or 

college ........; 120-800 
Complex of halis - . . 1,200-4,800 
Campus. ......... 12,000-27 500 


Unit size is defined by building spaces, activ- 
ities related to space, and by agents of regu- 
lation and control, For example, a number of 
rooms served by a bathroom constitutes a 
suite, group, or floor. Anumber of rooms under 
the direction of a resident assistant will estab- 


lish # unit, All the rooms on one tloor having 
common access and services may also be con- 
sidered as a unit. 

The predominant traditions! pattern is the 
familiar double-loaded corridor arrangement 
wherein the unit is one floor of a residence hall. 
This plan offers easy control opportunities. 
With a group of 48 to 72 students, it facilitates 
the organization of intramural and academic 
activities. Another source of group size deriva- 
tion is the optimum number sharing bathroom 
facilities. 

Efficient space utilization requires that the 
circulation area comprise the smallest possi- 
ble percentage of the total area. Studies of ex- 
isting student housing show the efficiency per- 
centage varying from 7 percent to 25 percent. 
Although it is advantageous to reduce circula- 
tion areas, building safety codes prescribe min- 
imum sreas and arrangements. Corridors 
which are mean, cramped, and possibly dan- 
gerous in an emergency are not acceptable. 


Economy is the obvious feature of double- 
loaded corridors because core plans require 
more circulation area, When each student has 
a single room, economy of circulation space is 
difficult since each room must have a window 
on the periphery of the building. This arrange- 
ment, in its simplest configuration, requires ex- 
tremely long frontages. Irregular building con- 
figurations to reduce corridor space must be 
considered in @ cost context also. 

Elevators for freight and disabled students 
are useful in all buildings. In high-rise build- 
ings, passenger elevators are essential, al- 
though they tend to make insular entities of 
each floor. This problem can be reduced by 
skip-stop elevators stopping at unit lounges 
linking two floors. The initial expense of good 
elevators is not offset by cheap ones requiring 
much maintenance. Competent servicing can 
be provided by including maintenance con- 
tracts in purchase agreements. The better ser- 
vice an elevator gives, the less likely it is to be 
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Fig. 12 Basic room-hall plan types. 
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abused. Elevator switches, as common targets 
of student pranks, must be tamper-proof. Esca- 
lators are too expensive and have far too great 
@ passenger capacity to be viable alternatives 
in residence halls. 

The location and intensity of such fixed tacil- 
ities as baths, stairs, and elevators are the main 
inhibitors of future rearrangement. The URBS 
approach permits choice based on require- 
ments rather than custom and makes possible 


14% 
RATIOS OF CIRCULATION TO GROSS AREA 


Fig, 13 





alteration to new unit sizes to satisfy rapid so- 
cial change. Hence the initial placement of the 
fixed facilities is a critical decision. 

A major determinant of environment is the 
access to movement from space to space. 
Those spaces grouped about a room or wide 
corridor make up a more residential environ- 
ment through the use of attractive carpets, col- 
ors, and materials. Corridors can be more fully 
utilized; for example, conversation spaces that 








do not impede circulation can be provided by 
window seats and railed landings. Although 
stairs must conform to fire regulations, their 
configurations can be a pleasant contribution 
to the environment. 


Structural Spans 


The 40-ft span with # 20-ft bay length derived 
from study of many existing dormitory plans as 
well as proposed ideal environment spaces. On 
the national scale, older dormitory types were 
studied along with the newer ones being built. 
Whereas 10 years ago most structures were 
a simple, rectangular shell, a present-day trend 
seems to involve more complex configurations 
relating to more complex hierarchies in the 
social structure. 

As a frame of reference, residence halls were 
classified in five basic plan types: 

1. The Double-loaded Corridor—a series of 
perimeter rooms on both sides of a five-foot 
> eerridor, usually with gang baths and 
stairs at either end 

2. The Gallery Plan —a variation of the Dou- 
ble-loaded Corridor with rooms on one side 
only of an open or closed corridor 

3. The Extended Core Plan—a series of 
perimeter rooms around four sides of a struc- 
ture. In the center is a core of service rooms in- 
cluding gang toilets, janitor's closets, eleva- 
tors, etc. A corridor usually surrounds the core 
on four sides 

4. Vertical House—a series of 4, 6, 8B rooms, 
suites, ete. A stair serving one or two such con- 
figurations of rooms or suites is provided, cre- 
ating the feeling of an individual house 

5. Point Tower Plan—usually but not always 
high-rise with vertical circulation such as 
steirs and elevators in a center core along with 
gang baths and service rooms. The rooms, 
suites, and arrangements are on the perimeter. 
Shared baths are often used with suites of 4, 6, 
8 persons 

Once these five types were defined, all plans 
were classified accordingly, and o study of 
their structural requirements was begun. These 
plans were studied not as actually constructed 
but rather as they would need to be framed to 
permit maximum adaptability. 

Based on these studies, frequency of occur- 
rence charts showed that very few long spans 
over 35 ft were used and that a corresponding 
maximum short span of 20 ft was adequate. 
Coupling this study with spatial needs and as- 
suming a fixed toilet space, it was concluded 
that » maximum 35- by 20-ft bay would be re- 
quired. Provision by a given system of bays 
larger than 35 by 20 ft will, of course, be accep- 
table provided the required spans ore taken 
care of. 

A variety of bay sizes will be needed in addi- 
tion to accommodate baiconies, overhangs, 
Stairways, and elevators. The precise condi- 
tions for these accommodations will be defined 
in the performance specifications for structure 


RESIDENCE HALLS 

Sleeping and Study Quarters (Fig. 1) 

Space There must be a minimum clear floor 
space in such areas of 6' [183 cm] by 6’ [183 
cm] enabling o 360° turn by a wheelchair. 


Working Area Space clearance under counter, 
table, and desk tops to be used by a wheelchair 
student shall be a minimum of 27%" [69.8 cm] 
in height and 32" [81.3 cm] in width. 


Beds Beds shall have minimum dimensions of 
3' [92 cm| by 6’ [183 cm] and between 19” [48.3 
cm] and 22” [55.9 cm] in mattress height from 
floor level. 


Mirrors Mirrors should be adjustably hung (a 
minimum of 2'-0" [61.0 cm] in length) so that 
the bottom is 30” [76.2 cm| above floor level. 
Where this lower height is not feasible, mirrors 
of greater height shall be tilted from the top to 
a degree to sufficiently accommodate individuals 
described in rational. 


Electrical Outlets Electrical outlets shall be 
mounted no lower than 20" [50.8 cm] above floor 
level. 


Handles and Switches Protruding desk and 
dresser drawer handles shall be installed. 
Switches for electrical fixtures and equipment 
shall be of a toggle or push-button type or 
equipped with pull-chains of a minimum length 
of 15” [38 cm]. 


Closets Where one closet is provided for each 
occupant, the clothes bar should provide two 
different heights. Three-quarters of the total 
length should be at 52” [132 cm] and the 
remaining quarter at 62" [157.5 cm], To achieve 
this, the lower bar, three-quarters of the total 
length, can be suspended from the higher bar. 
Wall hooks shall be installed within a height range 
of 40” [101.6 cm] to 56” [142.2 cm]. Shelves 
of various height intervals shall be installed on 
the side-closed wall, The top shelf shall not exceed 
45" [114.3 cm] in height. Shelves above the 
clothes bars shall be provided for long-term 
storage. (See Fig. 2.) 


Windows, Heating, and Air Conditioning 
Windows shall close and open easily, using hard- 
ware latches, cranks, or slides which are within 
the accessibility range limits of 20” [50.8 cm] 
to 48” [121.9 cm] above floor level. Heating and 
air-conditioning controls and thermostats shall be 
mounted within the same height range. 


Power Curtain Traverse Rods Power traverse 
rods should be installed in rooms occupied by 
the physically handicapped. All controls should 
be placed within an accessibility height range 
of 20” [50.8 cm] to 48” [121.9 cm]. 


PERFORMING ARTS 


Aisles Where possible all new theater 
construction shall have ramped aisles (no greater 


Architectural Accessibility for the Disabled of College 
Campuses, Stephen R. Cotler and Alfred H. Degroft, 
State University Construction Fund, Albany, N.Y., 1976. 








than 1 in 12) with no steps (sight lines should 
be considered). If this is not possible, accessible 
and level cross aisles between seating sections 
shall be provided with minimum width of 7-6" 
[228.6 cm]. (See Fig. 3.) 

The placement of seating areas for the 
physically handicapped should not block egress 
routes used in the case of emergency. 


Seating Seating space shall be set aside for 
those in wheelchairs who must remain in their 
wheelchairs and cannot transfer to the regular 
seating. The number of /eve/ floor spaces of at 
least 36" [92 cm] in width and 4’-4" [132 cm] 
in length to be provided shall be as follows: 








Capacity of Minimum number of 
assembly space seating spaces 
0-75 2 
75-300 3 
over 300 3+ 1 for each 
add'l. 100 


5 
2 
& 


32” [81.3 em] 





3'-0" (92 cm] 6-0" [183 cm] 


MIRROR 





19" to 22” 
[48.3 om to 55.9 cm) 





56" (142.2 cm) 


CLOSET 


Fig. 2 
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LECTURE HALLS 


Lecture Seating Lecture halls providing fixed 
seating and desk facilities shall provide spaces 
of level floor area of at least 36” [92 cm] in 


4'-4” [132 cm] 


36” [92 cm} 





4'-4" [132 cm] 


36” [92 cm] 
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width and 4’-4" [132 cm] in length. Desk space 
provided in this area shall have a knee clearance 
of at least 32” [81.3 cm] in width and a height 
of 27%" [69.8 cm]. (See Fig. 4.) The number 
of desk spaces and accompanying level floor 
areas shall be provided as follows: 





Minimum number of 


Lecture hall copacity spaces provided 


0-50 2 


50-100 3 
101-200 4 
over 200 4+ 1 for each 


add'tl 100 





CAFETERIAS 


Food Lines Food lines of cafeterias shall employ 
tray slides no higher than 34” [86.4 cm] in height 
and, where a security wall or railing runs the 
length of the line, the area shall be at least 36” 


29%" 





6’—0” 
183 cm 





Fig. 8 





6’—0" 


[92 cm] in width for passage as measured from 
the outer edge of the tray slide. (See Fig. 5.) 


Self-Service Areas Salad bars, condiment areas, 
beverage dispensers, utensil racks, and other 
areas where self-service is required shall provide 
access within the unilateral vertical reach range 
of 20" [50.8 cm] to 48” [121.9 cm]. 


Dining Area Tables shall be provided within the 
dining area which provide a knee clearance of 
at least 27%" [69.8 cm] in height and 32” [81.3 
cm] in width. 

Pedestal tables are not recommended because 
the center post hinders wheelchair footrests. 

Aisle widths shall be at least 6’-0" [183 cm] 
as measured from table edge to table edge (Fig. 
6, plan A"), or 3'-0" [92 cm] from table corner 
to table corner (Fig. 6, plan ‘'B"’), in those areas 
used by persons in wheelchairs. 

The width of main aisles, in areas of normal 
traffic pedestrian flow, shall be at least 6'-0" 
[183 cm] to allow two wheelchairs to pass each 
other (Figs. 7 and 8). 


STANDARD WHEELCHAIR 


ELECTRIC WHEELCHAIR 


MANUAL WHEELCHAIR 
WITH RIM PROJECTIONS 





6’—0"” 
183 cm 


REACH AT 
1’—0" FROM 
WHEELCHAIR 





8 | 32" 
SPACE NEEDED UNDER COUNTER OR DESK 81.3.cm 


Width =A ramp shall be at least 4° [122 cm] in 
width. 


Length The inclined section of a ramp shall not 
exceed 30' [9.14 m] in length. At both ends of 
eoch 30° [9.14 m] (or smaller) section and at each 
turning point shall be a level area of at least 
& [183 cm] in length and the width of the ramp. 


Gredients /n modifying existing spaces: \f an 
oreo to be ramped has a vertical drop of 3" 
[7.6 cm] or less and is situated either in an open 
reo of at a door with no closing-device pressure, 
then co gradient of not greater than 1:4 (25%) 
shall be used. 


ln Modifying Existing Spaces \f an area to 
be romped has a vertical drop of 2” [5.1 cm] 
or less and is situated at a door with a closing- 
device pressure, then a gradient of not greater 
than 1:6 (16.66%) shall be used. 


ln New Construction Any vertical drop over 
‘%" [1.27 cm] shall be ramped using a gradient 
mot greater than 1:12 (8.33%) and preferably 
1°16 (6.25%) where feasible. (See Fig. 9.) 


















ANY RAMP/ 
GREATER THAN 1/2" 
}t2em] VERT. DROP 


1° (2.54 cm)r mete SLOPE 
12° [20.5 em] 







Lem Than 


8S) lito 
r 


LESS THAN 3° [7.6 
DROP on 12° (30.Sem) MAX. 
(RAMPED ON ONE SIDE ONLY) 


VERT. 


Less THAN 1 
(Scr), Mma 
“12” 130.5 om] MAX. 


AT DOOR WITH CLOSER/ 
LESS THAN 2” [6.1 cm) 
VERT, OROP 


MODIFICATION ONLY 


9.1m 183 9.1m ws 
S max. 30° 6 max. 30° 6 
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LIBRARIES, ACADEMIC AND RESEARCH 
Formulas and Tables 


The figures given here are at best only approxi- 
mations and may be altered by local conditions; 
they are not arrived at by exact scientific calcu- 
tation. 

Six groups are dealt with; those relating to: 

1. Column spacing 

il. Ceiling heights and floor size areas 

il, Reader accommodations 

IV. Book storage (excluding problems that 
are affected by column spacing) 

V. Card catalogs 

Vi. Government standards 


Pianning Academic and Research Library 
Buildings, McGraw-Hill Book Company, New 
York, 1965 
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1. Column Spacing 


A. Stack Areas No one size is perfect for column 
sizes or column spacing. 

Other things being equal, the larger the bay 
size, the better, 

Column spacing —that is, the distance be- 
tween column centers—is generally more im- 
portant in concentrated stack areas than in 
combined stack and reading areas because in 
the latter suitable adjustments are easier to 
make. 

Clear space between columns—this is not 
the space between column centers—in a col- 
umn range should preferably be a multiple of 
3 ft (plus an additional 4 in. to provide for ir- 
regularities in the column sizes and for the end 
uprights in the range). 

Range spacing and range lengths have a 
greater effect on book capacity than the dis- 
tance between columns in a column range. The 
reduction of space between range centers by 1 
in, increases book capacity by approximately 2 
percent. The reduction of space used for cross 


TABLE | 
(Plus 11% ff for the Column itself)* 


aisles at right angles to the ranges is also of 
importance. (See Fig. 10.) 

if practicable, columns should be no greater 
than 14 in. in the direction of a range, and the 
dimension in the other direction should be kept 
down to 18 in. If over 14 in. in the direction of 
the range is necessary, the column might al- 
most as well be 32 in. in that direction. It could 
then occupy the space of a full stack section 
and perhaps enclose a heating duct, If a column 
is wider than the range, it will jut into the stack 
aisle. Irregular length stack sections are incon- 
venient, and can often be replaced to advantage 
by a lectern or consultation table. 

Tables 1 and 2 deal with standard layouts in 
commonly used module sizes. 

The following comments may be useful in 
connection with Tables 1 and 2. 

1. Spacing 3 ft 9 in. or less should be used 
for closed-access storage only, with ranges not 
more than 30 ft long and not more than 18 in. 
deep. 

2. Spacing 3 ft 9 in, to 4 ft 1 in, can be used 
to advantage for large, little used, limited-ac- 


Square Modules with the Column Spacing a Multiple of 3 ft 


pace ASR Rt 
Sections 
between 


columns, 
standard 3 ft 


Bay size 


Ranges to 
a bay 


Range spacing 
on centers 





19 ft 6 in. by 19 ft 6 in, 


22 ft 6 in. by 22 ft 6 in. 


25 ft 6 in. by 25 ft 6 in. 


28 ft 6 in. by 28 ft 6 in. 


wwowwrmrreroannronem 


3 ft 10%, in. 
4 ft 10% in. 
6 ft 6 in. 

3 ft 9 in. 
4 ft 6 in. 
5 ft 7¥ in, 
3 ft 7% in. 
4 ft 3 in, 

5 ft ly in, 
6 ft 4y, in. 
3 ft 6% in. 
4 ft Oy, in, 
4 ft 9 in. 
5 ft 8% in 


OonrwoFruroaneanowea 


* Columns should not be wider than the depth of range. 14 by 14 in. up to 14 by 18 in. is suggested. 


TABLE 2. Square Modules with Column Spacing Multiple of 3 ft* 





Sections 
between 
columns 


Bay size 


standard 3 ft 


Range spacing 
on centers 


Ranges to 
a bay 





18 ft by 18 ft 


21 ft by 21 ft 


24 ft by 24 ft 


27 ft by 27 ft 


Comm On nwtwrnooonwcan 


3 ft 7y in. 
4 ft 6 in. 
6 tt 

3 tt 6 in. 
4 ft 2% in. 
5 ft 3 in, 
3 ft 5y, in. 
4ft 

4 ft 9y, in. 
6 ft 

3 ft 4¥ in. 
3 ft 10%, in. 
4 ft 6 in. 
5 ft 44, in. 
6 ft 9 in. 


Oonoworunroaner orawra 


ae 


—— a 


* Columns should not be wider than the depth of the range. 18 by 32 in. is suggested. 
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cess stacks with ranges up to 30 ft long. 
Closed-access ranges up to 60 ft long have 
been used successtully with ranges 18 in. or 
less deep, 4 ft or 4 ft 1 in. on centers. 

3. Spacing 4 tt 2 in. to 4 ft 6 in. can be used 
for open-access stack, preferably held to 18 in. 
in depth with the range length based on the 
amount of use. 

4. Spacing 4 ft 6 in. to 5 ft is generous even 
for heavily used open-access undergraduate 
stack if ranges are 15 ft long and 4 ft 6 in. on 
centers, and in some circumstances up to 30 
ft if 5 ft on centers. 

5. Spacing 5 ft to 5 ft 10 in, is unnecessarily 
generous for any regular stack shelving and is 
often adequate for periodical display cases and 
for heavily used reference collections. 

6. Spacing 6 ft or greater is adequate for 
newspaper shelving and generous for periodi- 
cal display cases. 

Square bays are more flexible than those that 
form a long rectangle and are generally some- 
what cheaper if the ceiling height is limited. But 
if the latter are used, the number of suitable 
sizes can be greatly increased. Table 3 shows 
possibilities with 22 ft 6 in. in one direction and 
different spacing in the other one. 

Similar tables can be prepared for long rec- 


TABLE 3 Long Rectangular Modules, 22 # 
6 in. in One Direction* 





Ranges to Range spacing 


Bay size a bay on centers 
22 ft 6 in. by 18 ft 4 4 ft 6 in 
22 ft 6 in. by 20 ft § 4ft 
22 ft 6 in. by 20 ft 10 in 5 4 ft 2 in, 
22 ft 6 in. by 21 ft B in 5 4 {1 4 in. 
22 ft 6 in. by 24 ft 6 4 ft 
22 ft 6 in. by 25 ft 6 4 ft 2 in. 
22 ft 6 in. by 26 ft 6 4tt4in, 
22 ft 6 in. by 27 ft 6 4 ft 6 in. 





*A bay of this size will give seven sections 3 ft long 
between 14-in. columns in the direction of the column 
range. The column sizes suggested in Table 2 are suitable 
here. 


TABLE 4 Carrels" 


tangular bays 18 ft, 19% ft, 21 ft, 24 ft, 25% ft, 
27 ft, and 28% ft in one direction. 

If section lengths are changed trom 3 ft to 
some other size, such as 3 ft 1 in., 3 ft 2 in., 3 ft 
Zin., 3 ft 4in., 3 ft 5 in,, or 3 ft 6 in., or in coun- 
tries using the metric system to 90, 95, 100, or 
105 cm. tables comparable to Tables 1, 2 and 
3 above should be prepared with those lengths 
asa base. 


B. Seating Accommodations 

Column spacing is of less importance in con- 
nection with seating accommodations than 
with shelving. Tables 4 and 5 show the maxi- 
mum number of carrels available on one side of 
standard-size bays and the number of studies 
avoilable in such bays. 


Il. Ceiling Heights and Floor Areas 


Minimum and maximum ceiling heights and 
floor areas involve basic functional and ses- 
thetic problems. Suggestions from the fune- 
tional point of view are proposed as an aid in 
reaching decisions. 


A. Ceiling Heights 
Table 6 suggests functional minimums and maxi- 
mums. 


B. Floor Areas) Both the number of floors in a 
library and the area of each floor may be im- 
portant functionally and aesthetically. Oeci- 


sions in regard to them may properly be in- 
fluenced by the site surroundings, the slope of 
the ground, and the value of the property. 

Table 7 makes suggestions. which at best 
are only approximations, as to the percentage 
of the gross square footage of a library build- 
ing which functionally should be on the en- 
trance or central-services level in « typical aca- 
demic library. 


ill. Accommodations for Readers 


Seating accommodations for readers and the 
service to readers are the largest space con- 
sumers in most libraries. The required areas 
depend on: 

A. The number of accommodations provided 

B. The types of accommodations and the 
percentage of each 





Bay size Opent+ 


1B ft 
19% ft 
2) ft 
22% tt 
24 tt 
25y, tt 
27 tt 


Ooonans & 


Double- or 
triple- Small Large 

staggeredt closed§ closed4 

4 4 3 

4 4 3 

4 4 4 

5 5 4 

) § 4 

5 5 5 

6 6 5 





* A carrel, as used here, is an area in which a reader is cut off from any neighbor who is closer than 3 ft on either side or 
front and back and one side. The minimum desirable width of an adequate carrel working surtace is 2 tt 9 in., which is as use- 
ful as 3 ft for each person at a table with two or more persons sitting side by side. Minimum depth suggested is 20 in. 

+ Distance apart on centers should be not less than 4 ft 3 in., unless the front table leg is set back 4 to 6 in. and armless 
chaits are used, in which case the distance on centers can be reduced to 4 ft. Any distance over 4 ft 6 in. is unnecessatily 
generous, A clear space of 27 in. of more between working surface and partition at the reat is recommended A shelf above the 
table interferes with overhead lighting and makes 8 deeper table desirable 

+ Distance between centers should seldom be Jess than 4 ft 6 in., 5 ft is preferred; anything greater is unnecessarily gen- 
erous. With triple-staggered carrels, the back of the center one should be held down to no more than 10 in. above the tabletop 

§ The distance between centers should be not less than 4 ft 6 in.; and 5 ft is preferred. Watch out for ventilation. A window 
is psychologically desirable. Closed carrels are not recommended for undergraduates or any student not actually engaged in 
writing a dissertation. Glass in the door or grills should be provided for supervision. 

© A room less than 6 ft long at right angles to the desk will permit shelves above the desk or a bookcase behind the occupant 
but preferably not both. One less than 6 ft paratiel to the desk will not permit e 4-ft long desk, and o second chair, and may 


make it necessary to open the door outward. 


TABLE 5 Faculty Studies and Small 





Multipurpose Rooms 
Smait Small conference 
faculty room of generous 
Bay size study* faculty study+ 
18 ft 3 2 
19% ft 3 2 
21 tt 3 2 
22% ft 3 2 
24 ft 4 3 
25% tt 4 3 
27 tt 4 3 





*A room of this size can house a large desk, shelving, 
8 filing case, and permit @ door to open in. 

+ This will provide for conference rooms for four, an ade- 
quate small steff office, or » generous faculty study. |t 
should be at least 8 ft in the clear in one direction and have 
8 total area of over 70 sq ft. 

Any small room will seem less confining if it has a window, 
and since window wall space is generally at « premium, a 
————E—— 
wall. 


C. Dimensions of the working surteces for 
each type of accommodation 

D. Average square footage required for each 
type of accommodation 

E. Additional space required for service to 
readers 


A. Formulas for Percentage of Students for Whom 
Seating Accommodations Are Required = The tormule 
used should depend on: 

1. The quality of the student body and fac- 
ulty. The higher the quality, the grester the li- 
brary use 

2. The library facilities provided. The more 
satisfactory the seating accommodations and 
the services provided, the greater the use. 

3. The quality of the collections. Superior 
collections increase use. 

4. The curriculum, In general, students in 
the humanities and social sciences use the li- 
brary more than do those in the pure and ap- 
plied sciences. 

5. The emphasis placed on textbook in- 
struction, which tends to reduce library use. 

6. Whether the student body is resident or 
commuting and, if the former, whether the 
dormitories provide suitable study facilities. 
Heuviest library use in most residential institu: 
tions is in the evening; in commuting ones, 
during the daytime hours. 

7. Whether the location is rural, suburban, 
or urban. Large population centers tend to de- 
crease evening use because of other available 
activities and attractions. 

8. Whether the institution is coeducational 
or for one sex only. Coeducation tends to in- 
crease library use, particularly in the evening. 

9. The emphasis placed by the faculty on 
the library and on nontextbook reading. 

10. The percentage of graduate students and 
the fields in which they work. 

11. The institution's policy in regard to use 
by persons other than those connected with it, 

12. The departmental library arrangements 
which may make available other reading tacili- 
ties and reduce the use of the central library. 
Table 8 suggests formulas for percentage of 
students for whom seating is suggested 


8. Suggestions for Types of Seating Accommodations 
and the Percentage of Each Type 
1. For Undergraduates 
a. Tables for four or more. Not more than 
20 percent. Should be largely restricted 








Suggested 
Suggested functional 
Area minimum* maximum t 
BO BESS 6 os Faded esa yxeo 7 ft 6 in. 8 ft 6 in. 
Stacks with lights at right angle 
WD. CEE Sg. 5. Fai sige eiviseims's Haiwiace 8H 4 in 8 f 9 in. 
Stecks with lights on renge tops 
functioning by ceiling 
CONOCNOR 5555.0 5 asa ye aties nies ore 9 ft 0 in 9 ft 6 in. 
Reading areas under 100 sqft... . 7 ft 6 in 8 ft 6 in. 
Individual seating in large 
MPO asks Waa a a ROR ai Vasa ae 8 ft 4 in 9 ft 6 in. 
Large reading rooms over 100 
ft long broken by screens or 
ROGKCUNES §5i\5 Ks teiss cite weeions-es 9 ft 6 in 10 ft 6 in. 
Auditoriums up to 1,500 sq ft........... 9 ft 6 in 10 ft 6 in. 
Entrance or main level with 
CU SO OC SG esi itis as cen 9 ft 6 in 10 ft 6 in. 
Floor with mezzanine§ .. ©... 2... 16 ft 6 in 18 ft 6 in. 





* Heights lower than specified have been used successfully on occasion, but ceiling lights should be recessed and good 
ventilation assured. Financial savings will be comparatively small. 
+ Grester heights may be useful sesthetically and provide added flexibility by making areas available for a wider range of 


purposes. 
$7 f1.6 in, is the lowest height which permits en adequate protective base and seven shelves 12 in. on centers (standard 
for academic libraries) with suitable clearance at the top. The top shelf will be 6 ft 4 in. above the floor, the greatest height 


f 
i 


7 ft 6 in. is not useful for storage of open-access col- 


This height used with fluorescent tubes, at right angles to the ranges, permits stack ranges to be shifted closer together 
or farther apart without rewiring, and is high enough so that heat from the tubes will not damage the books on the top shell. 
i cal 


reduced 6 few inches 


be : 
berm aatpnbene orate ellipsoid pend agpebenterget hyo the floor arse (building codes may 


to those in reserve-book and reference 
rooms. 

6. Lounge chairs. Not more than 15 per- 
cent. Should in general be restricted 
to lounge areas, smoking rooms, cur- 
rent-periodical rooms, or used to break 
up unpleasantly long rows of other 
types of accommodations. In many li- 
braries 8 to 10 percent of seating of 
this kind is adequate. 

c. Individual accommodations. Up to 85 
percent. These should provide in most 
cases for working surfaces cut off 
from immediately adjacent neighbors, 


TABLE 7 Suggested Formulas for Percentage of 
Gross Square Footage Functionally Desirable on the 
Central-Services Level* 





Minimum 
percentages 

of gross 

area on 

central- 

Gross building Size of collections services 
area in sq ft in volumes level 
Under 20,000 Under 100,000 40-50 

20,000-45,000 100,000-250,000 334-40 

40,000-80,000  250,000-500,000 25-33 
75,000-150,000 500,000-1,000,000 20-30 

135,000 + 1,000,000 + 186%-25 





* Central services as used here include the main control 
point, circulation and reference services, reference and 
bibliographical collections, the public catalog, and acquisi- 
tion and catalog departments. 

These computations are approximations only, but smaller 
figures than those in the last column will often necessitate 
shifting part of the central services to other levels and 
incidentally may add considerably to staff payrolls. 


unit), and if the overall height of the two resulting 


by aisies or partitions on one, two, or 

three sides. The partitions should be 

high enough— 52 in. for men—so that 
heads do not bob up or down above 
them and cause visual distraction. 

These accommodations may include: 

(1) Tables for one. These cen be 
quite satisfactory along a wall or 
screen if the readers all face in 
the same direction. 

(2) Tables for two with partitions 
down the center, See Fig. 54. For 
limited use only. 

(3) Tables for four or more with par- 
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TABLE 8 Formules for Percentage of Students 
for Whom Seating Accommodations Are 
Suggested 





Type of institution Percentage 

Superior residential coeducational 

liberal arts college in rural area or 

GN NINES lose ce cdieg anv b re 2tne.i-e 50-60 
Superior residential liberal arts college 

for men or women in rural ares of 

small town ........... ‘pcan 45-50 
Superior residential liberal arts college 

inemell Ce. ooo een 40-45 
Superior residential university... . . . 35-40 
Typical residential university .... . . 25-30 
Typical commuting university... . . . 20-25 





titions in both directions. See Fig, 
3. A great improvement over a table 
for four without partitions. 

(4) Pinwheel arrangement for four. See 
Fig. 8c. Satisfactory, but requires 
more space than (3) above. 

(5) Double carrels with readers facing 
in different directions. See Fig. 56. 
Not as satisfactory as (6) be- 
low. 

(6) Double-staggered carrels. See Fig. 
7a. 

(7) Pairs of double-staggered carrels on 
both sides of a screen. See Fig. 7b. 

(8) Triple-staggered carrels in place of 
three stack ranges or in a large read- 
ing area. 

(9) Rows of single carrels at right angles 
to a wall in book-stack or reading 
area. See Fig. 1a. 

(10) Single carrels in place of last stack 
section at the end of a blind stack 
aisle. See Fig. 15. 

(11) Typing carrels similar to (10) above, 
but with special acoustic protec- 
tion, 

(12) Rows of double carrels in a reading 
area or in place of two stack ranges. 
See Fig. 6. 

Closed carrels are rarely recommended for 
undergraduates. Shelves in carrels tend to en- 


TABLE 9 Suggested Working Surface Area for Each Person 





Type of accommodation 


Table for multiple seating 

individual! table or open 
cartel for undergraduate 

Open carrel for graduate 
student without book shelf 
over it . 

Carrel, open or closed, for 
graduate student writing 
dissertation, with a book 
shelf... . 

Faculty study 


Minimum 
size Adequate size 
33 in. by 21 in.* 36 in. by 24 in. 
33 in. by 20 in.+ 36 in. by 22 in. 
36 in. by 24 in.t 
. 36 in. by 27 in.§ 48 in. by 30 in. 
48 in. by 30 in. 60 in. by 30 in. if 
there is shelving 
over it 





* Recommended only for reserve-book use or for a college for women. 
+A space of 33 by 20 in. goes farther in an individual accommodation than at a large table because others do not intrude 


on the space. 


+ Shelves are not recommended over open carrels because they make it easier for an unauthorized student to monopolize 


one. 


§ A shelf over @ carte! teble requires additional depth because it interferes with lighting. A closed carre! should preterably 
have a window, glass in the door, and more space around the table then an open one, or claustrophobia may result. 
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48" CHAIR WITHOUT ARMS 
MIN RONT SUPPORT RECESSED 











20"x 33" MINIMUM 
22"x 36" MEDIUM 
24"% 42" GENEROUS 


48" MINIMUM 
51" MEDIUM 
54" GENEROUS 









ADJACENT CROSS AISLE 
33" MINIMUM 

36" MEDIUM 

39" GENEROUS 





LINE OF 
STACK OR FURNITURE 


IN PLACE OF 
NORMAL LAST STACK SECTION 


(a) (b) 


Fig. 1 Carrels at right angles to a wall. (a) Suggests sizes and spacing and shows elevations. (b) 
the be in line 


Carrel in place of last stack section next to a wall, The working surface of carrel should 
‘Glin tiie tia lags tathaad oF Un’ atdhe tn Gree bas taatle- anal’ tar melted tee dial: 


27 "x 36" MEDIUM 

27 "x 42° GENEROUS 

27"x 48" FOR GRADUATE STUDENTS 
WITH A DISSERTATION 


SPACING ON CENTERS 


_4\ 54" MINIMUM 
57" MEDIUM 


60" GENEROUS 



















courage undesirable monopolization. A shelf 
outside the carrel with an open or locked cup- 
board provides for books and papers to be re- 
served and makes possible longer hours of car- 
rel use. 

2. Graduate Student Accommodations 

». At tables for multiple seating. Not rec- 
ommended. 

b. Open carrels of any of the types pro- 
posed in 1 above, Graduate carrels may 
have shelves over the working surface, 
but this will require deeper table tops 
because of lighting problems, unless 
the shelves are installed at one side. 
See Figs. 24, 6, andc. 

ec. Closed carrels. See C and D below for 
working surface dimensions and 
square-footage requirements. Closed 
carrels require special care for satis- 
factory lighting and ventilation. Unless 
larger than necessary to provide ade- 
quate working surfaces, claustropho- 
bia tends to result. A window for each 
carrel or an attractive grill on at least 
one side will help. 

3. Faculty Accommodations. \t possible, 
closed studies should be provided for faculty 
members engaged in research projects which 
require the use of library materials. Limited as- 
signment periods are suggested. They should 
not be used as offices. See C and D below for 
working surface dimensions and square-foot- 
age requirements. 


C. Dimensions of Working Surface for Each Type of 
Seating Accommodation Table 9 gives suggested 
minimum and adequate dimensions. 





22". 42° MINIMUM 
24°x 48" GENEROUS. 


SHELF 
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51" MINIMUM 
54" MEDIUM 
60" GENEROUS 





SHELF MAY BE ON WALL 
SIDE IF THERE IS NO 
WINDOW INTERFERENCE 


ct. STACK OR FURNITURE 
WALL 6-10"MIN ; 
7-3" MAX 8~ O"MAX. 
WITH 7” DEEP WITH 729 EEP 
BOOK SHELF BooK Shee AT SIDE 
(a) (b) 


Fig. 2 Carrels with shelves. (a) Shelf in front of reader. The table should be 5 in. deeper than one 
without o shelf, and adequate spacing between carrels may be difficult to arrange. (b) Shelf at one 
side instead of in front. (It can be at either side.) This requires more width but less depth. (c) Shelf at 
one side facing the aisle. This can provide more shelf capacity and greater privacy; it also demands 
greater total width. 


D. Average Square Footage Required for Different 
Types of Accommodation The square-footage re- 
quirements suggested in Table 10 are at best 
approximations, but may be helpful in pre- 
liminary stages of planning. 


E. Additional Space Required for Service to Readers 
Space for direct access to seating accommo- 
dations is dealt with in Table 10 and else- 
where. Additional space required includes: 


Assignable Areas 


The public catalog. 

Space around the bibliographical and refer- 
ence and current-periodical collections which 
is required because of heavy use, 

Public areas outside service desks. 

Special accommodations for microfilm repro- 
ductions, maps, manuscripts, archives, and 
other collections not shelved in the main stack 
area, These may include audiovisual areas of 
various types. 

Staff working quarters. 


Nonassignable Areas 


Entrances, vestibules, and lobbies 
Corridors 

Areas used primarily as traffic arteries 
Stairwells and elevator shafts 

Toilets 

Walls and columns 


It is suggested that not less than 25 sq ft 
per reader in assignable or nonassignable areas 
will be required for the services in these 
groups, and that unless the special accommo- 












22"% 42"MINIMUM 
24" x 48"GENEROUS 


54 "MINUMUM 
60 "GENEROUS 


DESIRED 


AISLE WIDTH 


36 “MINIMUM 
4 39"MEDIUM 


FOR MAIN AISLE 
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Fig. 2 (cont.) Carrels with shelves. 


SPACING ON CENTERS 


3-0" AISLE BOOKCASE 
WITH LOCKED DOORS IF 


dations mentioned above are held to a reason- 
able minimum and careful planning is provided 
throughout, the 25 may have to be increased to 
35 sq ft. 


Seating Accommodations As an aid in planning 
layouts, suggestions are presented for arrange- 
ments for seating accommodations in reading 
areas and book stacks, Remember that aca- 
demic and research (not public) libraries are 
under consideration, and the sizes and arrange- 
ments suggested are for academic and re- 
search use. 

1. Single open carrels with the long axis of 
the tabletops at right angles to a wall. These 
may be in reading areas, or in book stacks with 
walls on one side, a subsidiary cross aisle on 
the other, with the end of stack ranges beyond 
the aisle, or they may take the place of the last 
stack section in a range. Single carrels should 
preferably be fastened to the wall or floor in 
some way 80 as not to get out of position. (See 
Fig. la and 6.) 

2. Single closed carrels along «a book-stack 
wall and opening into a subsidiary stack aisle. 
These are quite similar to the open carrels 
described above, but have partitions and a door 
and, unless considerably larger, they may be 
difficult to ventilate and to light and tend to 
cause claustrophobia. Partitions to the ceiling 
are not recommended for undergraduates, but 
if the area, including the adjacent aisle, is 
at least as much as 5 ft by 6 ft 8 in., it can be 
used for graduate students if there is glass in 
the door. Light from an outside window will 


Educational 


COLLEGE AND UNIVERSITY FACILITIES 





Libraries 
TABLES 
33" WiDE MINIMUM 
se" « MEDIUM 
39" * ADEQUATE 








5-0" MIN. FOR 9-0" LENGTH 
s-6" « « 18-0" « 
6-0" w » LONGER « 


Fig. 3. Reading-room table with dividing parti- 
tions. Not very satisfactory if table seats more than 
four and reader is hemmed in on both sides. If 
he leans back, he is too close to his neighbor. If 
light is hung from the partition, it tends to cause 
on unpleasant glare. If partitions between reoders 
sitting side by side are extended on both sides 
to provide more privacy, they become too confin- 
ing. 


TABLE 10 Approximate Square-footage Requirements for Different 


Types of Seating Accommodations® 





Requirements, sq ft 





Type of accommodations Minimum Adequate Generous 
Small lounge chair”. . . 20 25 30 
Large lounge chair®. . 25 30 35 
Individual table “. 25 30 35 
Tables for four"... ... 22% 25 27% 
Tables for more than 

four! ae 20 22% 25 
Individual carrels® 20 22%, 25 
Double carrels 22%, 25 27% 
Doubled-staggered 

candle! ¢ vicas was 22% 25 27% 
Triple-staggered carrels! 224 25 27% 
Double row of carrels 

with partitions 

between, placed in a 

treading room or in 

place of two stack 

ranges * 22% 25 27% 





“ The figures used here include: (1) area of working surface if any; (2) area occupied by chair, (3) area used for direct access 
to the accommodations; and (4) reasonable share of all the assignable space used for main aisles in the room under consider- 


ation. 

b These chairs if in pairs should be separated by a small table to prevent congestion and to hold books not in use. 

Large lounge chairs are expensive, space-consuming, and an aid to slumber. Rarely recommended. 

d Individual tables are space-consuming, sre generally disorderly in appearance because they are easily moved, and result 
in a restless atmosphere from traffic on al! sides. Not recommended except along a wall of screen. 

“Tables for four are the Jargest ones recommended, unless pressure for additional capacity is great. 

‘Tables for more than four are space savers, but few readers like to sit with someone on each side. They will avoid using 


them as far as possible. 


* individual carrels ate economical in use of space if placed at right angles to a wall, adjacent to an aisle that must be pro- 
vided under any circumstances. They reduce visual distraction if partitions 52 in, or more in height are provided on at least two 


of the four sides. See Fig. 5a and d. 


* Double carrels are useful, but the staggered ones described below are preferred. 
'Double-staggered carrels are as economical of space as tables for four and reduce visual distractions, See 


Fig. 7a. 


‘Triple-staggered carrels are as economical of space as tables for six or more and reduce visual distraction. 
® Double rows of carrels are economical in space use and reduce visual distraction, See Fig. 6. 
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help. Fig. 46 shows a closed carrel with a 
door. 

3. Single carrels in place of a stack section 
at the end of a book range. (See Fig. 1.) As 
for as space use is concerned, this is the most 
economical way to provide a seating accommoda- 
tion, and it gives a great deal of seclusion, which 
many readers want. It presents four problems, 
however, as follows: 

a. The space from front to back is limited to 
the distance between range centers, which in 
some cases is minimal. 

b. Unless the table top is specially designed 
to occupy the full depth of the double-faced 
range, as shown in Fig. 3, it may be difficult 


CEILING @& 
WALLS -ACOUSTIC 






to get into the chair because the table top will 
jut out into the aisle. 

c. Some readers, particularly if there is no 
adjacent outside window, will feel too shut in 
for comfort. 

d. Since the seat is at the end of a blind aisle, 
the length of the range should not be more than 
half that of a range with cross aisles at both 
ends. 

4. Single seats facing « reading room or 
stack wall or a high partition down the center 
of a regular reading room table, sometimes 
with a high partition at the sides projecting 6 
in. beyond the table top into the aisle, to cut 
one off from his neighbors, There is no place to 


look out, except directly at the neighbor to the 
right of left when leaning back in the chair. 
They are not recommended, except in an open 
area in groups of four where the reader can 
look out in at least one direction, because 
few students enjoy facing a blank wall, unless 
they can look out at least a few feet on one side 
without seeing a neighbor close at hand. (See 
Fig. 3.) Single carrels in a sawtooth, or what is 
known as a dog-leg arrangement, shown in 
Fig. 4c, are preferable to those directly facing 
a wall, as the reader can look out on one side 
and still is protected from his neighbors. They 
require no additional space. 

5. Double carrels in rows in a reading room 


ENCLOSURE 5-0", 3'-8" 


WALLS 


TABLE 22°x 42" CLEAR MINIMUM 
24", 48" MEDIUM 
27" ABOVE FLOOR 
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LINE OF | 6-8" MIN LINE OF 
WALL STACK 
WINDOWS 
RECOMMENDED 

(b) 


6-O" HIGH MAX 
5-0" « 
27" 42" CLEAR MINIMUM 
27"x 48" MEDIUM 


MIN. 


4"DOOR GLAZED OR GRILL 


60"MIN. SPACING 





(ce) 


Fig. 4 Other types of single carrels. (a) Partly open typing corre! in place of last stack section with 
acoustically protected walls and ceiling aided by adjacent books. Absence of other seating close at 
hand makes doors unnecessary. (b) Closed carrel with door and shelf. If there is no window, wider 


spacing is desirable to prevent claustrophobia. Ventilation and | 


lighting will present problems. (c) A 


dog-leg corre! is a compromise for one facing a wall, which is disliked by many, if partitions are extended 
enough to provide seclusion. The carrel is open on one side. 
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CARREL 


(a) 


Fig. 5 Open carrels along @ wall or a partition at least 52 in. high. (a) Carrels 
wall in pairs. (Possible, but they back up to each other unpleasantly.) (<) Carrels 








(b) 


_6-o"* 






4'=0° 
MIN. AISLE 


i2'-0" 





(ec) 








‘SETBACK 


(d) 


along o wall all facing the same way. (Recommended.) (b) Carrels along a 
facing a wall. (Not recommended. If there are side partitions, reoder has 


“blinders.” If he leans back, his neighbor is close at hand.) (d) Carrel elevation to show desirable height of partitions to prevent visual distraction. The left- 
hand carrel shows a rounded type of construction and the right-hand one a square type. 


separated by partitions which ore at least 52 
in. in height in the front and on one side of the 
working area. Partitions in front can be held 
down to no more than 3 to 10 in. above the 
table top because a full view of one's neighbor 
all the time is less distracting than a head 
bobbing up and down occasionally; but 52 in. 
above the floor is preferable. (Fig. 5d.) 

6. Double carreis in rows in place of two 
stack ranges. A size of 33 by 22 in. can be used 
in place of two stack ranges when ranges are 
4 ft 3 in. on centers. A size of 36 by 22 in. can 
be used comfortably with ranges 4 ft 6 in. on 
centers. By placing one or both end pairs at 
right angles to the others, the carrel range 
and the stack range length can be made to 
match with table tops and distances between 
centers of standard size. (See Fig. 6.) 

7. Double-staggered carrets with the adja- 


cent table tops overlapping by one-half their 
depth, placed along walls, with 4 ft minimum 
on centers and 5 ft preferred. 

8. "Pinwheel" groups of four carrels, pref- 
erably in a reading alcove. If the slcove is 12 
by 12 ft in the clear, table tops 22 by 36 in. 
are recommended, with partitions at least 52 
in. in height, which extend 6 in. beyond the end 
of each table. Shelves are ordinarily not rec- 
ommended for these cases, particularly if the 
table top is fess than 27 in. deep. 

This arrangement fits perfectly in a 27-ft 
column spacing with two alcoves to a bay. If 
the module size is 25 ft 6 in., the space in each 
alcove will be reduced a total of 9 in., and one 
of the shelf sections will be only 27 in. It can be 
used for shorter shelves or set up as wall space 
for a bulletin board or for a picture or other 
decoration. 


If ventilation is adequate, alcoves can be 
partially closed in on the fourth side by a single 
or double-faced book section, which may help 
to use space to advantage and make possible 
the best utilization of the available bay size. 
The main aisle between double rows of alcoves 
can be as narrow as 4%, ft. (See Fig. 85 and c.) 

Pinwheel groups have been successtul in large 
reading areas, but they tend to give an impres- 
sion of disorderliness when not in an alcove. 

9. Carrels in alcoves with tables for four 
installed with 52-in.-high partitions in each 
direction. These alcoves may be as little as 9 
ft deep and 11 ft 3 in. to 12 ft wide in the clear. 
With a 25 ft 6 in. bay and 4 ft 6 in. main aisle, 
an unusually large capacity is possible. (See 
Fig. 86 and c.) With a 27-ft bay, the space 
utilization is still good, and the main aisle 
can be widened to 6 ft. 
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Fig. 6 Double rows of carrels in bookstack or reading area in place of two stack ranges. 


IV. Book-Stack Capacity 


Book-stack capacity is based on: 

A. The number of volumes shelved in a 
standard stack section 

B. The square-footage requirements for a 
standard stack section. 


A. The Number of Volumes Shelved in a Standard 
Stack Section The number of volumes that can 
be shelved in a standard stack section depends 


on: (1) Book heights and the number of shelves 
per section; (2) book thickness; (3) the deci- 
sion in regard to what is considered a full 
section. 

1. Book Heights and Shelves per Section. 
Stack sections in academic libraries are con- 
sidered standard if they are 7 ft 6 in. high and 
3 ft wide. Sections of this height make possible 
seven shelves 12 in. on centers over a 4-in. 
base. This spacing is adequate for books which 
are 11 in. tall or less, which, as shown in Table 





WwW 
a 
w 
< 


11, include 90 percent of the books in a typical 
collection, 

it is suggested that most of the remaining 
10 percent will be concentrated in a compara- 
tively few subjects, that 70 percent of this 10 
percent will be between 11 and 13 in. tall, and 
that six shelves 14 in. on centers will provide 
for them. 

2. Book Thickness and the Number of Vol- 
umes That Can Be Shelved Satistactorily on 
Each Linear Foot of Shelving. No two libraries 
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are alike in this connection. The average thick- 
ness will depend on (a) The definition of a 


TABLE 11 Book Heights* 





Bi OCS. ossse bien Sou sean, 28% 
ie NE oie ore tae ; 54 
10 in. of less... Phase ees 79 
11 in. or less . . ¥ Se HU has cies 90 
4) rire aos 94 
1571s: OF WERE a seca eis | sop ecectatie-a),St eye ota rere 97 
Over 13 in. ; iuateatein as 3 





* Adapted from Rider's Compact Storage, p. 45, which 
was based to a considerable extent on research done by 
Ven Hoesen and Kilpatrick on the height of books in aca- 
demic libraries. 


volume; (b) binding policy, particularly for 
pamphlets and serials and periodicals; (c) the 
collection under consideration 

A commonly used formula for thickness of 
books is shown in Table 12. 


TABLE 12 Volumes per Linear Foot of Shelf 
for Books in Different Subjects* 





Volumes per Volumes per 
foot of single-faced 








Subject shelf section 
(a) Circulating (nonfiction) . . . 8 168 
Fiction 8 168 
Economics. . . . 8 168 
General literature 7 147 
History. . 7 147 
Art (not including 
large folios). - 7 147 
Technical and scientific 6 126 
Medical. ..-.. . ay 5 105 
Public documents .... . . 5 105 
Bound periodicals . 5 105 
Law 4 84 


ee 
*This table is in common use by stack manufacturers 


3. The Decision on When a Section Is Full 
In Table 10 a suggested number of volumes 
per single-faced section is proposed. It is evi- 
dent that if books are shelved by subject, it is 
unwise to fill the shelves completely, and any 
estimate must be an approximation. For many 
libraries 125 volumes per stack section is con- 
sidered safe. 


B. Square-footage Requirements for a Standard Stack 
Section. The square-footage requirements 
for a standard stack section depend primarily 
on: (1) range spacing; (2) range lengths; (3) 
the number of cross aisles and their widths; 
(4) cross aisle area charged against adjacent 
reader accommodations; (5) nonassignable 
space. 

1. Range Spacing. Range spacing should 
be based on column spacing, on shelf depths, 
which are discussed in a below; and on stack- 
aisle widths, dealt with in 2 below. 

a. Shelf depths. Depths as used here are 
based on double-faced bracket shelving with 
2 in. between the back of the shelf on one side 
of the range and the back of the shelf on the 





(b) other side. Shelf depths specified by stack 
Fig. 7 Double-staggered carrels. (a) Double-staggered carrel odjacent to a wall. The carrel by the manufacturers are 1 in. greater than the actual 
wall will be helped by « window. Partitions should be 52 in. high or higher. Recommended. (b) Double- depth, that is, a 7-in. “actual” shelf is called 
staggered carrels on each side of o screen or partition. A space saver, but recommended only when an 8-in. “nominal” shelf, because 8 in. is avail- 


necessary to provide required seating capacity. The backs of the inside carrels should be no more than able if half the 2 in. noted above is assigned 
40 in. high. 
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Fig. 8 Tables in book alcove. (a) Stendard table with no partitions. (b) Tables for two to four persons, o 


with partitions fitted in different column spacing and with hibit space replacing a short section. 
Nest of tables in pinwheel form to give additional privacy. ie . ” 


to the shelves on each side of a double-feced 
shelf section. 

Table 13 shows depths of books. If these 
figures are correct (the author believes they 


TABLE 13 Percentage of Books in an 
Academic Collection Below Different Depths 
Measured from the Back of the Spine to the 
Fore Edge of the Covers* 





BAGH OE 08s ini kaiatnacewloraerais 25% 
CO ok erases bees seat. 54 
PU WORE eshesint kita, wy & dintsat aid evel 79 
ORL OF WON ewoie sala s-s ai a a'earae's 90 
BRE, WOO oiaietw dialer aiece see IA Re 94 
NHS! OF HOI tw ry xeve: sya parsice emia ae eratecsriRte 97+ 
NOE AO Mics: ore. arsuaicte 4 Satevele wivia teresa 3 





* Adapted from Rider's Compact Book Storage, p. 45. 

+An 8-in. actual, i.e., a 9-in, nominal depth shelf, will 
house a 10-in.-deep book without difficulty, unless there is 
another deep book immediately behind it. Most books over 
10 in. deep will be more than 11 in. tall and should be 
segregated on special shelving which is more than 9 in. in 
nominal depth. 


represent the average in research and ace- 
demic libraries), a shelf with 8 in. actual depth, 
together with the space available between 
shelves on the two sides of a double-faced sec- 
tion, will provide for practically any book that 
does not have to be segregated because of ite 
height, and 8-in. actual depth shelves (they 
are designated by the manufacturers as 9-in, 
shelves) are recommended in piace of the 7- 
or 9-in. actual-depth shelves which are com- 
monly used. In many libraries @ 7-in. actual- 
depth shelf is suitable for a large part of the 
collections. 

2. Stack-aisle Widths and Stack-range 
Lengths. Stack-sisie widths should be based 
on the amount of use by individusis and by 
trucks and the length of the ranges before a 
cross aisle is reached. Other things being 
equal, the longer the range, the wider the aisle 
should be. Table 14 suggests desirable stack- 
aisle widths in conjunction with stack-range 
lengths under different types and amounts of 
use. 

Do not forget that stack-aisle widths must 
be based, indirectly at least, on the column 
spacing, and are affected as well by the shelf 
depths discussed in 1a above, if columns are 
not to obstruct the aisles. The distance be- 
tween column centers should be an exact mul- 
tiple of the distance between the center of 
parallel stack ranges within the stack bay, 
which in turn is determined by the sum of the 
depth of # double-faced range and the width 
of # stack aisle. 

3. Widths for Main and Subsidiary Cross- 
stack Aisles. Cross-sisie widths should be 
based on amount of use and are inevitably af- 
fected by the column spacing. Column spacing 
often makes it difficult to provide any cross- 
niste widths except 3 ft or a multiple of 3 ft. 

Table 15 suggests desirable cross-aisle 
widths under different types and amounts of 
use. 

4. Cross-aisle Area Charged against Adja- 
cent Reader Accommodations. The effect on 
square-footage requirements per stack section 
and volume capacity per net square foot of 
stack ares, resulting from the provision of 
reader accommodations in the form of stack 
carrels, is shown in Figs.]0 and 11 These 
indicate that the assignment of one-half of the 
adjacent cross-sisle areas to reader space 
when carrels are on one side of the cross aisles 
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TABLE 14 Suggested Stack-Alsle Widths and Steck-Range Lengths* 
Aisle Range 
width, in.+ lengths + 
Typical use of stack Min. Max. Min. Max. 
Closed-access storage 
stack . 24 30 30 60 


Limited-a access, little. used 

stack for over 1,000,000 

volumes ._ . : 26 3 30 42 
Heavily used open-access 

stack for over 1,000,000 


volumes . 31 36 24 36 
Very heavily used open- 

access stack with less than 

1,000,000 volumes... .. 33 40 1§ 30 
Newspaper stack with 18 in. 

deep shelves 36 45 16 30 
Reference and current- 

periodical room stacks . . . 38 60 12 21 
Current-periodical display 

stacks . . areca 42 60 12 21 





* These are suggestions only and not to be considered definite recommendations. Circumstances alter cases 

+ Stack-sisle widths of 24 in. should be considered an absolute minimum and are rarely justifiable. hewrthion under 26 in. 
is difficult with @ book truck, even when the use is light. The minimum range lengths suggested 

$Stack-range lengths are often determined by available space, rather than by their suitability. ‘The moximum lengths shown 
in the table should generally be used only with the maximum aisle widths suggested. 





TABLE 15 Suggested Cross-Aisle Widths*t 
Subsidiary 
Main aisle cross aislet 
Typical use of stack Min, Max Min. Max, 
Closed-access storage aft 4 ft 6 in. 2 ft 6 in. 3 ft 6 in, 
Limited-access stack 3 ft 4 ft 6 in. 3 ft 3 ft 6 in. 
Heavily used open-access 
stack. . 4ft 5 ft 3 tt 4tt 
Heavily used open-access 
stack for large collection 
and ranges 30 ft or more 
long 4tt6 in 6 ft 3 tt Zin 4 ft Bin 





* These are suggestions only and not to be considered definite recommendations. Circumstances alter cases. 

+ In determining minimum or maximum widths, keep in mind the length and width of the book trucks used, as well as the 
amount of use. Minimum width stack aisles should not be accompanied by minimum cross aisles. From the widths shown in 
the table, up to 4 in. may have to be subtracted to provide for adjacent stack uprights and irregularities in column sizes. 

+If open carrels adjoin a subsidiary aisle, they will make it seem wider, but trattic will tend to be disturbing to the carrel 
occupants. 

If closed carrels open trom a subsidiary aisle, they will make it seem narrower. 


* Based on Fig. 10, with a 15-ft blind-aisle range 


TABLE 16 Square Footage Required for One Single-foced Standard Section 


EEE 


Square feet with 





Square feet Square feet adequate cross 
Range with minimum with generous aisles combined 
spacing cross aisies* cross aisiest with carrels 
5 ft 0 in 8.25 9.00 8.4375 
4 ft 6 in. 7.425 8.10 7.60 
4 ft 3 in 7.0125 7.65 7.225 
4 ft 0 in. 6.60 7.20 6.75 


$$$ 


on each side of o 3-ft center aisle. 


+ Based on two 3-ft side aisles and a 6-ft center aisle separated by 30-ft stack ranges. 

+Based on 3-ft side aisles between carrels and 30-ft stack ranges, the latter separated by a 4 ft 6 in. center aisle. 
One-half of the side aisles are charged against the carrels, but even on 5-ft centers the carrels occupy only 22% sq ft, and 
square footage for a section is low. 
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and book-stack ranges are on the other, may 
increase rather than decrease book capacity 
per square foot of net stack area, and in addi- 
tion provide desirable and economical seating 
accommodations adjacent to the books. See 


TABLE 17 Volume Capacity per 1,000 sq ft of Stack Area with Different Number of Square Feet and 
Different Number of Volumes per Section 





Volumes per 1,000 sq ft with 
different no. of vols 








Table 16. bee 
It is evident that a large number of variables bor secon 
are involved in book-stack capacity. Table 16 Sa ft per No. of sections h k 
is based on the square footage required for a section” in 1,000 sq ft 100 125° 150! 160 
single-faced standard section in stack layouts, 
with different range spacing, range lengths, 10¢ 100 10,000 12,500 15,000 16,000 
and cross-aisle widths, as well as stack carrels. 9° 111 11,100 13,875 16,650 17,760 
Table 17 shows stack capacity per square By,’ 120 12,000 15,000 18,000 19,200 
foot of area if 100, 125, 150, or 160 volumes 7* 143 14,300 17,875 21,450 22,880 


per standard stack section is used in connec- 
tion with 7, 8, 9, or 10 sq ft occupied by each 
section. 

5. Nonassignable Space. Nonassignable 
space includes, os far as its effect on book 
capacity is concerned, the floor space occupied 
by columns, mechanical services, and vertical 
transportation of all kinds, We mention it here 
simply to call attention to it. In a carefully de- 
signed stack for 25,000 volumes or more on 
one level, nonassignable space should not 
amount to more than 10 percent of the gross 
stack area, and with a larger installation 
considerably less than that. 





V. Card Catalog Capacity 


In planning a card-catalog room, estimates 
quite similar to those used for book-stack 
capacity must be made. They should include: 
A. The capacity for each card catalog unit 
used 
8. The square footage of floor space re- 
quired to file 1,000 cards comfortably 


A. The Capacity of Each Card Catalog Unit The 
capacity of each card catalog unit depends 
on: 

1. The number of trays it contains 

2. The depth of each tray and the number of 
inches of cards that can be filed in it without 
undesirable and uneconomical congestion 

3. The thickness of the card stock, that is, 
the number of cards that will occupy 1 in. of 
filing space 

1. The Number of Trays in a Card Cabinet. 
This depends on the number of trays in each 
direction, that is, vertically and horizontally. 
Cabinets are made in a great many different 
sizes, but for large installations 6 trays wide 
and 10 to 12 high are considered standard, 
giving 60 or 72 to a unit, 

A cabinet with trays 14 or even 16 high is 
possible, with fairly low bases so that the top 
one will be within reach. This will give 64 or 
96 trays to a unit. 

Cabinets 5 trays wide of different heights 
are also available, but may be more expensive 
per tray unless purchased in large quantities. 
They have the advantage of fitting into stan- 
dard 3-ft-wide stack units. 

2. The Depth of the Trays. Trays can be 
purchased in almost any depth, but just over 
15, 17, and 19 in. might be considered stan- 
dard, A tray under 15 in. is uneconomical in 
floor space used if the catalog is large. Those 
over 19 in. are so heavy when full as to make 
their use s doubtful blessing. 

3. The Thickness of Cards and the Number 
That Will Occupy | in. of Filing Space. Ex- 
perience indicates that 100 average cards to 
1 in. of filing space is a safe figure to use today. 
Cards tend to thicken somewhat as they get 
older. 

Table 18 shows the capacity for cabinets 6 
trays wide with different heights and different 
tray depths, based on 100 cards to 1 in., with 
the net available filing space filled to a com- 
fortable working capacity. The term “tray 





“Examination of Table 16 and Figs. 9 to 11 should help in determining area to allow for a single-faced section. 


This matter has been covered in IVB. 


Volumes per section has been covered in detail in IVA. 

If @ period is used instead of a comma in the volume count in the last four columns shown above, it will give 
the number of volumes per squore foot available under different conditions, 

“10 sq ff per section is the cubook formula proposed by R. W. Henderson. 


"See Table 16 for an example. 


‘The author suggests that this is a satisfactory and safe figure to use for a large collection accessible to 
graduate students and a limited number of undergraduates. 


“Adequate for a very large collection with limited access. 
100 volumes per section is the cubook formula. 


‘The author suggests that this is a safe figure for comfortable working capacity in an average libraty. See IVA. 

/The number of 150 volumes per section is too often proposed by architects and librarians. While it is a possible figure, 
it should be realized that it approaches full capacity and should be used only in cases where additional space is immediately 
available when capacity is reached. The time to consider what comes next will have passed. 

< The number of 160 volumes per section should not be considered for most academic libraries, unless the collection has 
an unusually high percentage of abnormally thin volumes and individually bound pamphlets. 


depth” refers to the overall depth of the cabinet 
in which the trays are housed. From it 3 in. 
should be subtracted to obtain the gross 
filing space available, and comfortable working 
capacity can be estimated at between 70 and 
75 percent of the gross filing space, with a 
somewhat larger percentage usable with the 
longer trays. 

The capacities noted above can be increased 
by at least 10 percent before they become 
completely unmanageable, but it is strongly 
recommended that the lower figure be used in 
estimating comfortable working capacity. 


8. Square Footage of Floor Space Required to File 
1,000 Cards Comfortably = The space requirements 
depend on: 

1. The depth of the trays is a somewhat 
variable factor, as already noted. 

2. The height of the cabinets. 


TABLE 18 Card Capacity for Standard Card 
Cabinets Six Trays Wide* 








Tray length 
Trays high 15 in.+ 17 in.t 19 in.§ 
10 51,000 60,000 69,000 
12 61,200 72,000 82,800 
14 71,400 84,000 96,600 
16 81,800 96,000 110,400 





_ “Cabinets six trays wide occupy approximately 40 in 
in width. Five-tray-wide cabinets occupy approximately 
33%, in, in width and can be placed in 2 standard 3-ft-wide 
stack section. They will probably cost more pet tray, but 
they may fit into the available space to advantage, some- 
times combined with the wider units. 

+A 15-in. tray is estimated to provide 12 in. of net filing 
space, which, if filled to 7.1 percent capacity, will house 
comfortably approximately 850 cards which average 1/100 
in. in thickness. 

+A 17-in. tray is estimated to provide 14 in, of net filing 
space, which, if filled to 72 percent of capacity, will house 
comfortably approximately 1,000 cards which average 
1/100 in. in thickness. 

SA 19-in. tray is estimated to provide 16 in, of net filing 
space, which, if filled to 73 percent of capacity, will house 
comfortably approximately 1,150 cards which average 
1/100 in. in thickness. These trays may be uncomfort- 
ably heavy when filled to capacity. 


3. The space between cabinets set aside for 
consultation tables and for those who use the 
catalog. This should depend on the intensity 
of use at the time of peak loads. A small cata- 
log with heavy use requires much more square 
footage for 1,000 cards than does a large one 
with light use. 

4. The space assigned to main and second- 
ary aisles used to approach the cards. 


5-0" _SPAGING 

3's S'* 15 SQ. FT. 

FOR 250 VOLS. 

= 16.7- VOLS, PER SQ.FT, 


= 
| 35 44" a $Q. FT. 


| FOR 250 VOLS. 
* 18.5+ VOLS. PER SQ. FT. 


ares "_, SPAGING 
324 *123 SQ. FT. 


FOR 250 WLS, 
*196+ VOLS PER SQ. FT. 


3x4 * 12 SQ.FT. 
FOR 250 VOLS 
*20.8+ VOLS PER SQ. FT 


0" 


4 


Fig.9 Stack capacity with different range spacing. 
No allowance is included here for cross aisles. See 
Figs. 10 and 11 for their effect. Stack capacities 
used here are on the basis of 125 volumes to each 
single-faced section. 
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Fig. 10 Stack capacity with different range spacing and minimum cross aisle. Cross aisle = ||, area. 
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Fig. 11 Stack combined with stack alcoves. Nonstondard bay sizes can sometimes be used to advantage 
without seriously affecting capacity per square foot. 
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Fig. 12 Width of catalog cases. (a) Cases which are five trays wide can be fitted into a standord 3-ft 
wide book section, an arrangement which is sometimes useful. (b) The right-hand cose is a standard 
six-tray width; both cases are in two parts, each seven trays high for additional capacity. Additional 
horizontal support provided by thicker cross pieces (not shown) will be required in each part. 


Figs. 17 and 18 show different arrangements 
based primarily on the intensity of use and 
secondarily on the size of the catalog which 
result in all the way from 1,000 to 4,000 cards 
per sq ft of floor space for the whole area 

Every library building program should indi- 
cate the number of cards that should be housed 
and any available information about the amount 
of use at the time of peak loads. 

Card catalogs are generally placed in double- 
faced rows parallel to each other, at suitable 
distances apart, so spaced that it is possible to 
go around either end of each row to reach the 
next one. As catalogs become larger, it may be 
desirable and perhaps necessary to fill in one 


of the ends, making an alcove closed on three 
sides. This may add to the capacity of the area 
by as much as 50 percent, but it must be re- 
membered that, if corners are tlight together, 
there is danger of bruised knuckles when a 
tray from the row next to the corner is pulled 
out, A 4- to 6-in. break, preferably covered with 
a filler, is desirable on each side of the corner. 
A double row of alcoves with a corridor in be- 
tween, perhaps 6 ft wide, may give the largest 
possible capacity in a given area. 

Suggested layouts for three libraries. each 
representing a different situation as far as 
size and use are concerned, are shown in Figs. 
16, 17, and 18. 


40" WIDE 
84 DRAWER CASE 
SPECIAL 


“x 2" STACK POST 


3-8" 
6 DRAWERS WIDE 


VI. Government Standards 


it is possible and in some cases necessary to 
base space-assignment figures on standards 
promulgated by governmental authorities 
supervising the institutions concerned. These 
standards can be helpful but, like all formulas 
and tables, they should be used with caution 
because, as has been emphasized throughout 
this section, situations differ and circum- 
stances alter cases. With this word of warning, 
standards for three different groups are noted: 


A. Califomia State Colleges Library Standards Based 


upon library volumes to be housed, the fol- 
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Fig. 13 Consultation table adjacent to catalog cases. (a) If the table is placed between poraliel rows 
of cases with aisles of suitable width, it will prevent obstruction and not require the trays to be carried 
uncomfortably long distances. (b) This shows an end and front elevation of a consultation table indicating 
possible widths, heights, and accessories. 
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Fig. 14 Consultation table along « wall at right angles to catalog cases. With this arrangement, cases 
can be placed closer together but trays must be carried considerably farther, and there will be a tendency 
to try to consult cards without removing trays. Congestion and domage to cards may result. 
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Fig. 15 Consultation tables in line with and between catalog cases. Consultation tables arranged in 


this way save steps but partially obstruct use of adjacent trays. 
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Fig. 16 Catalog for a small library. With 3-ft-wide aisles at end of each row of standard cases six 
trays wide and ten high, 720,000 cards can be housed in 480 sq ft, giving 1,500 to « square foot. This 
is adequate spacing for o library with 300 seats. 
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lowing space standards are to serve as guide- 
lines for the design of new buildings or addi- 
tions to existing buildings: 

1. Book-stack areas at the rate of 0.10 sq ft 
per volume. 

2. Readers’ stations at the rate of 25 sq ft 
per station, with stations to be provided for 25 
percent of predicted FTE (full-time equivalent 
students). 

3. Special materials. An additional area 
equal to 25 percent of the bound-volume area 
should be the budget standard for special mate- 
rials: unbound periodicals, maps, courses of 
study, and sample textbooks. 

4. Special functions: 

(These data relate to each person employed 
in any of these categories) 


Square feet 


Adininiatration: «. . 2.0.0.0 os ccsice cee 150 
Administrative conference 
Poe). OP SORT RRA ST UC TAT ee Ae 150 
Secretary-reception .. 6. 66 ee eee 160 
Technical services 
Division head 2.0.6. eee eens 150 
Department head... ... 2... 6 ee 110 
Asst. catalog librarian ....-...... 110 
Asst. order librarian, ........--- 110 
Serials librarian, .......----5+- 110 
Documents librarian... .... ++ 55> 110 
Clerical—per position .......... 80 


INDIVIDUAL STUDY CARRELS 


From an Educational Facilities 
Laboratories Report* 





Square feet 

Public services 

Division Nead 2... ei eens 150 

Department head.......... vie's $860 

Reference librarian. ....... oe. £10 

Special services. .........-..-. 110 

Circulation librarian. ........... 110 

Clerical —per position ....... . 306 
Public services points 

Per librarian's station. ..... oss ee 

Per clerical station. ...... . .. 80 


8B. The California State Department of Edu- 
cation in 1955 included this statement in A 
Restudy of the Needs of California in Higher 
Education 

Libraries. — Total library space requirements, 
including study halls and all library-staff 
work areas, were computed on the basis of the 
following estimates: 


1. Reading rooms and study halls, including 
circulation desks and staff offices: 30 net 
square feet per station and one station for 
every four full-time students, or 7.5 net square 
feet per full-time student. 

2. Collections housing the volumes listed 
below, including work areas, assuming pro- 
gressively greater use of closed stacks as 
collections increase in size, and the use of 
central storage facilities for the larger col- 
lections: 


First 150,000 volumes...... 0.10 net sq ft 
per volume 

Second 150,000 volumes.... 0.09 

Next 300,000 volumes...... 0.08 

Next 400,000 volumes...... 0.07 

Second 1,000,000 volumes .. 0.05 


__ (Note: The total floor area allowed by 1 and 2 above will, 
it is estimated, provide for the necessary carrels, microfilm 
and audio-visual facilities, atc.) 


3. Size of collection: 

State college: 30 volumes per full-time stu- 
dent for the first 5,000 students, plus 20 vol- 
umes per full-time student beyond 5,000 
students. 

University: 100 volumes per full-time stu- 
dent for the first 10,000 students, plus 75 
volumes per student for the second 10,000 
students, plus 50 volumes per student beyond 
20,000 students. 


C. The United States Veterans Administra- 
tion has prepared tables to indicate library 
space assignments which are based on the 
number of beds in different types of hospitals. 
They are hoping by the use of these tables to 
determine through a computer the square foot- 
age to be assigned in a library for each group 
of space users, library staff, hospital staff, 
patients, shelving equipment, and so forth. 


S| BS 


Oe 


Fig. 1 


A variety of possible shapes and arrangements for small-group rooms. 





* “The School Library, Facilities for Independent Study 
in the Secondary School,” by Ralph E. Ellsworth, Ph.D., 
and Hobart D. Wagener, A.I.A., edited by Ruth Wein- 
stock, Educational Facilities Laboratories, New York, 
1963. 
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Fig. 2 A variety of possible carrel arrangements. 
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Fig. 3 Carrels with panel dividers. 
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Fig. 4 Conventional librory table subdivided by panels. 
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Fig. 6 Library table with storage units as dividers. 
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Fig. 9 Hexagon-based carrel with mechanical core. 


mechanwal core 


PLAN 








Fig. 10 Carrels with typing unit. 
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Fig. 12 Carrels with mechanical equipment built in, bos 
“X" frame. Frame folds up like ao card table, can be used 


ed on a steel of aluminum 
for other purposes as well. 
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Fig. 15 Various storage units: (1) plan, (2) elevation, (3) tambour door, and (4) sliding doors opening to opposite sides. 
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(b) 


Fig. 16 (a) Various panel divider materials: (1) perforated metal or pegboard with acoustical line, (2) 
cork with hardwood or metal frame, (3) translucent plastic set in wood or metal frame, and (4) fabric 
covered fiberboard set in metal frame. (b) Divider panel and center divider: side panels or storage 
units can be slid along tracks of center divider to change carre! size. 
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By CHESTER ARTHUR BERRY, Ed.D. 


STUDENT UNIONS 
Organization 


Since by definition the term college union has 
two meanings — organization and building —it 
is necessary to investigate the nature of each. 
The organization of students, faculty, and 
alumni which composes the union usually oper- 
ates with a governing board at its head. This 
board, which may or may not include repre- 
sentatives of the three groups, is responsible 
for the operation of the union, although much 
of the detail is handled by trained staff mem- 
bers and much of the guiding philosophy is 
originally that of the professional staff. The 
board itself is concerned largely with questions 
of policy and implements its policies through 
the work of various volunteer committees and 
the paid staff of the union. 

The committees consist almost entirely of 
students and may or may not include members 
of the governing board. At Michigan State Uni- 
versity the following standing committees 
operate: education, library, merit, outings, 
publications, publicity, social, and tournament. 
At the University of Nebraska standing commit- 
tees for 1950-51 included; general entertain- 
ment; special activities; convocations and hos- 
pitality; music activities; house and office; 
public relations; recreation; dance; and bud- 
gets, orientation, and evaluation. Regardless 
of the titles and varying functions, most of the 
committees serve as the links which connect 
the boards with the general campus population. 
The committees plan and execute programs, 
attending to such details as scheduling, pub- 
licizing, decorating, and budgeting. They may 
choose records for the music library, prints for 
the art collection. They may help in the orienta- 
tion of freshmen or study a proposed change in 
furniture arrangement, They may run the bil- 
liards tournament or a book review hour. The 
committees, sensitive to campus needs and 
interests, keep the union dynamic, flexible, and 
busy. 


The nature of a college union building varies 
with each structure, whether approached from 
either the functional or the physical stand- 
point. Functionally it is a community center of 
the first order. It may be a library, art gallery, 
art workshop, theater, billiard and bowling 
room, dance center, scene of concerts and fo- 
ruma, informal outing and sports headquarters, 
office building, hotel, public relations agency, 
ticket bureau, general campus information bu- 
reau, convention headquarters, and post office. 
The uniqueness of college unions demands 
custom planning, with the result that, physi- 
cally, union buildings differ as local situations 
differ, While the overall purposes of unions re- 
main relatively alike, their functional and 
structural natures vary. 

The functiona housed by the union building 
ideally are those needed to make it the focus 


Planning a College Union Building, Teachers College 
Press, New York, 1960, 


of the recreational, cultural, social, and civic 
life on the campus. Needless to say, many ex- 
isting campus facilities such as the library, 
art museum, gymnasium, or theater cannot and 
should not be duplicated in a new union 
building, but the inclusion of as many such 
facilities as are feasible is desirable to assure 
that the widest possible range of educational 
experiences are made available by the union. 

Structurally, of course, the union building 
must house efficiently the facilities required by 
the union functions while suggesting its pur- 
poses by its appearance and design. its atmo- 
sphere should meet the local requirements. If 
the union is considered “the living room of the 
campus,” it is logical that it reflect the friendli- 
ness and warmth of a living room. If it existe 
largely to serve as @ convention center and ho- 
tel, it might well offer a more formal environ- 
ment but, it should be pointed out, such an 
approach may result in a building and an opera- 
tion which do not meet the terms of definition 
of a college union. Whatever the loce! require- 
ments may be, it seems well to remember that 
much of the activity of a union is informal in 
nature and that most of the participation in its 
activities is carried on by informal college stu- 
dents. The nature of a college union building, 
then, might well be largely informal to reflect 
the character of the activities which it houses. 

The well-planned union building separates its 
areas by functions to permit efficient communi- 
cation, supervision, and operation. it does not 
place bowling areas next to conference rooms 
or information desks on upper levels. By sepa- 
rating yet coordinating its components, it con- 
tinually offers the opportunity for new experi- 
ences, so that the walk from the coffee shop to 
the games ares, for example, may lead students 
past a music room or by an art exhibit. It liter- 
ally surrounds those who use it with opportu- 
nities, and this pervasiveness is a part of the 
nature of o union, 


Facilities and Activities 


The diversity of facilities and activities of a 
union building makes their classification into a 
few major categories difficult. Nevertheless, 
there are some aspects of similarity of use, 
such a8 noise, service, or supervision, which 
appear to recommend it. The eight classifica- 
tions include: 
Administrative, service, and maintenance 
Food 
Quiet 
Theater 
Hobby 
Games 
Outdoor 
Miscellaneous 

Insistence on rigid separation of activities 
into areas is, of course, fruitless. Thus, lis- 
tening to records or working on the college 
newspaper are hobbies which might well teke 
place in the quiet area, and « bridge tournament 
held in the main lounge would defy cataloging, 
involving as it does a quiet hobby which is a 
game. 

Far from definitive, the table merely indi- 
cates the type of program which can fit into 
each area, Much of the duplication of function 
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which occurs among areas is caused because 
all facilities are not likely to be found in any 
union building, with the result, for example, 
that the ballroom or meeting roome of a the- 
aterless building may assume many of the 
functions which are best performed in the the- 
ater. Conflicting events also demand alternate 
expedients, such as showing motion pictures 
in @ large meeting room on dress-rehearsal 
night or holding a club meeting in 4 rehearsal 
room on an evening when meeting rooms are at 
@ premium. The table does not exhaust the flexi- 
bility of use by any means. Obviously the small 
building without cardroom, chess room and 
ballroom can use its lounges for many of the 
events listed for those areas. The success and 
attendance (not necessarily synonymous) of 
various programs also determine their loca- 
tions, so thet an exceptional music recital 
might well be held in the theater while « bridge 
tournament might never require the use of the 
ballroom. 

Not all of the facilities mentioned are dis- 
cussed here. Some, such as cooperative gro- 
ceries or ice skating rinks, occur so seldom in 
connection with unions that they can scarcely 
be considered as union facilities. Others— 
bookstore, faculty space, hotel unit, swimming 
pool, university administrative offices, beauty 
and barber shops, or chapel—are facilities 
about which there is widely varying opinion and 
sre usually justified only by local circum- 
stances. 


Administrative, Service and Maintenance Areas 


A glance at the Classified Facilities Table re- 
veals that union program activities as such are 
infrequently held in most of these facilities. The 
program potential of the barber shop and check 
rooms, for example, is not very high. Closer 
examination of the teble shows that nearly all 
of the activities ere in the nature of services and 
most of them, in all probability, are performed 
by paid staff members. If the union board has 
its offices located away from the sdministra- 
tive offices, the function of staff members is 
even more pronounced, since many of the ser- 
vices rendered, such as interviewing and 
training union committee applicants or oper- 
ating @ talent agency or a dete bureau, are car- 
ried on in the student offices. 


Food Areas 


Examination of the Classified Facilities Table 
shows that the variety of food services offered 
by union buildings equals that of large, modern 
hotels. They include soda fountains and grill, 
cafeterias, private dining rooms, service dining 
rooms, coffee shops, faculty dining rooms, 
commuters’ lunchrooms, women's dining 
rooms, and banquet rooms. 

Since the dining service is the main source of 
union revenue and caters regularly to a large 
segment of the campus, it is extremely impor- 
tent that it be planned, constructed, and oper- 
sted properly. 


Functionality As in other union building facili- 
tiles, the functions of the food service sreas 
vary with the institutions. The existence of 
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other eating facilities on and off the campus, 
the policies of such facilities (a la carte, five- 
or seven-day board bills, semester contracts), 
the location of existing places as well as that of 
the union building, the prevalence and size of 
conferences and conventions, and the institu- 
tion's future plans ore some of the items 
which should be considered. 


Food Area Components An all-inclusive union 
food operation, embracing soda fountain and 
grills; cafeteria; private, women's, faculty, 
banquet, and service dining rooms; coffee 
shops; and commuters’ lunchroom includes 
many components in common with other food 
operations elsewhere, since the flow process is 
basically the same. Such components include 
receiving, storage, meat cutting, vegetable 
preparation, cooking, bakery, ice cream, salad, 
service (cafeteria counter or waitress pantry), 
dining, pot-washing, dishwashing, garbage and 
trash storage, maintenance, employees’ facili- 
ties, rest rooms, coat rooms, and offices, All 
unions neither need nor are able to afford such 
a comprehensive plant, and only the largest can 
use all components. Certainly few small unions 
can afford to hire a butcher for a meat-cutting 
room, and many provide only refreshment ser- 
vices through a soda fountain or grillroom. 


Receiving The receiving facilities of the food 
area need not be separate from those for the 
rest of the union building. If combined to serve 
all the other areas, they may permit the employ- 
ment of a receiving clerk. A central storeroom 
for nonperishable items is quite feasible as 
well, and such arrangement may make it pos- 
sible for even the smaller unions to use a re- 
ceiving clerk-storekeeper. Obviously, both 
vertical and horizontal transportation is needed 
in such an operation and, since the frequency 
and perishability of food deliveries are high, 
the receiving room should be near the food 
service department. 


Storage Storage in the food area includes dry 
stores or nonperishables, day stores, re- 
frigerated stores, frozen stores, garbage and 
trash storage. Some may include several sub- 
divisions such as freezers for meat, fruit, vege- 
tables, and ice cream or dairy and meat, fruit, 
and vegetable refrigerators. 


Service Areas The service areas are directly 
between the various preparation areas and the 
dining areas in the flow chart. They are usually 
the places where the food is placed on the indi- 
vidual plates and distributed and may take the 
form of a cafeteria counter, o serving kitchen or 
pantry, « waitress station, a serving counter in 
the kitchen, or » station in a short-order kitch- 
en. In this srea food must be kept hot or cold 
and dishes stored. Dispensing of food occurs 
here for consumption in the dining area. Re- 
finements and variations of this basic operation 
differ according to the type of food service 
being offered. 

The prepared food in larger union buildings 
may go in several directions from the central 
kitchen. Cafeterias, counters, banquet service 
kitchens, soda fountains, coffee shops, employ- 
ees’ cafeteria counters, private and public 
dining room kitchens, and commuter lunch- 
rooms may all be served from this single area, 
with auxiliary food preparation completed at 
the serving scene. 

Supplying food to these service areas calls 
for various kinds of transportation. Cafeterias 
demand a rather steady stream of food for two 
or more hours at a time, while banquets and 
private dinners demand that all persons be 


Classified Facilities Table 


Administrative, Service, and Maintenance: 


Offices 
Check and coat rooms 
Information center 
Bookstore 
Non-union offices 
Ticket office 
Barber shop 
Beauty shop 
Post office 
Maintenance shop 
Lobby 
Western Union office 
Shops 
Lost and found 
Food: 
Soda fountain and grill 
Cafeteria 
Private dining rooms 
Service dining rooms 
Coffee shop 
Faculty dining room 
Commuters’ lunchroom 
Women's dining room 
Quiet: 
Meeting rooms 
Lounges 
Music listening room 
Library 
Guest rooms 
Dormitory 
Chapel 
Other faculty space 
Games: 
Table tennis room 
Cardroom 
Billiard toom 
Hobby: 
Photographic studio 
Art shop 
Craft shop 
Theater: 
Auditorium 
Stage 
Dressing rooms 
Shops 
Lobbies 
Projection booth 
Outdoor: 
Cement slab 
Sun decks 
Picnic areas 
Miscellaneous: 
Ballroom 
Music recital room 
Music practice room 
Television room 
Convention hall 
Non-Union: 
Campus newspaper 
College yearbook 
Student government 
Student radio station 





Ouplicating area 
Rest rooms 
Janitorial spaces 
Bulletin boards 
Bank 

Delivery area 
Trash rooms 
Elevator 
Mechanical rooms 
Storage 
Employees’ lockers and rest rooms 
Pay telephones 
Corridors 

P-A system 


Banquet room 
Offices 

Kitchen 
Dishwashing room 
Garbage room 
Refrigeration room 
Trash room 


Commuters’ lockers 

Box lunch lockers 
Commuters’ sleeping rooms 
International center 
Student activities area 
Student organization offices 
Art room 


Bowling alleys 
Chess room 


Outing club headquarters 
Amateur radio transmitter 
Lending art library 


Stage house 
Costume shop 
Costume storage 
Rehearsal room 
Ticket office 
Otfices 


Games 
Parking 


Swimming pool 

Ice skating rink 
Cooperative grocery 
Ski slide 


Student amateur radio club 
Religious advising 

Outing club 

Others 





served nearly simultaneously, Public dining 
rooms, coffee shops, and soda fountains re- 
quire more individual service. 

Many unions do a brisk take-out business 
with coffee, sandwiches, and similar refresh- 
ment being purchased for consumption outside 
the building. Much of this business occurs late 
in the evening when food is taken back to living 
units for consumption during study hours. The 
soda-fountain-short-order facilities with their 
jong operating hours and particular menu are 
best equipped to handle this operation. 


Dining Rooms Basically, the function of the 
dining room is the housing of eaters. If this 
were its only function, the most economical 
and efficient way to fulfill it would be achieved 
by using long tables with stools stored under 
them and with one large room used for all 
eating. Since some of the union's education and 
service programs are carried out in the dining 
areas, they must do much more than just house 
enters. In addition to eating, such activities es 
card and chess playing, dances, carnivals, en- 
tertainment, concerts or recitals, radio forums, 
or speeches may occur in them. They may 
house displays or serve as polling places. 
Meetings and private parties may take place in 
some of them, classes in etiquette or home- 
making in others. In some, conferences or con- 
ventions for hundreds may be occurring simul- 
taneously with intimate téte-a-tétes in others. 
Therefore, more than mere feeding stations, 
the dining rooms are really gathering places for 
people. They are important in bringing stu- 
dents, faculty, alumni, staff, and the public to- 
gether, and they further the unifying concepts 
of the term union. 

The variety of dining facilities found in the 
larger union buildings attests to the variety of 
dining functions demanding service, There are 
the soda fountains or snack bars where a quick 
bite or cup of coffee may be obtained or where 
acquaintanceships are made and friendships 
cemented. This, more than any other single 
spot on campus, is apt to be the gathering 
place. Smoke, juke box music, Isughter, con- 
versation and crowds typify it, and informality 
is its keynote. The coffee shops offer informal 
dining, with or without table service, for a re- 
laxed meal or casual entertaining; the cafeteria 
provides the low-priced three meals a day; and 
the dining room, with its linen, service, orystal, 
and other fine appointments, is the place for a 
full-course meal, special date, or folks from 
home. The banquet hall provides for the nu- 
merous student, faculty, and other organiza- 
tional dinners that occur throughout the year 
but which abound each spring, and the private 
dining rooms cater to luncheon or dinner 
meetings for groups, classes, guests, or others. 


Quiet Areas 


All the quiet areas of the union building need 
not be connected, but they should be isolated 
from the noisier sections such as kitchens, 
workshops, or game areas. Actually, quiet 
areas subdivide quite easily by function to per- 
mit separation. Thus, the living quarters such 
as guest rooms, guest dormitories, or com- 
muters’ sleeping rooms should be separated 
from the busier lounges and meeting rooms, 
and their combination permits more efficient 
operation, supervision, and housekeeping. Stu- 
dent activity areas (rooms with desks and 
files not permanently assigned) and student 
offices (permanently assigned spaces) should 
be together for ease of communication and 
supervision. The facilities for day students, if 
they are distinguished from those normally 


used by all students, should adjoin each other, 
including their lunchroom and lounge. The loca- 
tion of meeting rooms near each other permits 
flexibility of use, easy transfer of furniture and 
equipment, proper supervision and mainte- 
nance resulting from concentration of people, 
and economy of time between meetings. 
Lounges may be spread throughout the 
building to serve various sections and may vary 
in kind with the sections they serve. 

Some of the quiet areas may well be served 
by separate entrances, included among which 
could be the chapel, guest quarters, faculty 
lounge, international center, and student activ- 
ities and office spaces. Problems of control 
arise when this situation occurs and it may 
have some divisive effect on the union, but late 
operating hours in the newspaper office or 
guest wing may dictate separation of such ar- 
eas from the whole building, as may the partial 
operation of the building during vacation peri- 
ods. 

Music listening (properly soundproofed), 
library or browsing, and art display rooms can 
be located together in a sort of cultural center. 
If this is done, the issuing of records, books, 
and periodicals and prints from a central loca- 
tion and supervision of that area proves eco- 
nomical. These areas are likely to offer less 
attraction than the game areas, for example, 
while supplying experiences of value in broad- 
ening the horizons of undergraduates. Their lo- 
cation, however, in a fairly prominent spot may 
encourage more patronage, but since heavy 
traffic and accompanying noisiness may result, 
a choice may be necessary between promi- 
nence and peacefulness of position. 


Meeting Rooms Expansibility. A glance at the 
Classified Facilities Table shows a wide variety 
of uses to which meeting rooms and lounges 
may be put and the degree of interchangeability 
which exists between the functions of the two 
areas. If lounges are not to be used for formal 
programs but solely for spontaneous, informal 
use, the number of meeting rooms required is 
larger than that demanded when the use of 
lounges permits more flexibility. It seems quite 
certain, at any rate, that the meeting room facil- 
ity will require expansion early. 

The need for many small meeting rooms does 
not eliminate the demand for larger ones. 
Enough of each is expensive and the compro- 
mise of dividing large rooms into smaller ones 
by means of folding or sliding walls is a widely 
accepted one, even though it is a compromise 
with faults centering largely around the acous- 
tic problem. 

Some smal! meeting rooms, equipped with 
tables and seating, may double as conference 
rooms, and the tables themselves may serve as 
rostrums for meetings as well as conference 
tables. 

The addition of a small 16 mm projection 
booth at the end of a meeting room simplifies 
the showing of motion pictures to small groups 
and eliminates much of the need for trans- 
porting and setting up equipment in @ room 
where its noise, light and extension cords de- 
tract from the film showing. Such a booth, 
separated from the meeting room by a wall and 
glass port, can serve many groups and relieve 
much of the load normally placed on a theatre, 
particularly if this booth looks into a larger 
room which may be subdivided. 


Lounges A variety of lounges—men's, wom- 
en's, faculty, commuters’, mixed— may be in- 
cluded in a union building. To a certain extent, 
the kind of institution involved determines the 
kinds of lounges which are desirable. A resi- 
dential college does not need a commuters’ 
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lounge; a women's college probably finds a 
men's lounge superfluous, although it may 
wish to have a room available which can be 
converted to serve such a purpose on special 
occasions. The existence and location of o fac- 
ulty club may determine the desirability of a 
faculty lounge, and the facilities and enter- 
taining regulations in living units bear on the 
size and number of mixed lounges. The pres- 
ence and availability of other lounges on cam- 
pus should be considered in planning the union 
building lounges. 


Reading Rooms While all colleges have ti- 
braries, they seem to be considered primarily 
places for work, so that much can be done by a 
union browsing or reading room to stimulate 
good recreational reading habits on the cam- 
pus. Avoidance of the “library stigma” may be 
achieved by using comfortable surroundings 
with air conditioning, fireplaces, decorative 
plants, proper lighting, by not numbering the 
binding of books and by meeting the reading 
needs through a selection committee. Certainly 
atmosphere is important if the browsing room 
is to be the sort of place where students and 
others go for intellectual stimulation or satis- 
faction, or to while away some time. 

The normal functions most likely to be car- 
ried out in the browsing room are book, period- 
ical and newspaper storage, reading and book 
selection. Books are usually shelved around 
the periphery of the room, and this area should 
be separated from furnishings and equipment 
by an aisle wide enough to permit persons to 
select their books easily. Periodicals and news- 
papers require less browsing room and may be 
incorporated in a lounge arrangement of furni- 
ture by use of standard racks, or by storage on 
coffee or other tables. 


Music Rooms 9 Marked changes have occurred in 
the field of music listening. Record changers, 
the long playing record, tape recorders, and 
high fidelity have increased tremendously the 
interest in reproduced music and have offered 
unions, among others, a real opportunity for 
improving the level of musical understanding 
and interest of their students. At the same time, 
problems of control and usage have been 
raised since record and tape playing equipment 
is costly and complex, records easily damaged 
and the noise potential great enough to trans- 
form the so-called quiet areas of the union 
building into pandemonium. The whole music 
listening program must be thought out well in 
advance because this aspect of the union 
building is dependent to a very great extent 
upon the manner in which the program func- 
tions. Individuals listening to music may do so 
in booths, small rooms or lounges of varying 
sizes. They may be using earphones which can 
disturb no one, commercial combination pho- 
nograph-radios, or custom-built high fidelity 
sets. They may be playing the records them- 
selves or may have requested selections which 
an attendant is playing from the control point. 
Records and tapes may be kept with the player 
and used by anyone, they may be issued by an 
attendant or they may be private property. Per- 
sons using record players may be required to 
pass a test in the operation of the equipment. 
Planned group listening such as record coffee 
hours may be held in a multipurpose lounge 
equipped with a player or a speaker from a 
master system, or they may take place in a 
music lounge specifically designed for music 
listening, recorded and live. Economy may de- 
mand that listening booths be connected with 
the reading room where group concerts sre 
held. Obviously, many of these items must be 
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considered before the building is planned, 
because such items as conduits, storage racks, 
acoustics, equipment, furniture, electrical out- 
lets, glazed doors for supervision, and cata- 
loging methods determine much of the utility 
of the music room. 


Commuters’ Areas Nonresident students at col- 
leges neor or in metropolitan centers afford 
many problems to unions, a number of which 
center around their nonparticipation in most 
of the union's programs. Their demands on the 
college naturally differ from those of the resi- 
dents. They need parking space on the campus, 
a place to eat 8 bag or light lunch, storage place 
for books, lunches, and similar equipment, a 
spot for resting or, perhaps, an occasional 
overnight stay. While the union is not neces- 
sarily the only location on the campus where 
such services may be rendered, it seems to be 
the logical place for many of them. Further- 
more, many of the day students are quite 
likely to eat in the union and to use it as their 
headquarters, and so it seems logical to plan 
to meet as many of their demands as possible 
in advance. If the union building is to be a uni- 
fying factor on the campus, it must be prepared 
to serve the offtimes large[nonresident ]seg- 
ment of the student body. 


Guest Rooms Many union buildings contain 
overnight guest facilities, the extent of which 
ranges from # single room or suite through 
large, barracks-like halls to elaborate hotels 
with full commercial service. The facilities may 
be intended primarily for university guests, 
such as convocation speakers, for visiting 
groups such as athletic teams, for parents or 
returning alumni, for the guests of students or 
tor conventions. They add to the service as- 
pects of the union building and offer little to its 
educational program aside from the training 
the larger unite afford to student employees 
and to students who are majoring in hotel 
administration. The inclusion of guest rooms 
in the union building depends upon many di- 
verse elements, such as present and future 
needs, facilities existing elsewhere, nearby 
hotels, curricular development, operating 
hours, operating costs and other union facili- 
ties, and careful study is indicated. The fact 
that the Association of College Unions lists 
hotel unite among the doubtful facilities to be 
included in union buildings should serve to re- 
inforce the need for careful study. 


Student Activities Area A student activities area 
is a space housing a number of desks and filing 
cabinets which can be used by varying student 
organizations for @ portion of the academic 
year, Thus groups which do not need an office 
or room of their own can be accommodated 
with a minimum of space allocation. The num- 
ber of groups and activities on each campus 
that might use such an area determine its size, 
and it appears wise to consider that the exis- 
tence of such an area might well increase re- 
quests for its use, thus making a somewhat 
oversized original plan advisable. 


Theater 


Need Like so many other parts of the union 
building, the theater must be custom-built to 
suit its campus, It is quite likely that a union 
building located near a modern, well-equipped 
theater can utilize these facilities for ite pro- 
gram and not need a theater of its own. On the 
other hand, the demands on such 4 theater by 
dramatic and other groups may render the the- 
ater unavailable for the variety of activities 


which the Classified Facilities Table indicates 
may be held therein, thus making desirable the 
inclusion of a theater in the union building. 
With » well-housed drama program already in 
operation, the thester requirements may be 
pared down so that nothing more than an audi- 
torium and platform suite the union's needs. 
Such e@ solution appears most questionable, 
however, since it provides little more than a 
forum for speakers, a location for motion pic- 
tures and stage for formal music concerts. 
Such activities as variety or vaudeville shows, 
fashion shows, orchestral and choral concerts, 
sing contests and dance recitals become diffi- 
cult to present without proper stage, scenery, 
dressing, shops, wing and lighting facilities. 
The use of road shows — ballet, drama, opera, 
and the like—by the union is obviated. It may 
be that such activities can be housed eise- 
where, but the demands on theaters of dramatic 
groups for practice and for rehearsal and 
staging time, of music groups for practice and 
concert time, of assemblies, meetings and con- 
ferences for auditorium time, of departments 
and organizations for space for motion pic- 
tures, lectures and demonstrations, indicate 
that 2 close study of all present demands upon 
theater facilities be studied and that future pos- 
sibilities, particularly as suggested by other 
campuses with adequate union theaters, be 
considered before plans are drawn up. The 
place of other existing theaters and assembly 
halls in the campus scheme of things, including 
policies governing their use, should be given 
grave consideration, 

A union theater would seem to suit most of 
its purposes if it houses the requirements of a 
tairly orthodox collegiate drama program and 
adds such items es an elevating forestage- 
orchestra pit; audience access to stage for 
variety shows, sing contests and the like; 
fluctuating seating capacity by means of sliding 
panels or draperies; reception or lobby lounge; 
broadcasting facilities; possible combination 
craft-scenery shops, and still and motion- 
picture equipment to achieve the flexibility 
which is an earmark of the union building. 

To function completely, the union theater 
would be composed of: 


Auditorium Projection booth 


Stage Sound system 
Forestage Screen 
Orchestra pit Stage house 
Proscenium arch Lobby 


Ticket office 

Scenery storeroom 
Control board 

Rest rooms 

Coat room 

Lounge or green room 


Dressing rooms 
Scene shop 
Costume shop 
Light booth 
Makeup room 
Rehearsal room 


Some of these facilities, such as lounge, 
coat room, rest room or rehearsal room, may 
be a part of the union building and serve a 
double purpose, so that a nearby lounge may be 
used for receptions or «# properly shaped 
mesting room double for use during live re- 
hearsals. 


Arts and Crafts Shops 


The variety of offerings which the union's 
shops can provide is large. Some of these 
offerings, such as photography, demand spe- 
cialized facilities and equipment; others, such 
ss leatherwork or jewelry making, require little 
and can be accommodated in a general shop 
ares, The tools of some crafts may be used in 
common by participants in other union activi- 
ties, so that the scene, maintenance, and wood- 
working shops may use the same power tools 


and central materials sources and the camera 
club and campus publications the same stu- 
dios. The size of the union and the university, 
the organizational scheme and expected use of 
the various shops would determine the pos- 
sibility of such a combination. Among the arts 
and crafts activities which a union might 
embrace are: 


General woodworking 
Picture framing 
Cabinet making 

Metal and jewelry work 


Painting 
Sketching 
Block printing 
Poster making 


Silk screening Ceramics 
Clay modeling Drafting 
Weaving Photography 
Rug making Leatherwork 
Drawing Graphic arts 
Fly tying Sewing 
Plastic work Knitting 


While adherents of nearly each ert or craft 
could develop a list of reasons why their favor- 
ite activity should be allocated separate space 
and equipment, much of it with special require- 
ments such as north light for sketching or hu- 
midity control for clay modeling, enough com- 
promises and combinations can be effected to 
provide 6 variety of activities within a reason- 
able area. 


Outdoor Games 


The extent to which the games srea should be 
developed is dependent in large degree on what 
is available elsewhere on the campus. The num- 
ber of games within the union's province which 
can be played outside might include badminton, 
bowling on the green, boccie, croquet, curling, 
clock golf, horseshoes, shuffleboard, table 
tennis, giant checkers, deck tennis, roque, 
quoits, and a variety of table games such as 
chess, checkers, or cards. 


Integration of Areas 


Some union facilities must be located on the 
Street level; others operate most efficiently on 
other levels. There are strong reasons for 
placing food services, information center, 
bookstore, ticket offices, ballroom, and admin- 
istrative offices on the ground floor, while 
other areas such as publication offices or stu- 
dent activity offices may be in less accessible 
locations. Guest rooms, which receive rela- 
tively little traffic and function better in qui- 
et, fit nicely into higher floors and more remote 
wings. The task of putting the various elements 
of a union building together so that each fulfills 
its own function while complementing that of 
the others is nearly certain to demand com- 
promises. Realism may dictate that such reve- 
nue-producing facilities as a bookstore or soda 
fountain take precedence in location over a 
music room or browsing library, even though 
it may be educationally desirable to expose, at 
least by propinquity, those entering the 
building to the latter rather than the former. 
Traffic to the most popular sreas of the union 
building should not be so directed that it 
causes great crowds of people to throng its 
passages and stairways to the disturbance of 
other sections and to the detriment of building 
maintenance. Some seldom-used facilities, 
such as a ballroom or hobby shop, may finally 
be placed on the top floor because there is no 
room elsewhere for them. 





Segregation by Function Whenever practical, ar- 
eos should be separated by function, as previ- 
ously described in the section on game rooms, 
where supervision, instruction, and equipment 
control for all were made possible. Such areas 


may assist others in their functions when 
properly located and so, while complete in 
themselves, they can nevertheless help and be 
helped by others. Thus, @ self-contained game 
area receives players from a nearby coffee 
shop, and the presence of such a shop induces 
gamesters to stop for refreshments when 
leaving. It is to be hoped that persons walking 
by a corridor case containing a craft display 
might be interested in utilizing the out-of-the- 
way hobby shop. 

Some principles in combining the elements 
of the union building into an entity are elemen- 
tary. The games area is noisy and should not be 
next to sleeping rooms or private dining or 
meeting rooms. Kitchens demand considerable 
delivery, removal, and storage, hence they 
should be near driveways, storerooms, and 
receiving spaces. The information center 
should be near the main entrance. The theater 
should have its own exits and entrance and is 
probably best situated in its own wing. Similar 
or related activities may suggest combinations 
such as the ballroom-banquet room or theatre- 
radio station. The browsing, music, and art 
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rooms can be worked into a unit which is ser- 
viced and supervised by one central control or 
which, at least during rest periods or emer- 
gencies, can be satisfactorily administered by 
one person. 

The kitchen should connect with the ball- 
room and with certain of the lounges and 
meeting rooms, even if only by conveyors or 
elevators, to provide adequate service for re- 
ceptions, coffee hours, intermission refresh- 
ments, and, possibly, banquets. Thus, those 
areas served by the kitchen but not on the same 
level must be vertically aligned with it if they 
are to be serviced by a dumbwaiter. 


Public Spaces So far, then, the food areas are 
best located largely on the ground level with 
the games rooms not too remote from the re- 
freshment area and with some meeting rooms 
and lounges directly above the kitchen. The 
theater crowds at intermission may use the re- 
freshment service if it is not too far distant, 
hence this wing, which offers some meeting 
space while sometimes needing additional 
reception and rehearsal room, might well ad- 
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join the foot-meeting-room section. A review 
of this portion of the building so far reveals it 
to be a busy place with many persons using it 
for eating, meeting, and theater work. Service 
facilities such as coat rooms, toilets, and public 
telephones are needed, and multipurpose 
lounges prove valuable. If the costume and 
Stage shops are to have any connections with 
the hobby shops, the latter must be included in 
this section of the building. By the same token, 
if the darkroom facilities are to be used by the 
campus publications, these offices might well 
be located here. 


Reception Center The main entrance, lobby, and 
information desk go together. In some union 
buildings the information center includes tick- 
et, cigarette, and other sales, a lost and found 
service, and, possibly, some office functions. 


Figures 1-21 ore reprinted from Planning College 
Union Facilities for Multiple-use, Association of College 
Unions—international, Madison, Wisconsin, 1966. 
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FAULT LINING 


FIRST FLOOR PLAN 


The core of union facilities at the University of Delaoware—solid lines. And the planned future extensions, showing circulation and integration of all 


units (including how food would be delivered to the future ballroom and private dining rooms)—dashed lines. 
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Smatier unions combine this center with an 
administrative office and even make it the is- 
suing and supervising center for the music and 
browsing rooms. Many unions may wish to 
place a large lounge for receptions next to the 
main entrance. Coat rooms should adjoin this 
area, and toilets should be near by. 


Administrative Spaces if the advantages of ad- 
joining offices outweigh those of decentralized 
offices, an administrative suite can be planned 
wherein equipment and personnel can be used 
with flexibility. Some office space is needed in 
the various departments but can be reduced if 
centralization is adopted. Should decentralized 
offices be used, the social director might well 
be housed in the student activities section 
where the various student government organi- 
zations, union committees, and publications 
hold forth, In this way communication among 
the various groups and with the social director 
is improved and a relatively quiet group of 
activities kept together. If decentralization of 
offices is adopted, other offices besides the 
social director's can serve double duty. The 
business office near the food or bookstore area 
can offer closer supervision and emergency as- 


About 70,000 sq. ft. net area (all 
facilities — exclusive of walls and 
circulation) 


Fig. 2 A-union embracing typical facilities usually 
required at a university for about 6,000 students: 
« Food Service 

« Social Facilities 

« Recreation Rooms 

= Small Auditorium 

« Meeting & Conference Rooms 

« Offices 

« Service Auxiliaries 


Platform 


Stage 


(About 
600 sq. ft.) 





Fig. 3. Union auditorium—Needed for union cul- 
tural program, movies, conferences. 


400 - 700 sq, ft 


Fig. 4 Separate TV lounge—A!t minimum size 
needed for special event broadcasts. 





sistance. A maintenance superintendent's of- 
fice near the maintenance shop or a reservation 
office near the information center can provide 
bonuses in the form of added service. 


Quiet Areas The quiet areas, logically enough, 
occur away from the noisier, highly trafficked 
ones. Offices; conference and meeting rooms; 
art, music, and browsing rooms; and lounges 
go well together, but they cannot entirely be 
separated from the noisier sections. Meeting 
rooms with their periodic traffic introduce 
some noise to an otherwise quiet facility, par- 
ticularly when larger rooms are in use, and it 
may be that larger meeting rooms and lounges 
fit into the noisier section, which includes the 
food services, while smaller meeting rooms 
and lounges and conference rooms are com- 
bined in a quiet section which embraces of- 
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Usable viewing area — larger than 





fices and other less noisy facilities. While 
outside noise can interfere with the music 
room, the considerable amount of sound which 
originates therein makes the music room a 
most unlikely component of a quiet area unless 
it is well soundproofed. 

By and large, the quiet sreas of the building 
present most of the demands for late or vaca- 
tion-time operation. Guest rooms and adminis- 
trative and publications offices are quite likely 
to function late at night or during the Christmas 
or summer vacations, and locating these to- 
gether with seperate access permits their use 
after the union's normal operating hours. With 
this in mind it may seem advisable to place the 
campus radio station alongside the various stu- 
dent offices. Separate use of other areas of the 
building should also be considered in laying out 
the floor plans. 


TV AREA 


For normal daily demand — partition closed 
avoiding noise distraction for loungers 


THE AREA SAVED 
"% of 39,100 gross sq ft. (25% of 
$1,173,000 total cost) 


5% of 91,600 gross sa. ft. union (18% of 
$2,750,000 total cost) 


Fig. 5 Main lounge—Used to expand TV viewing area during special 


event broadcasts, with folding partition open. 


i 


Fig. 6 Information desk—Requires full-time at- 


tendant. 


FACILITIES 
COMBINED 


CHECKROOM 


Fig. 8 Combined facilities. 


MEETING ROOM A 
(700 sq. tt.) 


A typical need atternoons and 
evenings. 


MEETING ROOM B 
(500 sq. ft.) 


Fig. 7 Private dining or meeting rooms. 
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Receptionist-typist serving also 
as desk attendant during office 
hours. 


INFORMATION DESK 
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(About 320 sq. ft.) 


(About 315 sq. ft) 


AT TH 380 coats (4-shel! racks) 
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Fig. 9 Normal main-floor facilities: (a) conference room; (b) coat checkroom. 


CAFETERIA SNACK BAR 


Otten located in different parts of union 





350 seats peak datly need — usually 400 seats peak daily need — usually 
at lunch mid-morning 
(About 4375 sq. tt) (About 4600 sq ft) 
— 
~ ee ww 
Exit Entrance from service counter area Entrance from service counter area EXIT 


Fig. 10 Union food services. 


LARGE MEDIUM-SIZE 
PARTY - BANQUET ROOM MEETING ROOM MEETING ROOM 
(Occasional tse, mainly weekends) (Constant use, Monday through Thursday) 


(About 1950 sq tt) (About 1200 sq. ft) (About 750 sq. tt.) 





Fig, 11 Space for various functions. 


Servery 
75 COUPLE 
300 COUPLE BALLROOM PARTY ROOM 
(About 4500 sq. ft.) ~ (About 1800 sq. ft.) 


Overly large for most occasions 
— , + + 
a fe 


Fig. 12 Facilities for social functions. 


Usually needed more fre 
quently than a ballroom 





Total area: 6300 sq tt 
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By removing seat rows this 
area can provide for re 
freshments and still serve 
for spectator seating (infor 
mal) and concourse func 


AREA SAVED 
(About 600 net sq. ft) 8% of 
91,600 gross sq. ft union (64% 
tions of $2,750,000 total cost) 


Fig. 13. Multi-use spectator area. 


Congestion at 
contro! desk 





BILLIARDS 
Billiard table size 
51.3" x 91.5" 
TABLE TENNIS 


Tennis table size 
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Fig. 16 Game facilities. 







PARTY 
ROOM BALLROOM 


(Usually idle until mid- 
afternoon or evening), 


(About 1800 net sq. ft.) 


Fig. 17 
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(About 500 sq. ft) 
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Fig. 15 Separate bridge-chess room 
(game-playing only). 


(About 500 sq. ft.) 


Fig. 14 Meeting room (plus storage). 


Can be 4.0" Can be §"-0" 





19-5" or 20°-0" 


Fixed wall locations freeze use of spaces to 
one type of game use and fixed number ot 
tables 


Sized for} individual games 













© FACULTY LOUNGE 
& COFFEE BREAK 


CENTER 
(Used, if at all, mid-morn 


ing just before and after 
lunch) 


I (About 1800 net sq. ft.) 
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Kitchenette 
For coffee service 


FACULTY DINING ROOM 
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(About 1200 net sq 


Fig. 19 Special dining facilities. 









GYMNASIUM 


bling, exercise 


About 5400 sq. tt 


Fig. 20 Gymnasium. 


COMPUTATION CENTERS 


Most experts in the field agree that a computa- 
tion center for a college or university should be 
an all-campus facility, administratively under 
the control either of the Graduate School or of 
an all-campus committee, rather than an ad- 
junct of an academic department such as math- 
ematics, statistics, or electrical engineering. A 
currently emerging pattern is the formation of a 
separate department of computer science with 
some teaching duties; it usually has some af- 
filiation with the department of mathematics 
and is possibly not fully responsible for the 
service activities of the computation center. 


Location of a oo Center, 
Public Access, and Parking 


in choosing a central or peripheral location for 
a computer, the rapid development of computer 
use by medical schools, business schools, and 
behaviorial science groups, as well as by physi- 
cal scientists and engineers, should be con- 
sidered. Proximity to users must be weighed 
against the almost certain ngeds for expansion 
in the near future. New means are being de- 
veloped whereby a fast central computer can 
service simultaneously a number of different 
input-output stations that may be placed strate- 
gically at several points on a campus. 

A computation center is visited daily by 
large numbers of people who come either as 
clients to have problems done on the com- 





Buildings and Facilities for the Mathematical 
Sciences, Conterence Board of the Mathe- 
matical Sciences, Washington, D.C, 1963 





je of no use at night) 


Basketball court, 2 volley 
ball courts, trampoline, tum 
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Equipment storage 
(About 400 sq. ft.) 


puter or as visitors to see the facilities. Hence 
it is important that adequate parking be pro- 
vided near the computation center to accommo- 
date both its own staff and these visitors. 

Access to the computer facilities must also 
be provided for the computing machinery and 
for the supplies that will be needed in its opera- 
tion. 

The functions of a computation center may 
be different at different institutions, and must 
be considered in planning its location and 
space requirements. 

A small center with more limited objectives 
may require a4 relatively small amount of space 
at first. However, experience has often indi- 
cated that after a small computer has intro- 
duced research workers in many areas on the 
campus to the potentialities of computer use, 
a larger center is not only desired but justified. 
Wise planning must take this into account. 

Furthermore, experience both on university 
campuses and in industrial organizations sug- 
gests that a single computer of great capability 
is preterable to a collection of several much 
slower machines, since both the machine cost 
and programing cost per unit of computing 
are cheaper on the single large machine than 
on several minor machines. It is assumed that 
the large machine is satisfactory to all parties 
concerned, is capable of handling the com- 
bined workioad, and is not idle much of the 
time. The tenfold increase in cost required for 
8 fast machine may possibly provide a hundred- 
fold increase in capability, thereby reducing 
the cost per unit of computing by a factor of 
ten. This is a real saving if the fast machine 
is used to capacity, but not if it is used only 
10 percent of the time. 


(Needed principally af 
termoon and evening) 


(About 1200 net sq. ft) 
es 
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Banquet Servery 
(About 700 sq. ft) 


Platform stage Storage 
(About 600 sq. tt) | (About 500 
sq. ft.) 











UNION BALLROOM 


Planned for multiuse. dances, ban 
ets, talent shows, movies, lectures 


About 4000 net sq. tt 


Fig. 21. Union ballroom. 


Perhaps even more serious than the direct 
dollar cost is the fragmentation of knowledge 
that takes place when each small computer 
has its own staff, communicating poorly, if 
atall, with similar groups on the same campus, 
Despite this, groups frustrated by inconvenient 
or inadequate access press strongly and some- 
times successfully for their own installation. 
A separate problem here is the need for ana- 
logue or digital equipment tied directly (i.e. 
“on line”) to a real time experiment, such as 
® reactor, jet engine test stand, or a human 
being under some form of medical obser- 
vation or treatment. Techniques for inter- 
rupting large-scale problems for brief uses of 
the computer are under very active develop- 
ment, but it is difficult at this time to predict 
whether additional machines of about the 
present size will be installed or whether even 
larger machines will be shared by many users, 
perhaps with the aid of off-site input and out- 
put devices. 


Public Viewing and Briefing 


The main computer room itself is an important 
showplace. Good public relations require that 
it be located where visitors can easily see it 
from a corridor or viewing room through a 
glass wall. Otherwise, there will be crowding 
that interferes with the work. A classroom, 
briefing room, or auditorium, equipped with 
adequate chalkboard in front, should be placed 
near the viewing area. This room can be used 
both for briefing groups who may come to see 
the computer and for regular instruction in 
computer science, either in short courses, 
institutes, or regular university courses. 
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Computer Space 


The main computer room is the heart of a com- 
puting center. It must be accessible to the com 
puter staff who operate the machines and to 
the maintenance engineers who repair the 
machines and keep them in cunning order, as 
well as being strategically located for public 
viewing (Figs. 1 and 2), It must also be ac- 
cessible to appropriate storage spaces and to 
the power supply. Efficient operation requires 
that the individual machine units in the main 
computing room be so placed that they are 
easily accessible for quick repair in emergency, 
as well as being conveniently located for the 
operators and the public. Hf the distance from 
the back of the computer units to the walls 
were made 18 in. greater than the distence 
needed to open the cabinet doors and carry 
out repairs, this wall space could be used for 
storage that would be accessible except during 
maintenance. (However, fire regulations de- 
mand that only the absolute minimum of rec- 
ords required for efficient operation shall be 
kept in the computer room itself.) An upper 
limit to the distances between computer units 
may be set in some installations by the avail- 
able lengths of information cable. 

The machines in the main computer room 
need proper support, cable connections, and 
air conditioning. In the main machine rooms 
for most of the larger computers, the under- 
lying fixed floor is built about 18 in. lower 
than the floors in adjacent preparation rooms 
or corridors, and it is covered by a strong 
elevated floor beneath which cable connections 
can be installed without obstructing the pas- 
sageways (Fig, 3), The panels may be covered 
with carpeting or other types of flooring 
materials, but it is important that the floor be 
kept tree from dust, lint, and static electricity. 

In buildings without a recessed subfloor, 
such as those remodeled for computer use, 
ramps should be used to connect the elevated 


SERVICE PASSAGE 


r 


1] 
| 
| dPROGRAM | CONFERENCE omey al 
LIBRARY fi 


| 
| 


wn 
; | 
= READY ROOM 





OoO—A EQUIPMENT — MAIN COMPUTATION ROOM BRIEFING 
| . ROOM ROOM 
STAFF lk — 
LOUNGE TAPE SIOQBAGE 
owl coe 
MEN OFFICES ma CUBICLES ai ei OFFICES 


Fig. 1 


ENGINEER 
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AUXILIARY ‘ 






floor with floor areas at a different level in 
order to permit carts with tape or punch cards, 
or other equipment, to be rolled in 

Auxiliary card-punch machines, tape prepara- 
tion units, and printers may be included within 
the vapor seal enclosing the main computer 
units, but they should probably be separated 
from the main room by glass panels to reduce 
the noise level and dirt. Acoustic treatment 
of the ceilings is important for noise reduction, 
Adequate and well-diffused lighting should 
also be installed in the ceilings of the com- 
puter areas. 

Some information storage media, such as 
punched Hollerith cards, punched tape, or 
magnetic tape, are needed for current use and 
should be readily accessible; a fireproof stor- 
age closet for such items should be adjacent 
to the computer room. Magnetic tapes are com- 
mogly stored in flat, cylindrical cans, placed 
on racks so that their circular bases are in a 
vertical plane. Metal file cabinets with drawers 
designed for standard punched cards are also 
commercially available. 


Maintenance and Mechanical Areas, 
Power, and Air Conditioning 


Adequate space should be provided near the 
main equipment room for the use of mainte- 
nance engineers, whether they be local person- 
nel or representatives of the equipment manu- 
facturer on contract to repair the machines. 
Undue economy in the space available to main- 
tenance engineers may be no economy at all in 
the long run, since time wasted in repairing a 
fast computer may be worth several dollars a 
minute. 

Spaces for auxiliary mechanical equipment 
for the computer, including the power supply 
and air conditioning, must be provided close 
to the main computer room, There are some ad- 
vantages in having this area adjacent to the 
working areas for maintenance personnel. 












MECHANICAL EQUIPMENT 


Pian of computation center, University of Texas. 


SERVICE PASSAGE 


Preparation Areas 


For programming there should be « preparation 
room, or “ready room,” near the auxiliary ma- 
chine room, where programmers may put their 
programs on tape or cards that the computer 
can read, and where they may check their pro- 
grams for errors. A ready room should be 
equipped with work tables and desk calculators 
in addition to the auxiliary punch units that 
may be needed for preparing programs to be 
read by the computer. 

For efficient operation, many people who do 
not have permanent offices in the computer 
area need temporary work space there. 

A reception desk or counter may be provided 
in or near the ready room to accept and check 
in programs to be run on the machine, record 
completed work, and return it to an appro- 
priste cubbyhole in 6 large rack, where it may 
be picked up by the person who submitted it 


Offices, Conference Rooms, Library, 
and Lounge 


Spaces required by the computer personnel, 
in addition to the preparation areas just 
described, include offices, conference rooms, 
library, and lounge or refreshment corner. 
Conference rooms are needed in which several 
persons, including the proposer of the prob- 
lem, may get together to discuss possible 
methods of attack for its solution. Private 
offices are needed where people working on 
problems can concentrate without interrup- 
tion on the complicated series of steps neces- 
sary to program a problem. 

A reference library should be readily avail- 
able to computer personnel. This library should 
include not only a collection or “library” of sub- 
routines and other programs that may be stored 
on tape or punched cards but also at least a 
minimal collection of technical books and 
journals relating to computing and numerical 
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Fig. 2 Plan of computation center, Stanford University. 


analysis. A larger departmental collection in 
@ separate room, including duplicates of some 
pertinent mathematics books, may be justified 
if the computing center cannot share a library 
with mathematics or statistics and is not near 
the main library. 

Offices for computer personnel should in- 
clude the same essentials as for mathematics 
professors, namely, a desk, chairs, book- 
shelving, telephone, and adequate chalkboard 
on at least one wall. However, the computer 
specialist may have more need than the pure 
mathematician for electrical equipment such 
as desk calculator or a tape punch, These re- 
quire electrical outlets and either a table or 
writing shelf on which to work. 

Regular staff members of a computer center 
should not only have individual offices where 
they can work without distraction but also a 
staff lounge where they can get together to 
exchange ideas and charge their mental bat- 
teries. At the University of Texas Computation 
Center (Fig. 1), ten offices of 180 square 
ft each and six cubicles of 100 sq ft each are 
provided for the use of staff and graduate 
students, and there is a small lounge in which 


coffee can be served. Since a computer may be 
in operation 24 hours a day and programming 
activities require long periods of meticulous 
work, a kitchenette or at least a hot plate may 
be needed to restore the energy and efficiency 
of the staff, 


Reception, Administration, 
Duplicating, and Storage 
The administrative space for the computing 
center may closely resemble the administrative 
space for » mathematics department. Not to be 
forgotten are offices for the director and his 
assistant, office space for reception and for 
secretaries and typists, and a workroom 
equipped with duplicating machines and plenty 
of shelving space for all the reports and notes 
that must be reproduced. Of course, adequate 
space with controlled temperature and humid- 
ity must be provided for the storage of punched 
cards. Clearly, such general facilities as toilets 
must not be overlooked, 

A computer installation uses large quantities 
of materials, such as punch cards, paper tapes, 
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ditto paper, and paper for a high-speed printer. 
Suitable provision must be made for receiving 
and storing these supplies. Printing by machine 
at slower speeds directly on multilith masters 
permits the reproduction of computer-pro- 
duced information without the errors arising 
from human intervention, Supplies for such 
work will require storage. 


Fire Protection and Emergencies 


To prevent damage to the computer by fire or 
water hazards arising outside the computer 
room itself, the equipment should be housed 
in a fire-resistive building and should be pro- 
tected by fire doors from the rest of the 
building; the flooring should be of noncom- 
bustible construction, and the roof or floor 
above the computer room should be a water- 
tight slab to which the walls are sealed. 
Waterprooted walls and proper drainage may 
be needed to prevent water damage in a base- 
ment installation, Local fire protection for cer- 
tain key computer units may be provided by 
approved automatic carbon dioxide fire 
extinguishers rather than by water sprinklers. 
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Fig. 3. Elevated floor for a computation center. 


Cards, disks, and drums should be kept in 
waterproof, noncombustible metal cabinets 
with controlled temperature and humidity if 
required. Those not in current use should be 
Stored in 8 separate room close to the com- 
puter room. Magnetic tape itself is highly flam- 
mable. Duplicate copies of programs and rec- 
ords might be stored in a remote place as 
insurance against their total loss by a fire in 
the computer center. Adequate controls should 
prevent the ducts of the computer air-condi- 
tioning system from circulating smoke and fire 
in case of emergency; it is best to have the 
computer air ducts independent of the other air 
ducts in the building. All office furniture in the 
computer room should be metal. 

Hazards other than fire and water that may 
need to be considered in planning and main- 
taining @ computer installation are those from 
radiation, magnetic fields, static electricity, 
dust, insects, or rodents. To protect stored 
rolls of magnetic tape from toss of information 
due to local magnetic disturbances, it is best 
to place their containers on edge in a mag- 
netically protected storage place. To minimize 
the effects of dust and static electricity, car- 
pets and drapes should be made of materials 
free from lint and static; the use of dustcloths 
or dry mops for cleaning should be avoided. 

If the incoming power supply for the com- 
puter is subject to occasional interruptions, 
a secondary source of power may be needed 
to provide continuity of operations. Failure 
of the air-conditioning system may also cause 
the computer to shut down within a short time, 
80 there should be a warning alarm that will 
immediately call attention to such a failure. 


COMMUNICATIONS CENTERS 


A new building type resulting from new 
thinking and practice is the communications 
center, The emphasis of this type of facility is 
on large-group instruction and on the media to 
Support it. For this reason, it is becoming a 
college building, centrally located on the 
campus to accommodate many hundreds of 
students in large groups throughout the day. 
it may also be part of an educational park with 
its facilities available to all school groups in 
the area, (See Fig. 1.) 

The philosophy behind the communications 
center is a simple one. If the institution feels 
that large-group instruction fits its needs for 
economical but effective instruction (as many 
colleges do believe), it makes sense to put 
these expensive “supporting” functions to- 
gether. The communications center can 
economically provide: 

* Shared projection areas, allowing expen- 
sive equipment to be kept together in one room. 
This not only ensures better care of the equip- 
ment, but through consolidation, utilization 
rates can go up. 

* Special and expensive lighting and me- 
chanical systems. It is cheaper and less cum- 
bersome, for instance, to air-condition one 
whole building rather than little pieces of many 
buildings. 


Educational Facilities with New Media, De- 
partment of Audiovisual Instruction, National 
Education Association in collaboration with 
the Center for Architectural Research, Rens- 
selaer Polytechnic Institute 





* Special and expensive electrical installa- 
tions. 

* Accommodation for weird room shapes; 
placing one pie-shaped lecture room in many 
separate buildings creates waste space and 
odd configurations. Putting many such rooms 
together in one building allows the good de- 
signer to cut down if not eliminate these 
wasted spaces. (See Fig. 2.) 

* Centralization of production facilities. 
Since many of the items produced will be used 
in the large-group lectures, it makes sense to 
consolidate all production and “support” 
activities in the building (Fig. 2). 

* A central “focal” point for faculty training 
in effectively using presentation and other 
instructional media. 

The communications center does not be- 
come the property of any one discipline or 
department on campus; its use will be en- 
couraged for all departments needing it. It will 
occupy a focal point on the campus, probably 
at the crossroads of major circulation paths. 

The types of facilities the communications 
center may include cover those in many areas. 
(See Fig. 3.) 


* Lobby and Circulation 
Include display, exhibition, 
kitchen sreas 
Generous to accommodate many large 
groups in the building 
* Instructional Spaces 
Lecture halls (capacity determined by 
local programming) 
Storage and preparation areas 
Seminar and small-group rooms 


reception, 


Fig. 1 





Fig. 2 Communicetions lecture hall center, State University of New York, Oswego, N.Y. Skidmore Owings 
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Film and TV Production 

TV and film studios 

Central engineering and control 
Dressing and ante areas 
Equipment storage and work rooms 
Prop storage and work rooms 
Staff and faculty offices 

Film processing and editing 
Preview and conference rooms 
Graphics and Aids Production 

Art and finishing studios 

Photo and finishing studios 

Staff and preview areas 
Instructional Materials Distribution 
Storage of materials and equipment 
Check-out area 

Office, records, and work area 
Administration and Research 
Office and conference 

Library 

Records storage 

General Services 

Workshop oreas 

Shipping and receiving 

Building maintenance 
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Fig. 3 Communications lecture hall center, State University of New York, Oneonta, N.Y. Toole & 


Angerame, Architects, 


REGIONAL EDUCATION CENTER (SUPPLEMEN- 
TARY) 


This concept is not new. There are already 
many attempts to provide regional programs, 
resources, and services; some are little more 
than country film libraries while others (like 
Toronto's Education Centre) provide a whole 
variety of services, classes, materials, and 
publications. Title II] money will begin to fill in 
the gaps in our fragmented efforts so far, and 
the future points toward more “comprehen- 
sive” supplementary centers. 

Despite the constant use of the term “center,” 
these regional activities may not be accom- 
plished in a central facility at all, The best pos- 
sibilities for coordination and cross-fertiliza- 
tion exist in the central facility, but economics 
may preclude this. Many of the programs and 


Educational Faciities with New Media 
Department of Audiovisual Instruction, Na- 
tional Education Association in collaboration 
with the Center for Architectural Research, 
Rensselaer Polytechnic Institute 


services can be accomplished in outlying or 
adjacent buildings; most “centers” will proba- 
bly be a combination of a central building with 
many of these scattered adjunct buildings 
housing various parts of the effort. 

The types of spaces that might be included in 
the supplementary center are many, in- 
cluding 

* Regional Administration 

Administrative office and conference areas 
Clerical staft areas 
Regional research and conference areas 
Central records and storage areas 
Data processing center 
* Program Coordination 
Administrative and staff areas 
Facilities for the programs themselves 
* Resource Services 
Regional office and conference 
Professional resource library 
Search and bibliographic work area 
Central examination area for books, re- 
sources, and equipment 
Central ordering and processing 
Central collection of materials for area 
borrowing 


Necessary work areas 
Shipping and receiving 
* Production Services 
Regional office and conference 
Research, testing, and evaluation 
Equipment mock-up and repair 
Radio origination studios and support 
TV origination and support 
Film origination and support 
Photographic and film processing 
Graphics center 
Writing and editing publications areas 
Publications mock-up areas 
Central reproduction facility 
Shipping and receiving 
* Curriculum Services 
Regional office and conference 
Curriculum development and project 
center 
Resource rooms for the various disciplines 
Spaces for adjunct and consulting staffs 
Student testing area 
Pupil personnel services staff area 
In-service training areas 
Demonstration classrooms 
Exhibit areas 
* Administrative Services 
Legal advisory office 
Financial planning, audit, and control 
office 
Transportation, maintenance, etc, offices 
Central personnel interviewing and records 
center 

* Supporting Services 

Lobby and central exhibition spaces 
Large-group area 

Conference and assembly areas 
Cafeteria and kitchen 

Central receiving and storage 
Central workshop 

Maintenance, toilet, services, etc. 

Many of these facility types have already 
been discussed elsewhere. The design of the 
regional center will necessarily become a pro- 
cess of “putting them together” with the neces- 
sary offices, conference areas, circulation, and 
other “support” areas. 

Figures 1 and 2 show the kinds of space 
relationships that might exist in a regional 
center undertaking a broad range of programs 
and services. 


Regional Education Laboratories 


While the regional supplementary center can 
perform services and conduct localized re- 
search for its members, there is still a need for 
educational research on the larger scale. This 
larger-scale research has been growing steadily 
in this post-Sputnik era, but much remains to 
be done. Moreover, overall coordination of 
projects and widespread reporting of findings 
are needed if the research is to become an ef- 
fective part of contemporary education. 

These concerns stand behind the creation of 
the regional education laboratory, The labora- 
tory steps in to undertake the research and 
fill the gaps always present between projects 
and dissemination of results. 

So far, attempts at these regional research 
and development centers have been sporadic; 
some highly successful ones have been set up 
in large universities to attack specific educa- 
tional problems, but the educational laboratory 
concept has yet to be adopted on any scale. 
Title 1V of the Elementary and Secondary Edu- 
cation Act of 1965 calls for aid to support and 
maintain these kinds of centers, though, and 
growth in this direction is bound to result. 

While these laboratories will take on differ- 
ent tasks, they will have some similar goals in 
mind, such as the following: 
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* To carry on a concentrated and coordinat- 
ed program of educational research activities. 
These activities will most likely be accom- 
plished by eminently qualified persons and 
will have widespread rather than limited appli- 
cation and use. 

* To develop new curriculum units, with 
special attention to ways of supporting them. 
This will make media research, testing, and 
evaluation an important part of the laboratory's 
program. 

+ To test, evaluate, and disseminate innova- 
tions on # broad scale. 

* To provide direction and to encourage in- 
novation in other quarters. 

* To supplement and coordinate research 
throughout the region. 

* To provide a training ground for ,educa- 
tional research personnel. 

In order to achieve these goals, the various 
regional education laboratories will have a 
number of common characteristics, 

* Projects may be undertaken “in-house” or 
in collaboration with other educational and 
community groups. 

* Staffing will include at least a corps of 
administrators to coordinate activities, a pro- 
fessional evaluation staff, and a professional 
dissemination unit. Actual project research 
may be carried on by other staff members, in- 
terim staff, consultants, or a combination of 
these. 

* The laboratory will remain flexible. It will 
adapt to the situation as necessary, changing 
its own character as it undertakes different 
kinds of projects in different fields. 

The regions covered by these laboratories 
will be necessarily large; some now envision 
perhaps a dozen large centers around the coun- 
try. Smaller, more specialized units in colleges 
and universities may supplement the labora- 
tories or extend their work into specific areas. 

Implications for facilities, then, are not con- 
crete. Most laboratories will require @ variety 
of spaces, some of which may be “eked out” of 
local college buildings or those of other co- 
operating groups. While many of the labora- 
tory's activities may be scattered around the 
region it serves, it is reasonable to believe that 
there will be at least a central administrative 
facility and staff. Kinds of facilities may in- 
clude 
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Small project offices closely tied to cen- 
tral media and information complexes 
* Central Information Complex 


Warehouse of resources, reports, data 
files, etc. 

May include information retrieval and 
storage 


Entire complex readily accessible to all 
in the center and wired to adjunct units 
of the laboratory 

* Central Media Complex 

Production and origination facilities as 
required 

Work areas for testing and mocking-up 
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Accessible to all functions in the labora- 
tory 

Can be used for media research and sup- 
port for other research 
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Data processing center serving all units 
of the laboratory 
* Demonstration and Mock-up 
Area for mocking-up different facility 
types 
Large open space that can be arranged in 
many ways 
Central location for access by staff, stu- 
dents, visitors 
Provision for visitors and viewing 
* Dissemination Area 
Office area for professional dissemination 
staff 
Publications editing and mock-up areas 
Printing and finishing areas 
Shipping and receiving 
* Service and Workshop 
Large workshop to serve for all “carpen- 
try" activities in the laboratory 
Conventional building service spaces 


RESOURCE FACILITIES (LIBRARY) 


No other educational facility is receiving more 
attention today than the library and its des- 
cendant, the resources center, There are many 
concepts and philosophies for the new form of 
the library, and as is appropriate in a time of 
change and innovation, the form of the library 
is certainly not set. One fact is certain; the li- 
brary (it will be called the resources center 
from here on) is more than a repository for 
books and printed materials available for 
checkout or for use by students at long, drab 
tables with stiff chairs. The functional charac- 
teristics of the library are still present—the 
acquiring, cataloging, indexing, storing, re- 
trieving, use, and restoring of information, but 
the information has taken on many new forms. 
it is in the form of books, periodicals, and 
standard references, but also films and slides. 
audio tapes and programs, videotapes and kin- 
escopes, film strips and miniaturized equip- 
ment. The problem is how to handle these 
various types of resources logistically and still 
have them readily available for student use as 
required by the educational philosophy of the 
institution, (See Figs. 1 and 2.) 

itis certainly the educational philosophy and 
the way it is translated by faculty and staff 
that dictate how a resources center is used. It 
may be simply a more complex library —a place 
where students come and check out materiais 
as required to complete assignments. It may 
also be the whole focus of the educational pro- 
gram for the institution—ae place where a stu- 
dent comes and learns independently, and a 
place from which information is delivered to 
students throughout the entire school plant 
working in a number of different learning situa- 
tions. More and more, the resources center is 
becoming the focal point, philosophically and 
physically, for many new school plants. What- 
ever the philosophy, it must be spelled out in 
terms of educational objectives before any archi- 
tectural planning can begin. 

A resources center may function as part of 
the system of education within a school plant in 
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resources center, either discipline-oriented or 
general in content. In such an institution, the 
resources center will contain independent 
study facilities and seminar and project rooms, 















Instructional 
spaces, mock-up 
and demonstration 


Seminar 
Medio center 


Information center 
Administrative 


and project 


Dissemination orea 


Workshop 


Evaluation center 
Data processing 


service 


SPACE RELATIONSHIPS 


Little school, 


Set and 
property 
storage 


Service 


To electronic 


a number of different ways. Figure 3 indicates as well as the resources themselves. These storage 
a “little school” or “school-within-a-school” resources centers may be interconnected for 
concept in which each subdivision contains a call-up of material from any one of them, and in od 
turn, all the resources centers may be con- 
nected with a large, regional electronic storage Resources 
centers 


Eduvational Facilities with New Media, De- 
artment of Audiovisual Instruction, National 
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Polytechnic Institute 


and retrievai facility. 

Figure 4a indicates a single resources cen- 
ter as the focus of the school and serving the 
entire school. Not only would students come to 
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the resources center to use the resources, but 
audio and video materials would be distributed 
from the center to carreis and independent 
study facilities, classrooms, seminar rooms, 
and other kinds of spaces throughout the 
school plant. In this case, a student does not 
have to come physically to the resources center 
to partake of its resources, 

Figure 46 might illustrate a large educa- 
tional complex — a college or university, an edu- 
cational park, or e large, centralized school 
plant. A large central resources center serves 
the entire complex and, in turn, @ number of 
subcenters located within specialized academic 
units. Here resources will be distributed in a 
number of ways and the student will have the 
choice of either using his local subcenter or 
going to the larger centralized facility. In turn, 
the central unit could draw from large regional 
or national information centers. 

In Fig. 4c a central, electronically based 
Storage and retrieval facility serves a number 
of schools within a district, and each school 
contains a small resource subcenter. It should 
be noted that in this type of system all materials 
must be distributed electronically or physically 
from the central facility to the schools for stu- 
dent use, 

In programming and planning resource facili- 
ties, the following points may prove of assis- 
tance: 

1. The resources center in school buildings 
should be considered as a learning facility as 
well as a place to store and use materials. This 
means that the spaces must be readily acces- 
sible, inviting in character and environment, 
well equipped, humanely administered, and an 
integral part of the school plant. 

2. Independent study and learning facilities 
within or associated with resources centers are 
more than “electronic carrels."” A comfortable 
lounge chair, some carpeted flooring, a seat at 
a table, tables with low dividers, small separate 
rooms, and writing cubicles are all independent 
study facilities and should be represented 
along with the electronic carrel. There should 
not be a choice of only “wet" or “dry” carrets, 
but a mixture of these and other accommoda- 
tions for individual students learning with re- 
sources. 

3. Aconcern with space utilization has led to 
some solutions for independent study facilities 
in resources centers that consist of monoto- 
nous row upon monotonous row of carrels. 
Such planning seems to completely deny a ba- 
sic philosophy of the resources center —indi- 
vidualization. 

4. In bringing @ resources center to physical 
reality, it may follow a variety of solutions — 
centralized in a single large space, decentral- 
ized in small units which are dispersed about, 
or a combination of both. Whatever the plan- 
ning scheme, the resources center will include 
a number of common components. These 
would include administrative and work areas, 
media storage, book and periodical storage, 
soft reading ares, independent study area, 
simple production and reproduction facilities, 
and conference, project, and seminar facilities. 

5. In planning a resources center, considera- 
tion should be given to the rapid advances that 
have been made in computer-based library op- 
erations — processing acquisitions, printing out 
bibliographies and special lists, handling 
checkouts and due and reserve notices, and 
requisitioning materials. Certainly this type of 
system should be studied with the idea of ini- 
tially incorporating compatible components 
allowing expansion of the basic system serving 
several centers and subcenters. 

6. Electronically based information storage 
and retrieval systems will certainly be a 
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planning factor in designing resources centers. 
Some carrels will be “wired into” such systems 
for instant access to information, and in some 
cases, the resources centers may be part of the 
“input” into a retrieval system. The hardware 
and economies of such systems have not been 
clearly defined, and they are not universally 
available, However, planning must anticipate 
their eventual role. 


Resource Facility Study —1 


This resources center combines many different 
types of facilities into a single center. As such, 
it would form the resources focus for a high 
school, middle school, and, with modifications, 
an elementary school. In addition, it has many 
of the characteristics appropriate for a re- 
source subcenter found at many points in a 
large educational complex. 

The central area consists of storage facilities 
for books, media, independent audiovisual 
equipment, and a variety of facilities for inde- 
pendent study and learning—soft reading ar- 
eas, electronic carrels, reading and writing 
carrels, reading tables and chairs, etc. Sur- 
rounding this center are a number of significant 
supplementary facilities. Small viewing rooms 
provide for independent and team work using 
projected media. Typing or audio rooms pro- 
vide soundproof cubicles for individual use. 
Seminar rooms, project areas, and conference 
facilities all provide for the use of various kinds 
of resources by small groups working together. 
Naturally, storage, workrooms, and office 
facilities must be provided, as well as reference 
files, indexes and a control center. Finally, the 
teachers’ planning, preview, and simple pro- 
duction facility is provided as part of this par- 
ticular resources center. (See Fig. 5.) 

This center would be located at the heart of a 
school plant with other educational facilities 
surrounding it, all easily accessible. 


Resource Facility Study —2 


This resources center would be appropriate 
as a subcenter in “schools-within-schools.” 
It can be either a general resources subcenter 
or discipline-oriented, and provides for long- 
term, independent student utilization, Carreis 
for audio and video use, and reading and 
writing, are provided, as are a soft reading 
area, tables and chairs, and enclosed and semi- 
enclosed rooms used for typing and recording. 
The adjunct facilities include small group 
viewing rooms, project rooms, conference 
rooms, a small teacher production facility, 
and office work and storage space for the 
administrators of the center. (See Fig. 6.) 

As o resources subcenter, this facility would 
be surrounded by other types of learning 
spaces, and the line of demarcation between 
the resources and other educational facilities 
would be indistinguishable, In fact, if properly 
dsigned, students would move between these 
spaces freely without feeling that they were 
moving from one educational world to another. 


Resource Facility Study —3 


This resources center introduces the basic 
philosophic concept that teachers themselves 
are significant resources and coordinators in 
the use of resources. Therefore, they should 
be part of the resources center, and this study 
includes a teacher planning and conference 
suite composed of teachers’ work cubicles 
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serrounding a common conference and work area. 
Here students moy come on appointment, or on 
oe “drop-in” basis, and consult with their instruc- 
tors as readily as they could consult with the 
other resources contained in the center. This type 
of facility would be most appropriate for a non- 
graded or continuous-progress type of educa- 
tional philosophy. It might serve either as a re- 
source subcenter in a “'school-within-a-school” 
concept or as the basic resources center in a 
school which is moving toward continuous prog- 
ress, but which is initially designed for a signifi- 
cant program in team planning and teaching. (See 
Fig. 7.) 

The remainder of the resources center in- 
cludes accessibility to a variety of resources 
which may be used individually and in small 


groups. 


LARGE-GROUP FACILITIES 


it seems that the effectiveness of media in 
education has been tested most extensively 
in lerge-group learning situations. Certainly 
in the last ten years many public schools and a 
large number of colleges and universities have 
adopted large-group instruction using media 
for an increasingly large proportion of the 
instructional load. in fact, it is through the 
utilization of learning media that large-group 
instruction may become truly effective—by 
bringing to this type of learning system means 
for magnifying and displaying information, 
presenting information from a remote location, 
introducing information that otherwise would 
be impossible to present, and introducing 
information in a more demonstratively effec- 
tive way. 

There is 6 current reexamination of large- 
group instruction following on the heels of a 
general concern for more independent and 
individualized learning experiences. Even 
though there are proponents of each to the 
exclusion of the other, the logical solution 
for most institutions will be the incorporation 
of both types of learning experience —and 
indeed # variety of learning experiences in 
between—and in turn the necessary facilities 
for their effective use. This “mix” of learning 
experiences is the basis for many organiza- 
tional patterns, and is at the heart of the sys- 
tems approach to designing learning. 

For these reasons an examination of the plan- 
ning of large-group facilities with media is 
essential, particularly because the design 
criteria and planning considerations in large- 
group facilities with media sre probably the 
most critical of any type of space that might 
be provided. The following points summarize 
these design and planning criteria: 

1. An optimum viewing srea, as defined by 
the various display surfaces which are con- 
sidered critical for student viewing, will deter- 
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mine the most effective room shape. This 
optimum area is not a fixed function of the 
combination of screens and/or monitors but 
will vary with the type of material presented, 
the duration of the presentation, the quality 
of the equipment, the type of screen, and other 
factors of environment, (See details of projec- 
tion systems and viewing areas.) 

2. Stepped or sloped floors will always be 
required in order to provide optimum viewing 
conditions. Both horizontal and vertical sight 
lines in these rooms are major design factors. 
Also, raised seating introduces more intimacy 
in these rooms and may allow the interaction 
desired for case presentations and discussions. 

3. Once the viewing eres has been estab- 
lished, the actual capacity of the large-group 
space becomes a function of the seating type 
and srrangement. Seating types run the gamut 
from loose seats to fixed seats and built-in 
counters. Whenever possible, sisies and circu- 
lation spaces should be kept out of the viewing 
ares to assure the maximum number of seats 
located within optimum viewing conditions. 

4. As long as the display of information 
and the use of media are a significant function 
in the large-group room, windows and natural 
light are @ liability rather than on asset. Al- 
though means may be found for controlling 
natural light, the size of required images in the 
room mitigetes against natural light with its 
inherent problems of control and “washed out 
images” caused by ambient light. 

5. Complete climatic conditioning is neces- 
sary for this type of space by virtue of the 
number of students involved, the lack of natural 
windows and ventilation, and the concentration 
required by this type of learning experience. 
Such conditioning will include cooling, air 
change, filtration, and humidity control. 

6. Proper acoustical design, from the out- 
set, is necessary for the successful functioning 
of this type of room. Not only should sound 
originating within the room be easily heard 
by all students but the space should be thor- 
oughly acoustically isolated from interfering 
sounds from the outside. 

7. Likewise, the planning of lighting is an 
important consideration. Generally, three levels 
of iMumination will be necessary for the display 
methods used in these spaces; control of 
ambient light on projection screens is likewise 
essential. 

8. Because lighting, acoustics, and climatic 
conditioning are such critical design features 
in the large-group room, their integration and 
design must be considered from the outset. 
Too often this kind of space suffers badly 
because these design features are neglected 
until too late in the planning process. 

9. Educationally, the key to the proper 
functioning of this type of space is the integra- 
tion of the systems for displaying information 
and other media uses. The studies which fol- 
low illustrate the fact that the display surfaces 
are an integral part of the room, and that equip- 
ment should be located for proper functioning 
and not to interfere in any way with the process 
of learning. This consideration includes the 
location and planning of the teacher's lectern 
or control center and suggests that lighting 
and equipment be tied in and controlled from 
this lectern. 

10. Finally, the success of these rooms will 
depend on the inclusion and relationship of 
adjunct storage, projection, and preparation 
ereas. This is particulerly true when rooms 
are to be used for science courses requiring 
equipment and demonstrations. In addition, 


these adjunct spaces may include project 
areas, conference rooms, and other smailer- 
group activities used to complement large- 
group presentation. 

Large-group instruction can include learning 
functions other than the simple presentation of 
information. Manipulative and laboratory types 
of experiences have been employed for many 
years, and this study suggests a combination of 
laboratory and lecture-demonstration functions 
within the same facility. The resulting “lecture 
laboratory” permits the experimental and infor- 
mation presentation functions to be carried on 
simultaneously and without changing rooms. 
The advantages of being able to demonstrate 
and present information to a group of students 
seated at laboratory stations is one that may 
help overcome the problems of amalgamating 
media and instruction in science areas. 

The lecture laboratory is « suite of facilities 
including a large area containing over & hun- 
dred student laboratory-desk stations, two 
smaller demonstration and special equipment 
areas, 4 rear projection area, a special projects 
room, and storage and preparation space 
serving all parts of the facility. The student 
area is arranged on three platforms with @ ramp 
at one side for wheeling in special equipment, 
reagents, and other materials for student use. 
Each laboratory station consists of a stand-up, 
sit-down work area with complete utilities 
serving every two students. The smailer 
demonstration areas in the front of the room 
permit small groups of students to work more 
intimately as 8 team or with an instructor, 
and aiso provides space for special equipment 
used by students during the Isboratory exer- 
cises; these can be shielded from the larger 
sree by movable partitions. (See Fig. 1.) 

The projection area allows two 10-ft images 
to be projected simultaneously, and further in- 
formation display can be provided through two 
overhead projectors. The front of the room also 
provides area for demonstrations which are 
prepared and supplied from the adjacent work 
and storage room. These types of demonstra- 
tions will probably be magnified by closed- 
circuit TV and projected on the rear projection 
screen. 


Production-Support Facilities 

To reiterate # basic point, the effective and 
efficient utilization of learning media in educa- 
tion requires three broad types of space— 
learning spaces, resource facilities, and pro- 
duction-instructional support facilities. In 
addition to classrooms, lecture rooms, labora- 
tories, and seminar rooms designed and 
equipped with appropriate media, it is necessary 
that film, slide, and tape materials and other 
media resources be made accessible to stu- 
dents ond staff for individual use. Also, facili- 
ties must be provided in which learning media 
may be produced and which house the stoft 
and functions that support the teaching faculty 
in their work. 

The following points are offered as guidance 
in the design and planning of productional- 
instructional support facilities: 

1. Production and support functions and in 
turn their facilities vary in complexity and size 
with their location and level within the educa- 
tional system. Within an academic department 
or “little school,” simple facilities should be 
available for teachers and students to produce 
transparencies, photocopies, slides, multiple 
copies, graphs, and charts. Usually, this local, 
simple production area will be located within 
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At the other end of the spectrum may be a 
very large and complex production facility as 
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all the institutions located in an educational 
park. 

The important objective is to provide several 
echelons of production and support ranging 
from the very large and complex covering a 
region to the very simple and local serving a 
few teachers. Also, to adequately support the 
uses of media, all of these echelons of pro- 
duction and support should eventually be 
represented so that the instructional staff 
has many levels to draw upon, depending on 


the complexity and needs of the particular 
learning situation. 

2. Production support centers may be com- 
posed of a variety of components, each of 
which is related according to the echelon of 
production and the types of services to be 
offered. Some of these components are: 


Graphic arts production 

Photographic production 

Motion picture production 

Audio recording 

Animation 

Television origination 

Television control, distribution, and re- 
cording 

Film editing and processing 

Graphic materials production and assembly 

Scene, set, and model production 

Equipment storage and repair 

General storage 

Administration and offices for production 
staff and visiting faculty and teachers 

Conterence and preview facilities 

Film and tape materials and equipment stor- 
age and distribution. 


In programming an instructional support 
center, it is the manner in which these com- 
ponents are arranged and placed together that 
creates the appropriate center for « particular 
institution. 

3. The instructional support center can per- 
form several major services in addition to 
producing films, slides, tapes, and other 
instructional materials: 

* It can design and produce materials that 
are not commercially available but which are 
needed for specific instructional purposes. 

* It can provide technical assistance to 
teachers and professors in using instructional 
technology effectively. It is this type of assis- 
tance which helps teachers overcome a fear of 
mechanical devices about which they have 
little knowledge and great anxiety. 

* It can be the catalyst which causes 
teachers to begin planning instruction and 
learning together. Producing televised instruc- 
tion may bring cooperation among teachers 
who otherwise would always function as 
independent entities. 

* An instructional support center can pro- 
vide pedagogical assistance to teachers in 
designing learning. The learning systems 
designers—the pedagogical consultants— 
would logically be housed within this center. 

* These facilities can provide the profes- 
sional focus for teachers and faculty members 
by making available professional references, 
material, journals, and consultants. 

4. Instructional support facilities may be an 
integral part of an educational plant or a 
separate, free-standing building or unit. In 
either case, consideration should be given to 
designing the area to permit changes in areas 
and relocation of walls, services, and cables. 
Flexibility of this type is very important, as the 
functions, staff, and faculty develop, A “loft 
space,” free of interior partitions and permitting 
economical changes, may be the best type of 
space. 

5. One of the changes anticipated above 
involves the planning of TV studios. Often 
when studios are initially planned, the faculty 
will wish to provide for a class of students to 
be present in the studio during production. 
However, as the faculty becomes more com- 
fortable with television, the need for students 
in the studio is less significant. The building 
should be designed to permit this evolutionary 
change. 

6. Obviously there is not single instructional 


support facility which solves all needs at all levels. 
There are many, many different systems of pro- 
duction and support which can be diagrammed. 
Figure 2a indicates a regional center which sup- 
ports a number of subcenters within schools 
throughout the system. From the subcenter, further 
production and support activities are provided 
to individual classrooms, resources center, inde- 
pendent study facilities, and special rooms. It 
should be noted that within the resources center 
there is the small, simplified production area for 
teacher use. The same diagram might illustrate 
the activities within a college or university campus 
where, from a central location, major production 
and support feeds out into schools and depart- 
ments and then into individual facilities and areas. 

Figure 26 illustrates a center within a large 
central school which not only supports that school 
but feeds into other, smaller schools throughout 
a school district. This might be the appropriate 
diagram to illustrate production-support facilities 
within an “educational park.” 


Production-Support—1 This production-support 
center might serve a high school, a couple of 
middle schools, several elementary schools, or a 
combination of all. Figure 3 shows the basic 
facilities to support uses of television, graphic 
arts, and projected media while providing the 
administrative and instructional support activities 
necessary for such a situation, The multi-use studio 
can be used for live and recorded television pro- 
duction, film production, still photography, and, 
possibly, audio recording. Control of all of these 
production activities would come from the central 
control and distribution room. 

The graphics room includes drafting space, 
copying machines, film editing and copying 
equipment, assembly and work tables, and other 
equipment associated with these types of pro- 
duction. The preparation and storage area adja- 
cent to the studio is used for building and storing 
sets and models; next to it is maintenance and 
repair area for AV equipment used both within 
this production facility and throughout the schools 
it serves. The administrative facilities include wait- 
ing and exhibit areas, preview and conference 
rooms, and offices. 


Production-Support—2 Figure 4 illustrates a 
center producing basic institutional aids and me- 
dia, with an emphasis on film production. The 
production process is initiated by a conference 
between faculty and production staff, at which 
time the nature and instructional requirements of 
the materials are defined and a production sched- 
ule is set up. After production, the finished materi- 
als are distributed to the faculty concerned. Even- 
tually the material may be deposited in the library 
of resources center where it is available to the 
student for review; it may also be distributed 
to cooperating institutions. 


Production-Support—3 Figure 5 illustrates a 
center designed for originating televised in- 
struction for distribution to a number of re- 
ceiving points on the campus or to cooperat- 
ing institutions. This center may fulfill a number 
of related functions such as reception and dis- 
tribution of “off the air’ programs, recording 
of televised instruction (videotape or kinescope), 
distribution of film materials, and coordinating 
of remote origination from labs, research cen- 
ters, and other potential “studios.” These re- 
lated functions affect space considerations 
only as far as requirements of engineering 
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and control, and storage of materials and 
equipment, Distribution of the television image 
may be by open or closed circuit or both; the 
method of transmission does not basically af- 
fect the design of the facility. 

Such a unit would probably serve an entire 
campus, or, possibly, in the case of the large 
university, one or more colleges on the cam- 
pus. 


Production-Support—4 An institution venturing 
into a broad program utilizing the aids and 
media may well consider providing a single 
facility that combines all the production func- 
tions. In the long run such an approach can 
probably be justified from the standpoint of 
economy of space, equipment, and personnel, 
as often a single activity will support several 
production processes. A graphic arts studio, 





ADMINISTRATION - 
PRODUCTION AREA 


1. clerical and shipping - location of receptionist, 
vecretanies and personnel! involved in distribution 


of materials, 


for example, can produce not only visuals and 
graphic materials for direct classroom use but 
also the materials used in film production and 
television production. This total, more complex 
center is represented in Fig. 6 


Projection Systems 

Too frequently the hardware used in audiovisu- 
al presentations is regarded as a collection of 
individual items —a projector, a screen, and a 
speaker — each performing its function more or 
less independently, A much broader concept is 
essential if media are to be used with maximum 
effectiveness, Not only these hardware items 
but also the seating area and the environment 
itself must be considered as integrated com- 
ponents of a system, each influenced by and 
depending on all of the others in producing the 


8. animotion ~ filming of art work. 


9. processing - darkrooms for limited developing and 
Printing of film materials. 


total effect. None of these components, even 
the hardware, can be selected on its merits 
alone. 

Regardless of the projected material or meth- 
od, the effectiveness of the presentation de- 
pends upon the ease with which the viewers 
receive the message. With any normal audi- 
ence, the quality of viewing conditions is 
chiefly determined by four factors: 

1. The appropriateness and efficiency of the 
projection equipment and screens 

2. The quality of the projected material 

3. The location of the viewer in relation to 
the screen 

4. The visual and auditory environment 


Front and Rear Projection Before considering any 
of the above matters, it is important to recog- 
nize that two different methods may be used 


SOUND FILM STUDIOS 


nol filming. It may also be used as @ receiving 
platform for materiols token directly into the 
studio. 


2. film vault ~ storage of completed film moter- 15. model _ond set shop ~ production of models ond 
iols, 10. editing-assembly = editing of motion pictures and demonstretion apparatus for direct Instructional 
oth of all instructional materials. of production uses, and the making of sets and 
3. conference-reheorsal - rooms for faculty-produc- flats for use in the studios. 
ton stall conferences, rehearsals prior to re- We eviewing - small projection room: for viewing 
cording or filming, and periodic staff conferen- incomplete a+ well os finished film materials. 16. Storage - a large area for storage of moterials 
ces, used in the studios of awaiting distribution for 
12. offices, st , and toilets - locoted as needed classroom use. 
4. production stoff offices. odjacent to = various production areas, 
7. equipment receiving Horage and maintenance. 
5. recording end radio studios - making of audio~ 13, film studio - a lorge, open studio for the filming 
tapes, Liking of sound on films and possibly of silent motion pictures on which the sound may 1/8. sound studios - several studios in which both the 
radio broadcasting. later be added. The studio can be flexibly di- toynd ond image are recorded simultaneously. 
vided into filming areas by using demountable This permits only one production ot c time per 
4, hic-ort studio - production of graphs, flats. This will permit simultaneous filming of studio. 
Ee “Visuals” and some slide materials for one of more productions, 
both direct classroom and film production use, 19. 


7, sll photegeaphy: 


14. external slab - concrete slab (possibly covered) 
adjacent and occessible to the studio for exter- 


control-engineering ~ glass-fronted booths access 
ible to each studio for control-engineering per- 


sonnel and equipment. 


12 


ADMINISTRATION - 
PRODUCTION AREA 


1. reception and secretarial - space for secretarial 
sal and reception area for visitors. 


2. TV faculty offices ~ offices for foculty members 
Instructing by television and provided to permit 
coordinotion between “on-camera” faculty and pro~ 
duction stoff, (The faculty may also have academic 
office elsewhere on the campus). 


3. production staff offices. 


4. conference rooms - spaces for planning 


5. film and graphic materials st = storage of mo- 
terials u 1 culty in preparation and pre- 
sentation of televised instruction and includes space 
for previewing projected materials. 


6. graphic arts studio - production of art work 
Zo BIN ‘photcgroply 


8. procening - darkrooms for limited processing of film 
moterials, 


Fig. 5 


for projecting images onto a screen, and that 
the choice of method will influence the design 
of @ projection system, These two methods 
are: 

* Front projection, in which both the pro- 
jector and the viewers are on the same side of 
an opaque screen which reflects the image, 
and, 

* Rear projection, in which the projector and 
the viewers sre on opposite sides of a translu- 
cent screen upon which the image is displayed. 

Either one may be used for any type of pro- 
jector, including the TV projector, but cus- 
tomarily the overhead and opaque projectors 
are used in front projection. (See Fig. 7.) 
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9, workshop - making or as.embling of models, sets, 
Tlots a apparatus for studio use, 


10, equipment shop - receiving, maintenance and stor 
age a camera, sound, control, lighting ond other 
production equipment. 


iW, somge ~ large area for flats, sets, apparatus, and 
other production materials, 


12. offices, sto toilets and mechanical equipment 
areas — Scene 03 needed throughout the unit, 


13. television studios - origination of televised produc- 
tion, size, location and functioning of the 
studios will vary depending on the philosophy ond 
scope of televised instructian. 


14, studio control - glass-fronted booths which serve 
one or more studios and house the producer-director 
and control equipment. (Booths do mot require dir- 
ect visual contact with studios; contral may be 
handled by monitors.) 


Both front and rear projection have their 
inherent advantages and disadvantages, which 
become clear by comparing them in respect to 
the most important areas of difference. These 
are: 

* The effect of ambient light 

* Space requirements, and 

* Interference with the projected image 

The ambient light level in the room is much 
more critical with front projection than with 
rear projection. This means that with present 
equipment s much higher level of room lighting 
can be tolerated in the viewing area when rear 
projection is employed. This is considered to 
be the chief advantage of rear projection, 
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21 


sorege ~ adjocent to the studios to avoid loss of 
production creas within the studios given over to 
storage. 






electronic 
oir", coordinating remote and studio signols, and 
maintaining control of all origination ond distri- 
bution. 


rojection - location of camera chains for distri- 
eon of film, slide, and opoque matericls, 


record 
re it. 


uipment storage - storage of comero equipment 
ir 5 fe tor Folie use. 


dressing and make-up areas. 


external slob - televising of equipment and appa- 
rotus too large or cumbersome to be moved into o 
studio. 


~ location of kinescope or video tope 


particularly in larger rooms. In rooms where 
small image sizes are appropriate, ambient 
light effects may not be critical providing 
proper equipment is used. Current develop- 
ments in the improvement of equipment indi- 
cate that the size of acceptable images possible 
with front projection under useful levels of 
ambient light will be increased. 

An undeniable disadvantage of rear projec- 
tion is that additional space behind the screen 
must be provided to accommodate the pro- 
jectors and their throw distances, To conserve 
space, projectors with short focal length 
lenses are desirable and mirrors may be 
used to “bend” the projection rays. Also self- 
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TELEVISION 
PRODUCTION 


ADMINISTRATION 


contained screen-projector units or media 
modules may be used. It must be recognized, 
however, that shortening the focal length of 
the projector decreases the width of optimum 
viewing areas, and the use of mirrors generally 
diminishes the effective brightness of the pro- 
jected image. 

One of the important advantages of rear pro- 
jection is that the projection rays are protected 
from interference by either the instructor or 
the viewers. The instructor can stand in front 
of the image to point out details without casting 
shadows. With front projection this is impos- 
sible; distracting shadows are cast by any 
object or person in the path of the projection 


STORAGE 


SUPPORTING 
SERVICES 


FILM 


beam, and the freedom of the instructor is 
limited accordingly. 

it has been assumed that in both methods the 
projectors are located in reasonably sound- 
proof enclosures and that remote control is 
provided for the instructor who remains at the 
front of the class, Such assumptions are fre- 
quently not valid for front projection, however. 
With relatively small groups of viewers, porta- 
ble front projection equipment is often used, 
and the instructor himself may operate the 
projector. Used in this way, front projection 
has several additional disadvantages which 
should be recognized. Unless precautions are 
taken to minimize it, the noise of the projector 
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13. animation 
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15. still photography 
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18. graphic and film materials storage 
19. offices, storage and toilets 

20. dressing and make-up 


21. film studio 
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23. control ond engineering 
24, storage 
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26. reception and clerical 

27. film voult 

28. production staff offices 
29. conference-reheorsal rooms 
30, sound-recording studios 
31. TV faculty offices 

32. conference-reference rooms 


is distractive to viewers, and if the instructor 
must double as an operator, his effectiveness 
as a teacher is necessarily diminished. 


Screens The design of any projection system 
must necessarily recognize “the human factor” 
—the needs and limitations of the observer. 
The impact and effectiveness of the image 
displayed largely depend on such matters as 
its brightness, its legibility and its contrast 
values. 

The human eye can tolerate and adjust to a 
remarkably wide range of conditions, but if 
eyestrain is to be avoided, these critical vari- 
ables must be controlled within established 
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Fig. 7 (a) Front projection; (b) rear projection. 


limits of acceptability. The projection screen is 
a major component in determining visual com- 
fort. 

A variety of screen types are available for 
both front and rear projection. They differ 
significantly in their characteristics, affecting 
both the appropriate size of viewing area and 
the tolerable level of ambient lighting. 


Projectors The reader is cautioned that any dis- 
cussion of projection devices can only report 
on the existing ranges and characteristics of 
commercially available equipment. Technolog- 
ical developments can render much of today's 
equipment obsolete; at the time equipment is 
selected, the newest models should be inves- 
tigated for improvements in optical systems, 
lumen output, remote capability, ease of opera- 
tion, and cost. 

Overhead Projector, The overhead pro- 
jector currently is one of the most popular pro- 
jection devices in classrooms. Ease and speed 
of transparency-making, high lumen output, 
elimination of the need for room darkening, and 
ease of operation are among its good character- 
istics. The only special requirement for this 
projector is a tilted screen in order to prevent 
keystoning of the image. Projectors range from 
faniess desktop models to those which include 
the projection of slides and filmstrip through 
the projector's optical system. 

35 mm Slide Projector. The classroom use 
of 35 mm color slides has substantially in- 
creased with the production of inexpensive, 








Viewers 


foolproof 35 mm cameras and remotely con- 
trolled projectors. With the low cost of slide pro- 
duction and the space savings in storage, the 
35mm slide is being used more and more exten- 
sively than the 3),- by 4-in. slide. For efficient 
use in classrooms, the projectors should be 
capable of remote on-off, forward-reverse, and 
focus. Ideally, the fan should have a thermal 
device to allow cooling of the projector after 
the lamp is turned off. Highly desirable charac- 
teristics for a projector will be ease of loading, 
low cost of slide trays that accept all sorts of 
mountings, and freedom from jamming. Lenses 
are available that will allow projection from as 
short a distance as 1 W (1 width of the screen) 
for rear projection to 6 W for front projection in 
larger auditoriums. With improvements in 
lumen output, mirrors can be used to reduce 
the space required for rear screen projection. 
Projectors are available with xenon light 
sources, random access, digital readout, and 
audio projector programming. 

3%- by 4-in. Slide Projector. Most 3),-by 
4-in. slide projectors manufactured today are of 
the manually operated type. For the purpose of 
this report and where remote control of the 
projection device is necessary, the few re 
motely operated projectors currently available 
are discussed. Some of the most desirable 
characteristics of these projectors are high 
lumen output, the capability with an adapter of 
projecting 35 mm slides, the ability to handle 
polaroid slides, and short-throw lenses for 
rear screen projection. 


Motion Picture Projectors. Currently the 
16 mm projector has a monopoly on motion 
picture projection in the classroom. However, 
with the introduction of the new, large-frame 
8 mm film and sound cameras, there may be a 
marked changeover to 8 mm for small-group 
use, and it will be introduced for independent 
study. Film projection using 35 mm film has 
never found extensive educational application. 

Film Strip Projectors and Previewers. The 
low cost and availability of film strips on al- 
most every subject make this form of visual 
aid attractive to many teachers. Projectors with 
remote control are required for rear-screen 
projection, Simple film strip previewers may 
adequately serve the student studying inde- 
pendently. In between are projectors appro- 
priate for front projection with small groups. 

Television Projectors. Television projec- 
tion has its greatest implications for large- 
group instruction. Its use as a method of dis- 
playing and magnifying gross images is 
excellent. Its promise as a first-rate teaching 
tool is dependent not only on its ability to have 
good contrast, brightness, and definition but 
also simple maintenance. Projectors are avail- 
able for closed circuit or broadcast in either 
black and white or color and black and white. 
In general, the more expensive the projector, 
the more acceptable the image and the higher 
the lumen output. Projected television requires 
slightly more than a 2 W throw distance. Prices 
vary tremendously from $2,800 to $50,000 or 
so. 

More Information. For more comprehen- 
sive information on projection equipment the 
reader is directed to the Audio-visual Equip- 
ment Directory, National Audio-Visual Associa- 
tion, Inc., 1201 Spring Street, Fairfax, Virginia. 

Space for Rear Projection. In designing for 
rear projection, one of the problems the archi- 
tect faces is the allowance of the correct 
amount of space for the location of the projec- 
tion equipment. Figure 8a shows 4 projector 
located at a 1 W throw distance and indicates 
the maximum bend angle for seat A as over 
75. This is unsatisfactory for this seat; the 
allowable bend angle is established by the 
screen characteristics, and at present, the 
maximum bend angle is 60. Figure 8b shows 
a 2 W throw distance and a maximum bend 
angle at seat A of about 60, which is satis- 
factory. Figure 8c shows a total depth of 
rear projection area as 1 W, but by using @ 
mirror, it still permits a 2 W throw distance 
and a 60° bend angle. 

Mirrors Reduce Light. The use of mirrors, 
however, has its drawback in that about oe 
10 percent loss of image brightness occurs. 
One must also be careful of reflections of ambi- 
ent light of other projectors or classroom light 
passing through other screens and affecting 
either the mirror or the screen. This can be 
combatted by locating black drapes to mask 
the projectors from this stray light. 

Some General Rules. A tew general rules 
are helpful in locating projectors and establish- 
ing space for rear projection equipment: 

* The larger the screen, the longer the throw 
distance. 

* Conversely, the smaller the screen, the 
shorter the throw distance. 

* Mirrors may be used to fold the projection 
beam for space saving with smaller screens or 
with projectors with high lumen output on 
larger screens. 

* For initial schematic design a 2 W depth 
behind all the screens should be allocated for 
the rear projection area. 

* The use of extra closeup lenses decreases 
the viewing area, and may result in some dis- 
tortion around the edge of projected images. 
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(a) 


Fig. 8 


The Viewing Area Viewing Area Not Critical 
in Most Classrooms. Before projected ma- 
terials were introduced, the objects to be 
viewed in the usual schoolroom were the in- 
structor, the chalkboards, and sometimes 
maps and charts. The instructor was free to 
move about the room, and the other objects 
of visual attention were usually distributed 
over several wall areas. All of them received 
their illumination by the general lighting of 
the room itself. With no fixed area of attention, 
sightlines and viewing were not critical as long 
as the general lighting was adequate. 

Projected Images Restrict Viewing Area. 
For the effective use of visual aids, however, 
the requirements for good viewing are much 
more demanding. The projected image neces- 
sarily occupies a fixed position, and, except 
on the TV receiver, is in a flat plane. Whereas 
a three-dimensional object may well be viewed 
from the side, a flat picture can be seen intel- 
ligibly only within the limits of a “cone of 
view.” To see the image properly, the viewer 
must be within the limits of this cone, and 
neither too near the image nor too far from it. 
The area defined by these limits is referred to 
as the viewing area. Its importance in the plan- 
ning of spaces for image viewing is funda- 
mental, whether the space be a small informal 
conference area or a large formal lecture hall. 

Shape of the Viewing Area. The shape of 
the viewing area, then, is approximately as 
shown. Its size is always based on the size of 
the image to be viewed. The human eye com- 
prehends detail only within a limited cone 
angle (about 24 min of arc), and the length of 
chord subtending this arc, e.g. the image width, 
varies with its distance from the observer, Thus 
an object 20 ft away and 6 ft long appears the 
same as a similar object 10 ft away and 3 ft 
long. The size of the viewing area is determined 
by three dimensions, as shown in Fig. 9 

* The minimum distance (1), which is the 
distance from the nearest part of the image 
to the eye of the closest viewer 

* The maximum distance (2), which is the 








Fig. 9 


(b) 
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distance trom the furthermost part of the image 
tothe most distant viewer 

* The maximum viewing angle (3), which is 
the angle between the projection axis and the 
line of sight of a person located as far from 
this axis as he can be and still see all image 
detail in proper brilliance 

Two Ways of Establishing the Viewing 
Angle. Whether the apex of the maximum 
viewing angle should be located at the screen 
or at some other point on the projection axis 
is a moot point. There is some disagreement 
among authorities, too, as to how it should 
govern the side limits of the viewing area. 
Some prefer the use of the “edge angle,” while 
others use the angle at the center of the screen. 
By either approach, the limits defined are es- 
sentially similar. In this study, an edge angle 
of 40° has been used in laying out viewing 
areas for rear projection, since it is felt this 
best represents average screen character- 
istics. With front projection, the use of the 
“center angle” is probably more common 
practice, and its values range from 20 to 
possibly as high as 50°. The maximum value 
of the angle used in determining the viewing 
area tor receiver TV is 45 


Minimum and Maximum TV Viewing Distances 








Size of Min viewing Max viewing 
TV tube distance, 4 W distance, 12 W 
7 in 4 ft-11 in. 14 ft-9 in. 
19 in 5 ft-1 in. 15 ft-2 in. 
21 in 6 ft-4 in 19 ft-0 in. 
23 in 6 ft-6 in 19 ft-4 in. 
24 in 7 tt-5 in 21 ft-5 in 
27 in 9 ft-8 in 24 f-5 in 





Defining Minimum and Maximum Viewing 
Distances. Practical minimum and maximum 
distances are both expressed as multiplies 
of the image width (W). They vary both with 
the medium being used and with the type and 
quality of material being projected, and may 
be affected also, in some degree, by personal 
preferences. They have not yet been precisely 
determined by scientific methods, and it is 
doubtful that such data would have much 
practical value anyway. The generally accepted 
values, resulting from numerous studies, are 
these: (See Fig. 10.) 


Film, slides and Tv 

projected TV receivers 
Minimum distance 2W 4w 
Maximum distance 6 to 10 W 12W 


Relation of Screen Size and Viewing Area. 
Since the size of the viewing erea is a function 
of the image width, it follows that the proper 


screen size for any given space will be deter- 
mined by the number of viewers intended. 
Conversely, a given type and size of screen 
automatically establishes the size of the 
viewing area, and consequently the size of 
audience that can be properly accommodated. 
The viewing area is the pattern which deter- 
mines the seating arrangement in any learning 
space where projected images are to be used, 
and in the larger spaces, at least, it also in- 
fluences the shape of the room. (Fig. 11.) 


Planning the Projection System Steps in Design. 
Whether front or rear projection is to be used, 
the design of the projection system itself in- 
volves determining: 

1. The size of viewing area required 

2. The appropriate screen size 

3. The proper type of screen 

4. The appropriate projector(s)—the re 
quired lumen output, focal length and location 

5. The maximum permissible level of ambi- 
ent lighting on the screen. 

Trial and Error at First. The desired audi- 
ence size is usually predetermined. In some 
cases, the size of the viewing area, too, may 
be established by existing conditions. Other- 
wise, its size and shape should be tentatively 
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Fig. 10 


approximated in accord with the principles 
already discussed, Because of the relationship 
between its dimensions and the width of screen 
to be used, the inexperienced designer neces- 
sarily proceeds by trial and error until he 
arrives at a satisfactory arrangement accom- 
modating the specified audience in proper 
relationship with the screen. Sometimes, the 
problem may be reversed, requiring a deter- 
mination of the optimum audience and seating 
arrangement for projection equipment already 
at hand. 


Standards Professional standards accepted by 
the Society of Motion Picture and Television 
Engineers have been developed for viewing 
front and rear projected images. These stan- 
dards provide excellent images. However, 
for the purpose of economy in classroom use 
of projected media, it is felt that some stan- 
dards based on the poorest seat in the room 
can be lowered, particularly for gross images 
The following resumé of standards indicates 
by asterisk (*) those that are less than the 
professional standards. 
Screen Brightness 
Motion pictures: 


5 tt L—Minimum’ (gross images) 
10 ft L— Satisfactory 
15 ft L— Excellent 
20 ft L— Maximum (flicker threshold for some 
observers) 


Slides: 


2.5 ft L—Minimum® (gross images) 

5 ft L—Minimum for slides with detail 
10 ft L— Satistactory 
20 ft L— Excellent 





Fig. 11 
Projected TV: 


2 ft L—Minimum® (gross images) 
20 ft L — Maximum (flicker threshold for some 
observers) 


TV monitors: 
100 lumens per square foot 
Brightness Ratio 


2:1—Excellent 
3:1—Very good 
10:1—Acceptable* under some conditions 


Contrast Ratio 


100:1— Pictorial scenes 
25:1 —Good legibility of printed characters 
5:1— White letters on black background 
30:1—Minimum® contrast ratio for poorest 
seat dictated by higher levels of class- 
room light and many types of pro- 
jected materials 


Contrast ratio is determined in part by non- 
image brightness which, in turn, is related to 
screen reflectance and room ambient light. 
Therefore, controlling the amount of ambient 
light reaching the screen is important. For large 
screen installations, if the amount of ambient 
light occurring at the screen is held to 1-2 ft 
C, the contrast ratio will normally be adequate. 

Writing Surtace Lighting Levels Ideally, an 
average ratio of 1:1 between writing surface 
brightness and screen brightness should be 
maintained, while not spilling excessive 
ambient light on the screens. Since screen 
brightness varies for each seat in the viewing 
area, the average condition of brightness for 
each broad class of projected material should 
be approximately satistied. For » medium to 
large size room, three lighting levels would be 
in the range of: 


5-10 ft C—Projected TV and films 
10-20 ft C—Slides 
30 + ft C—Other class activities 


Media Module This study led to the design and 
development of a self-contained media cabinet 
which might be used in many types of small 


Viewing areas for two- and three-screen projection. 


and medium group situations. These “media 
modules” can be of several types: 

* A fixed cabinet with self-contained equip- 
ment, rear projection screen, and several addi- 
tional “swing-out" display surfaces. 

* Same as above, only the entire media 
module would be mobile. 

* A basic fixed cabinet with rear projection 
screen and “swing-out” display surfaces. Pro- 
jection equipment would be mounted on mobile 
carts which would roll into the cabinet and 
which would permit the interchanging of pro- 
jectors. 

* Same as above with both the basic cabi- 
net and the equipment carts mobile. 

* Any of the above, but with a cabinet and 
rear projection screen sized to accommodate 
two rear projected images side-by-side. 

Media modules have several attractive 
features. They can be fabricated in a shop and 
installed in existing classrooms with little 
disruption of normal class meetings; in this 
way, media modules can quickly and inexpen- 
sively convert existing facilities for uses of 
media. Both in building new facilities and 
remodelling old, the media module is a rela- 









Fig. 12 


Educational 


COLLEGE AND UNIVERSITY FACILITIES 
Large-Group Facilities 


tively inexpensive answer initially, which also 
readily adapts to new and improved equipment. 
Mobile units can be designed for flexible 
spaces where the regrouping of students fre- 
quently is an important functional require- 
ment; fixed installations of media might not 
be feasible in such circumstances. As illus- 
trated in this study, media modules can be used 
to increase the utilization of facilities such 
as dining rooms and gymnasiums by also al- 
lowing them to be used for instruction. 

The accompanying figure (Fig. 12) shows one 
type of media module which was designed 
and built. The basic cabinet with screen and 
display surfaces could be either fixed or 
mobile. Various types of projectors can be 
mounted in the cart, which is rolled into 
position for projection on the rear projection 
screen. Remote controls operate the equipment 
and the rear screen is of the flexible type. 
This media module has a screen surface 32 
in. square and the entire unit stands 6 ft-8 in. 
high. Naturally, these dimensions will vary 
from module to module. 


Furniture Planning Furniture an Integral Part 
of the Design Process. For effective uses of 
media in education, the manner in which class- 
rooms, seminar rooms, independent study 
facilities, and other learning spaces are 
furnished is an important design decision. 
Unfortunately, too often the selection and 
purchase of furniture are left until too late in 
the planning process when energies, funds, 
and professional services have been expended. 
Furniture, as part of the learning environment, 
should be considered an integral part of any 
space in which media are to be employed; 
its selection should be based on careful study 
and professional advice early in planning. Most 
importantly, functional, sesthetic, and eco- 
nomic criteria should be established during 
the programming stages when the functional 
requirements of the spaces are spelled out. 
Fixed Seating—Continuous Counters with 
Fixed Seats. Many types of seating for 
learning spaces are available, but their indi- 
vidual appropriateness varies from space to 
space. Of the three basic types of seating 
(fixed, movable, and combined) fixed has had 
the advantage of guaranteeing that, once 
properly positioned, every student will always 
be in the proper relationship to screens and 
other display surfaces. Of the various types 
of fixed seating, the continuous counter with 
individual fixed chairs provides o desirable 
surface for writing and for holding references. 
This is particularly important in secondary and 
higher education where the learning process 
may require extensive use of various types of 
materials and resources during 4 class. Also, 
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16mm projector 
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®@ continuous counter works well when port- 
able, audiovisual equipment, small demonstra- 
tions, or various forms of teaching machines 
are to be used by students at their seats, or 
when student response systems, requiring the 
use of @ response panel at each station, are to 
be installed initially or planned for later instal- 
lation. This type of seating does require more 
floor area per unit than most other types of 
fixed seating, but this may be compensated for 
by the provision of cross aisles between each 
row of sesting, allowing students to move 
freely to and from their seats. 

Fixed Seating— Theater Types. There are 
many so-called “theater-type" of fixed seating 
employing o seat with a folding or lifting 
individual writing surface. Unfortunately, many 
of the tablet arms provided with this type of 
seating have the disadvantage of being too 
small to accommodate writing and reference 
materials. Lately, some improvements in 
seating have resulted in folding tablet arms that 
are adequate in size. Generally, fixed seating of 
this kind requires less floor area than the con- 
tinuous counters, but student access to his 
individual seat is more limited. Also, the neces- 
sary moving parts to raise and lower the tablet 
arms can creste maintenance end upkeep prob- 
lems. Installation of response devices and out- 
lets for equipment can be handled in seating 
with movable tablet arms, but this again intro- 
duces maintenance problems. 

Movabie Seuting. Movable seating also 
introduces a variety of alternatives, and again 
the provision of an adequate writing surface 
is extremely important. In rooms where re- 
grouping of students is important, separate 


table units or seat-table units thet are modular 
to allow conference and discussion groupings 
are desirable. Movable seating mitigates 
against the use of any individusl student in- 
Structional device requiring wiring, such as 
response systems, portable recorders or pro- 
jectors, ond power-operated teaching ma- 
chines. Particularly with movable seating, 
seating should be scaled and designed with 
the age and cheracter of the students in mind. 

Combined Seating. Combined seating is 
basically of one type—continuous counter 
with loose seats. This type has the advantages 
of flexibility, accommodation to many body 
postures, and reduced cost over the continuous 
counter with fixed seats. However, the inter- 
pretation of building codes may prohibit 
continental seating in large rooms. The ac- 
companying diagram (Fig. 13) shows several of 
the fixed and combined types of seating that 
are available, together with the average size of 
writing surfaces and the floor area required. 

A Mix of Seating Is Often the Answer. in 
many instances, several types of seating in 
one space may best meet functional needs. 
For instance, loose tanies and chairs on a flat 
floor area at the front of a large teaching room 
can be used for case studies, moot courts, and 
other instructional methods, while the re- 
mainder of the seating is fixed on « sloped or 
stepped floor. Also, in rooms requiring raised 
seating, rows of seating may alternate between 
riser-mounted and fioor-mounted types. Partic- 
ularly in medium group spaces, various types 
of loose seating may meet the varying require- 
ments dictated by multi-age, multi-ciass, and 
nongraded approaches to learning. 


importance of Good Sight Lines from All 
Seats. Certainly in rooms where projected 
media are to be used extensively, good sight 
lines from all seats to all screens are important. 
Where 40 or more students are involved, this 
will generally require stepped or sloped floors. 
However, steep slopes such as seen for years 
in college lecture halls or amphitheaters are 
not always necessary. These slopes have 
usually been dictated by a functional require- 
ment that every student be able to see the top 
of a demonstration tavie at the front of the 
room. Rather than thus increasing the volume 
of the room, and the cost of the room, elec- 
tronic means of magnification should be em- 
ployed which shifts the functional requirement 
from viewing « demonstration table to the more 
easily accommodated viewing of screens. By 
offsetting the rows of seating, and by using 
platforms containing two rows of seating each, 
the volume of the room can be reduced without 
impairing the viewing of screens and informa- 
tion display surfaces. 

Investigate the Advantages of Continental 
Seating. in laying out seating in the larger 
rooms, cohtinental seating, which allows cross 
aisles between the rows of seats, should be 
explored. This arrangement oan move sisles 
outside the viewing area, can allow longer 
rows of seats, and can permit students to move 
to and from their seats without disturbing 
other students. The square footage per seating 
unit based on the total room ares may not be 
mueh grester than that for more conven- 
tional arrangements. Each such solution must 
be judged in sccordance with the applicable 
building code. 
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Fig. 2 Phonographs. 
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Figures 1-17 reprinted from “New Spaces for Learn- 
ing: Designing college facilities to utilize instructional 
aids and media.” Report of Research Project DASFEE: 
(Design of Auditorium-Studio Facilities for Engineering 
Education) supported by grant from Educational Facilities 
Laboratories, Inc., revised ed., June 1966. 
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THEATER-ARTS-LABORATORY 
TEACHING STATION 


There are many types of space facility which may 
be employed in the Theater-Arts program. The 
Theater-Arts-Laboratory Teaching Station is pri- 
marily a classroom which is designed for, and 
specifically allocated to, the teaching of theater- 
arts subjects. It is presumed that this room will 
probably be assigned to a single teacher, or to 
a small group of teachers, employed in a team- 
teaching concept. With only slight expansion, 
however, it might serve in some instances as a 
very comfortable and pleasant place for public 
performances. It is not designed primarily as a 
replacement for a conventional school auditorium. 
Its existence, however, will emphasize the fact 
that the well-appointed auditorium is not essential 
for the successful pursuance of a theater-arts pro- 
gram. Under ideal circumstances, such a facility 
is employed on a day-to-day basis by the teacher 
in the normal progress of instruction, and there- 
fore may be considered a supplement to the audi- 
torium employed for the larger public perfor- 
mances. In addition to the normal daily class 
functions, it is entirely appropriate to employ the 
teaching station, on occasion, for public presenta- 
tion of material adapted to this space, if the 
seating will accommodate a small invited, or even 
paying audience. 

Although some dimensional data are provided, 
it should be remembered that they represent only 
a suggested treatment and that, in specific in- 
stances, a room might change its shape percepti- 
bly and be increased or decreased in size, The 
basic concept of this room implies that its primary 
function is that of a classroom, and a continual 
enlargement of this facility approaching o small 
auditorium would be undesirable. The term 
“teaching station” is employed rather than “‘lit- 
tle’ or “studio theater'' in an attempt to empha- 
size its classroom function, 


Separate Service Facilities 


If the school has separate auditorium facilities, 
it is recommended that the teaching station be 
nearby in order that some of the service areas 
might be employed by both of these theater units. 
As an example—it would be possible for the 
teaching station and the auditorium to use the 


Architecture for the Educational Theatre, H. W. Robin- 
son, 1970. Reprinted by permission. Copyright (©) 1970 
by University of Oregon, 


Fig. 1 Functional and space relationships of audi- 
torium to teaching station. It is highly desirable, 
as the text indicates, to have both a stage-audito- 
rium and a teaching station in an efficient academic 
theater plant. If both are provided, it is not neces- 
sary to duplicate all of the support functions; avoid- 
ing unnecessary duplication will save space and 
construction costs. This diagram illustrates the de- 
sirable functional and positional relationships be- 
tween the two complementary theater forms. 











same dressing rooms, the same lobby space, the 
same ticket offices, the same rest rooms, the same 
shop area, and some of the same storage area 
(see Fig. 1). Although it is true that on occasion 
both of these producing units might be in perfor- 
mance simultaneously, it is not probable that this 
would occur frequently enough to warrant com- 
plete duplication of all these service areas. How- 
ever, such support space is absolutely essential, 
and, if it is not provided in connection with some 
other function of the building, it will be necessary 
to plan it in connection with the teaching station. 
In the description which follows, it will be appar- 
ent that there are a number of advantages to 
having the teaching station accessible from four 
sides. The dimensional data suggest the possibil- 
ity, but do not demand that the teaching station 
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occupy space equivalent in size and shape to 
two standard classrooms, The recommended plan 
includes space for normal classroom function, 
space for arena-type presentation, space for pro- 
scenium and thrust stage presentations, and al- 
lows all of this space to be converted to other 
multiple-theater purposes. 

The area designated as the teaching station 
divides roughly into three parts (see Fig. 2). Part 
one: some fixed seating on an inclined floor ac- 
commodating about 30 students, with chairs 
equipped with movable tablet arms. Within some 
individual teaching practices the area might be 
preferred with a flat floor with movable chairs. 
Part two: an elevated stage, presumably at the 
opposite end from the fixed seating just de- 
scribed, and with the usual physical and electrical 
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equipment. When employed as a proscenium 
stage, there would be space for seating approxi- 
mately 80 in the fixed seating described com- 
bined with the temporary seating in the space 
next described. Part three: a flat floor area be- 
tween part one and part two for rehearsal, dem- 
onstration and arena staging, a playing area of 
at least 14 by 18 ft, and with the usual lighting 
and mechanical equipment. When this area is 
employed for arena staging, and all other areas 
adapted to seating, it can accommodate approxi- 
mately 140. The minimum width of this room is 
24 ft; widths up to 36 ft would prove additionally 
desirable. The total length of the room, if the 
areas described are laid end-to-end, is about 70 
ft. 

If the fixed seating plan is employed for some 
30 to 50 seats, and if they are on a raked (in- 
clined) or terraced floor, it is recommended that 
there be at least a 5-in differential in the height 
of the rows. Back-to-back spacing of 36 in is 
recommended for rows, and 20~—22 in for individ- 
ual seat widths. Other seating to be provided 
should be of padded metal folding chairs with 
arm rests. Linkable chairs have some advantages 
in terms of ease of movement, for regrouping, 
and for cleaning. 

The center area of the room is recommended 
for general demonstration, classroom space, and 
as an arena playing area for productions to be 
viewed from four sides. It is suggested that the 
recessed space might be twenty-one to twenty- 
four inches below that of the surrounding areas, 
including the service halls. This provides a de- 
pressed area for the arena stage with some seat- 
ing at that level, with other raised seating on 
all sides, and it also allows for the elevated pro- 
scenium and thrust stage to be above the central 
floor area. Although the raised stage at the end 
of the room may be employed as a proscenium 
stage, it should not be thought of as that exclu- 
sively. Its design lends itself to other, flexible 
treatment. There is no fixed proscenium—the 
bounding edges of the opening are established 
by movable sections of wall or by a simple curtain 
framing. This stage space should be the full width 
of the room at that end, and should be at least 
14 ft deep. Although more-than-usuol classroom 
height is desirable over the stage area, it is not 
necessary to provide the usual stage house or 
fly space. It is suggested that two levels (each 
3 ft deep) running the full width of the stage 
be provided in front of the fixed platform area 
with one-third stage height differential for each, 
namely 7 or 8 in. These levels can be created 
by separate, collapsible, or nesting boxes and 
reemployed as terraced seating spaces for the 
arena concept, or as variable forestage space 
as suggested by the accompanying diagrams (see 
Fig. 4). 

A projection room may be provided at the end 
of the room opposite that of the fixed stage, 


Fig. 2. The teaching station. The teaching station 
provides space for all theater functions such as 
work areas, reheorsal areas, classroom, and public 
seating for all three basic theater forms: thrust, 
arena, and proscenium. It is multifunctional in terms 
of space, but can seldom accommodate more than 
one function at one time. The basic concept calls 
for three major tandem spaces, A, B, C, and two 
flanking spaces, D; all are multifunctional. The di- 
mensions of these spaces are optional (see text). 
This diagram shows the interrelationship of the 
spaces and their function, and introduces the plan 
presented in Fig. 3. 





to serve as a sound room and a listening room, 
as well as to accommodate projection equipment. 

The ceiling of this room should be approxi- 
mately 14 ft above the stage level, and should 
provide, in addition to standard room lighting, 
other arrangements for the hanging of special 
stage lighting instruments and other hanging 
units. These supporting members can be exposed 
or concealed above a false ceiling. Lighting con- 
trol may be located either in the offstage area 
on the fixed stage floor or in the projection room 
described above. 

A walkway at least 42 in wide should be pro- 
vided on the two long sides of the room which 
connect the stage level at one end with the en- 
trance level at the opposite end. For classroom 
use, these levels will be employed as display and 
work areas at low table height. When the room 
is employed for arena staging, they serve as ele- 
vated rows of seating on the two sides, For end 
staging, they serve as additional side stages or 
for walkways approaching the stage for entrance, 
tableau, or processional purposes. If slightly en- 
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larged, the space beneath these walkways may 
be employed for storage for seating or other the- 
atrical equipment. 

No attempt will be made here to specify a 
minimum of equipment for this teaching station, 
but it is obvious that it must have the usual com- 
plement of front traveler, cyclorama, switchboard, 
and lighting equipment. 

Although it is not planned that all three of 
these areas will be used simultaneously in a class- 
room teaching station, it is possible to have on 
stage the fixed stage scenic, lighting, and prop- 
erty elements to be used for a public presentation 
or for the use of another class while the teacher 
lectures or conducts a demonstration in the central 
area without having to clear this material. In the 
same way a set-up can remain in the arena section 
and the teacher will still have a lecture area and 
a drill or rehearsal area unencumbered. 

The essential features of this classroom teach- 
ing station are designed specifically to serve the 
purposes of theater instruction, but if, in schedul- 
ing, it appears that the room will not be in contin- 
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ual use, it may be employed quite effectively in 
the true multiple-function sense. Although specifi- 
cally designed for theater purposes, it has not 
lost its usefulness as a general classroom regard- 
less of subject matter. It has a raised stage for 
any type of classroom performance, a large flat 
floor space for activities such as dance, and may 
even be used as a small lecture hall. 


Fig. 3 Teaching station: section and plan. A. Fixed 
seating; B. potential arena staging; C. elevated 
stage, no fixed proscenium; D. elevated walkways 
on each side of the room serve as work tables 
and arena seating and provide chair and platform 
storage underneath; E. projection room. 





OPEN PLATFORM ANDO THRUST 


VARIABLE SHAPE AND LEVEL SIDE STAGES VARIABLE ONSTAGE PLATFORMS 


Fig. 4 Teaching station: platform and seating alternatives. The standard teaching station is readily 
convertible to many staging forms. A few of the alternates are suggested in this diagram. Portable 
platforms of standard modular dimension such as 3 by 6 ft may be used as a base for audience seating 
on varying levels, or stacked to change the height of playing levels. These units are stored, when not 
in use, under the forestage and under the elevated walkways at each side of the room. Stair units of 
compatible height increase the flexibility of the system. Infinite variety is available with the exercise 
of imagination (note that the fixed seating remains the same for each alternate). 
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PROGRAMS AND PROGRAMMING 


Until recent years large building projects were 
launched by nothing more than a conversation 
between an individual client and the architect 
of his personal choice with, perhaps, some 
reference to s historical precedent with which 
both were familiar. The resulting inconvenient 
Planning and lack of facilities and equipment 
in buildings of all types appeared to be of little 
consequence. Labor was cheap and plentiful; 
apace was at 6 discount; client and architect 
could afford to waste space. 

Recently several changes in society have 
affected the way in which new building is 
brought into being: the autocratic statesman, 
industrialist, and educator has been supplanted 
by the building committee; the personal fortune 
has been replaced by the finance committes 
and program budgeting; and building require- 
ments have become vastly more exacting in 
response to the technological revolution in 
government, industry, and education. At the 
same time, the private conversation and occe- 
sional letter between client and architect has 
given way to a wordy document by which a 
many-hesded client instructs an architectural 
organization and many specislists in building 
design and construction. This document is 
sometimes called “user requirements” ar 
“building specifications”; more frequently it 
is known as the “program.” Generally, pro- 
grams are of two types, serving different pur- 


2. Projection. Anticipation of numbers and 
characteriatics of people to be sccommodated 
at some point in the future or at some selected 
lavel of activity, population, or enroliment. 

8. Criteria. Space planning standards for 


TABLE 1 Sample of Typical Program Sheet 


people and equipment and other factual require- 
ments which must be met. 

4. Spatial relationship. The desired relation- 
ship among Individuals, groups, and the equip- 
ment they use; their relationship to visitors, 


Audio visual and TV 





Existing operations... ..... Function: 


The Audio Visual and Television Centers, although headquartered together, are 
independent operations. The Audio Visual Center is financed by the College; 
the Television Center is financed by the Education Department. 

The Audio Visual Center conducts courses required of all Education majors and 
prepares and distributes all films and other audio visual aids, distributes all 
television tapes prepared by the Television Center, and provides projection and 
other technical personne! to all departments. 

The Television Center prepares television tapes for teaching purposes. 


Facilities; 


Existing space is cramped and inappropriate to the function housed. |The tele- 
vision repair center is in a mechanical equipment room containing steam-operated 
hot-water boiler and reaches 100° during the summer.) 


Anticipated changes... ..... Function: 


The trend toward interdisciplinary operations will bring the two centers closer 


together. 
Facilities: 


Although the Audio Visual and Television Centers will each require their own office 
and studio facilities, technical and support spaces may be shared. 


poses. Location criteria... ...,.. Located adjacent to a space easily vacated to accommodate unforeseen future 
expansion. 
Master Plan Program Planning assumptions ....... Separate graphic arts and photography facilities will be provided for the Audio 


The program for the master plan in concerned 
with large-scale development to be accom- 
plished in several phases over many years. It 
deais in bullding space to the nearest thousand 
squere foot and required site area in acres. The 


Visue! Center and College Relations and Publications. 





TABLE 2 Space Program 





master plan program may be used to determine Number of Stations Net sq ft Total net 
the area of land to be scquired for the new existing projected per station sa ft 
development, to sesess the edequacy of an 
existing site and utilities to accommodate Audio visual center: 
future requirements, to estimate development CAIN 0 1. avy anwspieieiejvia w nied eae ie DST 1 1 140 140 
costa, and to raise funds. Pee OFC 5 coca. 8d are tea a ore Hie iane orp swe deere 1 1 100 100 
SiO 6.5) aes, osaiea nog o aie wielain Weare eowiais 1 1 100 100 
Building Program RAMON crcl a2 nis ytikari Hearse ake nes 3 3 60 180 
The building program is concerned with de- Projectionist’s study oom... sss sess sees 100 
tailed apace descriptions for immediate new Reception... .-.-- see ee eens e eee ee eee eeee ptt ae 80 
construction and deals in building space to the Student viewing cubiclas. 6 eee eee eee 15 30 450 
nearest hundred square foot. The detailed Student/faculty laboratory... ee 8 40 240 
building program may be used as the basis for Previewing studios: 
the architect's design. It also may be used to Beet TODS ws aoarcrnaietas enna achaceta > wiecealecd 1 225 226 
conduct an architectural competition for the MiNi ne roi neers asec Nigslaldlbrdaneiseae elem 4 40 160 
selection of an architect, to estimate conatruc- Audio visual class/laboratory... 2... 5. 005-5005 20 60 1200 
tion costs, to estimate furniture and equipment Repelr shop ae nae ; 1 400 400 
requirements, andtorsisefunds. eens 5376 
A program may be concerned with the expan- NR a . 
sion of exiating physical facilities to accommo- Television: 
date a growing organization, or with the de- Coordinator of educetional activities of TV.......... 1 1 140 140 
velopment of new facilities on a site not yet Faculty office 1 1 100 100 
selected for an organization in process of 2 2 2 2 2 eens 
formation. In either cease, the program ia a set Technical Coordinator See eS TA SE LS ls re a | | 100 100 
of instructions and criteria derived from con- Higher education officers... 6. eee eens : 2 80 160 
sideration of many factors, including at least Secretary eee ee renee | 1 60 60 
the following: Student work stations... eee 3 60 180 
1. Policy. The organization's goals and ob- Combed OOM aires saad ees fa aherete arse a-araea alae 1 400 400 
jectives for future growth and change. In an OE ERO NAT CORA rrr ie 1 400 400 
educational institution this would be known as WN as can asprausivy esvscnrdrs, ancgniocbouek ae RIa Gd MET ERG NEE eee 1,540 


the academic plan. 
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TABLE 3 Sample of Detailed Building Program Space Description 
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Preparation and setting up of movable demonstration bench, storage of 


chemicals and apparatus, storage of bench 


Area Number: MM-11 

Name of Space: Biology/chemistry preparation room 
Number: One 

Floor Area: 180 sq ft 

User: Faculty, lab technician 

Purpose: 

Ceiling Height: No special requirements 

Lighting Requirements: No special requirements 


Heating, Ventilating, Air 
Conditioning, Exhaust: 
Suggested Materials 


for Floors Walls: 
Ceiling: 


Doors: 


Fume hood 


Acid resistant floor and base 


Hf direct access is provided to hall, then door to hall to be solid core or 


equivalent, gasketted; window with sliding panel, door width to allow 
passage of movable bench 


Equipment and Furniture: X 


Chemical bench 12 ft long with sink, hot and cold water, gas, vacuum, 


and air, chemical resistant stop, cupboards and drawer under; reagent 


shelf, acid drain 
Storage cabinets and shelving 


Fume hood 


NOnPon 


. Stool 
Special Utility Requirements: 
Spatial Relationships: 


Electric wall clock 
Stee! chalkboard, 4 > 3 ft 
Pegboard, 4 3 ft for drying glassware 


Plugmold on wall above bench 
Adjacent to hall at stage level and to service access 





the public, and others outside the immediate 
organization; and the flow of information, 
supplies, and material. 

5. Constraints. Limitations of budget, time, 
area of site, zoning restrictions and availability 
of special equipment. 


Programming 


The process by which the program is produced 
is called programming. This may be done by 







Fig. 1 Program process outline. 


the client (the people who are going to use the 
building), the architect, or a consultant, In any 
case, the process is essentially the same and 
consists of the following steps. 

1. Existing data. Assembly and review of all 
existing documents concerning policy deci- 
sions, enrollment projections, corporate plans, 
and other papers that describe the present and 
future structure of the organization. 

2. Planning committee. Appointment of a 
planning committee to review the programming 
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work as it proceeds, to resolve possible con- 
flicts over such matters as the allocation of 
space or other resources among competing 
divisions, and to approve the completed pro- 
gram document, The committee should include 
a representative of each functional area within 
the organization. Most of these functional 
areas can be identified prior to the beginning 
of the programming process by reference to 
organization charts and telephone directories 
and through consultation with administrators. 
The size and, consequently, the number of 
functional areas specified depend largely on 
the level of detail to which the programming 
is expected to go. For example, all administra- 
tive functions might be subsumed under an Of- 
fice of the Vice President for Administration. 
'f more detail is required, subdivisions might 
be made to establish separate offices for fiscal 
planning, personnel, buildings and grounds, 
etc. 

3. Interviews. Interviewing individuals and 
groups representing each functional area with- 
in the organization. The purpose of these inter- 
views is to ask the individual, Who are you, 
what do you do, how do you do it, with whom, 
and in what kind of space? Ideally, these dis- 
cussions should almost never touch on the 
question of how much space is needed. The 
programmer should know from the space in- 
ventory how much space exists, if any; and he 
will be able to observe overcrowding or gross 
under-utilization. The person using the space 
is the expert regarding how it is used. The 
programmer is an expert in translating need 
into square feet. The success of the discus- 
sions depends upon each party's ability to stay 
within his own area of expertise. 

4. Draft program. Following the interviews, 
the programmer writes a detailed sheet for 
each functional area (see Tables 1 to 3). The 
draft program sheet will include the program- 
mer's analysis of the spaces required and their 
sizes. The sheet is then sent to the person 
interviewed. Review and further discussion 
take place as required until he is satisfied that 
the program sheet represents his explicit un- 
derstanding of need. 
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5. Committee review. The planning commit- 
tee meets to review the draft program sheets. 
The committee must judge individual space 
requests in the context of the whole organiza- 
tion, It must ensure that requests are not re- 
dundant but complementary and that no inter- 
este have been ignored. 

6. Estimate of building size and cost. The 
program consultant totals the net square foot 
Space, requests, and estimates the building 
area needed in gross square feet. This is done 
by applying @ “net-to-gross" multiplier to allow 
for circulation space, washrooms, mechanical 
equipment areas, and wall thicknesses. Typical 
multipliers are 1.66 for offices, 1.35 for under- 
graduate libraries, and 1.25 for suditoria. The 
total gross square footage is now used to make 


an approximate estimate of construction cost. 
Other costs such as furniture, equipment, site 
works and professional fees may be estimated 
in order to arrive at a total development cost. 

7. Final decision and review. The committee 
now has e list of carefully considered state- 
ments concerning the amount and type of space 
required by seach functional ares based on 
specified assumptions concerning its responsi- 
bilities, and an approximate estimate of the 
cost of developing a building or buildings to 
accommodate the programmed spaces. It is 
highly likely that the total demands exceed the 
organization's resources. The task now is to 
decide how much space should be allotted for 
each purpose. The planning committee may 


resolve the conflict, or the president of the 
organization and some representative group of 
advisers may make the final deci 
cerning allocations of space or development 
funds. 

The process outlined above reduces a vast 
amount of data to a reasonable set of state- 
ments concerning any one of which there 
should be little or no argument, and so the 
decision-making process should be compara- 
tively easy. When the decisions have been 
made, the organization will have clarified its 
goals and established a reasonably firm basis 
for physical planning and architectural design. 
Figure 1 illustrates the programming process 
as it might apply to an educational institution. 
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By BRUNO MOLAJOLI 


GENERAL OBSERVATIONS 


Whenever it is proposed to build a museum— 
whether large or smali—there is usually one 
preliminary matter to be settled: the choice of a 
site. Where several possibilities are available, 
the drawbacks and advantages of each must be 
carefully weighed. 

Should the site be central, or on the out- 
skirts of the town? This appears to be the most 
usual dilemma, Until 20 or 30 years ago there 
was a preference for the center of o town, with 
its better transport facilities. But as the use and 
speed of public and private transport have grad- 
ually increased and it has become easier to get 
from one point to another, it has been realized 
that the convenience of a central situation for s 
museum is outweighed by the many and sub- 
stantial advantages of a less central position. 
These include s greeter choice and easier ac- 
quisition of land (at lower cost), less fatigue 
from the noise of traffic—a growing and al- 
ready very real problem—and an atmosphere 
fess laden with dust and with gases which 
when not poisonous are, to say the least, un- 
pleasant. 

A museum should slways be readily acces- 
sible from all parts of the town by public trans- 
port and, if possible, be within walking dis- 
tance as well, and must be within easy reach of 
schools, colleges, university, and libraries. As 
® matter of fact, all these institutions have simi- 
lar problems and stand equally in need of topo- 
graphical coordination; it would be advisable to 
take this into account at the town-planning 
stage, rather than deal with each case sepa- 
rately, as it arises, a method which may involve 
the sacrifice or neglect of many desiderata. 

Museums tend nowadays to be regarded 
more and more as “cultural centers.” It must 
therefore be remembered thet as such they are 
visited not only by students but by people with 
different backgrounds who, if a museum is near 
enough and easy to reach, may come to it, even 
with little time to spare, in search of instructive 
recreation. 

Though there is still a prejudice against the 
building of museums in parks or gardens —on 
the plea that this makes them more difficult to 
reach and disturbs the tranquillity of such 
places—these are becoming very popular as 
the sites of new museums. They offer consider- 
able advantages—a wider choice of detached 
positions, thus reducing the risk of fire; a rela- 
tive degree of protection from dust, noise, vi- 
brations, exhaust gases from motor engines or 
factories, smoke from the chimneys of 
houses and from municipal heating plants, the 
sulphur content of which is always harmful to 
works of art. 

A belt of trees surrounding the museum 
building serves as an effective natural filter for 
dust and for the chemical discharges that pol- 
jute the air of a modern industrial town; it also 
helps to stabilize the humidity of the atmo 
sphere, to which paintings and period furniture 
are often sensitive, It is said that large trees, if 
unduly close to the building, cut off or deflect 
the light and thus diminish or alter its effect 





Museums, The Organization of Museums, UNESCO, 
Place de Fontenoy, Paris, 1967. 


on color; but this disadvantage would appear to 
be unimportant, or in any case easy to over- 
come. 

The surrounding land may offer space for an 
annex, built st a suitable distance from the 
museum itself, to house various types of equip- 
ment and services (heating and alectricity, 
repair shop, garage, etc.), or the stores re- 
quired for them (wood, textile materials, fuel 
oils, etc.), which it would be unsafe or, for 
some reason, inconvenient to stock in the main 
building. 

Moreover, space will slways be available 
—at least in theory—for future expansion, 
either by enlargement of the original building 
or by the construction of connected annexes; 
this is particularly important if the first project 
has to be restricted in scale for reasons which, 
though unavoidable, are likely to be transitory. 

The besuty of a museum is considerably en- 
hanced if it is surrounded by # garden which, if 
the local climate is propitious, can be used to 
advantage for the display of certain types of 
exhibit, such as ancient or modern sculpture, 
archaeological or architectural fragments, etc. 

Part of the surrounding grounds may also 
provide space for # car park, 

The planning of a museum is an outstanding 
example of the need not only for preliminary 
and specific agreements but for close and un- 
interrupted collaboration between the architect 
and his employer. 

There is no such thing as a museum planned 
in the abstract, suitable for all cases and cir- 
cumstances. On the contrary, every case has 
its own conditions, requirements, characteris- 
tics, purposes, and problems, the as sment 
of which is primarily the task of the museum 
director. It is for him to provide the architect 
with an exact description of the result to be 
simed st and of the preliminary steps to be 
taken, and he must be prepared to share in 
every successive phase of the work— failing 
which the finished building may fall short in 
some respects of the many and complex techni- 
cal and functional demands which a modern 
museum must satisfy. 

Another point to be considered is whether 
the new building is to house an entirely new 
museum (whose contents have yet to be as- 
sembled) or to afford a permanent home for en 
existing collection. In the first case we have the 
advantage of a free approach to the problem 
and can decide on an ideal form for the muse- 
um: but with the attendant drawback of be- 
ginning our work in the abstract, on the basis 
of entirely vague and theoretical assumptions 
which future developments will probably not 
confirm. In the second case we must take care 
not to go to the opposite extreme by designing 
a building too precisely adapted to the quality 
and quantity of the works or collections which 
form the nucleus of the museum; future needs 
and possibilities of development should always 
be foreseen and provision made for them. 

All this is part of the director's responsi- 
bility. 

Due regard should siso be given to the spe- 
cial character of the new museum — the quality 
it already possesses and by which it is in future 
to be distinguished—in relation to ita collec- 
tions. This may, of course, be of several kinds 
(artistic, archaeological, technical, scientific, 
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etc.) and respond to various needs (cultural, 
general or local permanence or interchange- 
ability, uniformity of the exhibits or group 
display, e@tc.). 

Noturally, every type of collection, every 
kind of material, every situation has its own 
general and individual requirements which 
will considerably influence the structure of the 
building and the form and size of the exhibi- 
tion rooms and related services. It is no use 
attempting to present a series of archaeological 
or ethnographical exhibits, whose interest is 
chiefly documentary, in the space and sur- 
roundings that would be appropriate to @ col- 
lection of works of art, paintings, or sculpture 
of great aesthetic importance, or to apply the 
same standards to a museum arranged chrono- 
logically and one whose exhibits are classified 
in artistic or scientific categories; nor is it pos- 
sible to display o collection of small works of 
ert, such as jewelry, small bronzes, medallions, 
miniatures, etc., in rooma of the size needed for 
large objects of less meticulous workmanship, 
which require to be seen as « whole end from a 
certain distance. 

Even 6 picture gallery cannot be designed in 
such 5 way a8 to serve equally well for the exhi- 
bition of old pictures and modern ones: for, 
apert from the fact that aesthetic considera- 
tions recommend different settings for the two 
groups, it is obvious that a gallery of old 
paintings is comparatively “stabilized,” where- 
as the appearance of a modern gallery is to 
some extent “transitory,” owing to the greater 
ease ond frequency with which additions, 
changes, and resrrangements can be made, In 
the latter case, therefore, not only the architec- 
tural features of the building but also its actual 
construction must be planned with a view to 
facilitating the rapid displacement and change- 
over of exhibits. The transport of heavy statues, 
the adaptation of space and the use of the 
sources of light in the way and on the scale 
most appropriste for particular works of art, 
should be taken into account as well as the pos- 
sibility either of grouping or of displaying them 
singly, according to the importance and empha- 
sis to be attributed to them. 

A museum must be planned not only in reia- 
tion to its purpose and to the quality and type 
of its exhibits, but also with regard to certain 
economic and social considerations. For in- 
stance, if it is to be the only institution in the 
town which is suitable for a number of cultural 
purposes (theatrical performances, lectures, 
concerts, exhibitions, meetings, courses of 
instruction, etc.) it may be desirable to take ac- 
count in the initial calculations of the financial 
resources on which it will be able to rely, the 
nature of the local population, the trend of de- 
velopment of thet population as revesled by 
statistics, and the proportion of the population 
which is interested in each of the museum's ac- 
tivities. 

In fact, the word “museum” covers s wide 
range of possibilities, and the architect com- 
missioned to design one must make clear —to 
himself first of all—not only the specific char- 
acter of the museum he is to build but the po- 
tential subsidiary developments and related 
purposes which can be sensed and foreseen in 
addition to the dominant theme. 

The future may see substantial changes in 
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our present conception of museums. If the 
architect who designs one allows in his plan 
for easy edaptation to new fashions, new de- 
velopments, new practical and sesthetic possi- 
bilities, his work will be all the sounder and 
more enduring. A museum is not like an exhibi- 
tion, to be broken up after a short time and 
brought together later in an entirely different 
form, There should be nothing “ephemeral” in 
its character of appearance, even where the 
possibility of changes or temporary arrange- 
ments is to be contemplsted. 

These considerations should be borne in 
mind when the architectural plans for the 
building are drawn up. 

According to @ prejudice which, though 
gradually dying, is still fairly common, a muse- 
um building should be imposing in appearance, 
solemn, and monumental. The worst of it is 
that this effect is often sought through the 
adoption of on archaic style of architecture. We 
sre all acquainted with deplorable instances of 
new buildings constructed in imitation of the 
antique; they produce ea markedly antihistorical 
impression, just because they were inspired by 
a faise view of history, Another outmoded prej- 
udice is that which demands « “classical” 
setting for ancient works of art, as though their 
venerable dignity would suffer and their aes- 
thetic value be diminished if they were placed 
in modern surroundings. 

But though the style of the building should 
be frankly contemporary and governed by the 
creative imagination of ite designer, architec- 
tural interest must not be an end in itself but 
should be subordinated to the purpose in view. 
In other words we must not devote our entire 
effort to designing rooms which will be archi- 
tecturally pleasing; it is at least equally impor- 
tant that sttention be concentrated on the 
works exhibited, that their mise en valeur be 
ensured and their predominance established. A 
museum in which the works of art were rele- 
gated to the background and used to "“com- 
plete” a pretentious architectural scheme, 
could not be regarded as successful; but 
neither could a museum which went to the 
other extreme, where the construction was 
subordinated to cold, mechanically functional 
considerations so that no spatial relationship 
could be created between the works of art and 
other exhibits—a museum with a completely 
impersonal atmosphere. 

The ideal would seem to lie somewhere 
between these two extremes — the aim being to 
allow for that sense of proportion which should 
always be in evidence when a museum is 
planned, to ensure that the visitor will find 
there the friendly, welcoming atmosphere, the 
attractive and convenient features that he en- 
joys in his own house. 

it is the difficult but essential task of the 
architect, no less than of the director of a muse- 
um, to bring the place into conformity with the 
mentality and customs of every citizen of what- 
ever rank and standard of education. Much 
will depend on the level of taste of both men, on 
their human qualities of sympathy and sensibil- 
ity, which must go hand in hand with their 
professional abilities and which cannot be 
prompted or taught. 


PLANS FOR SMALL MUSEUMS 


The foregoing remarks apply to every new mu- 
seum, whatever its size. We shall now consider 
more particularly the principles and character- 
istics on which the planning and construction 
of small museums should be based. 

By “small museum" we understand any in- 


stitution whose program and finances sre re- 
stricted so that, at least at ite inception, the 
Premises built for it will be of limited size, in 
most cases only one story high. 

itis not $0 easy to determine precisely within 
what limits the idea of the “little museum" is 
to be confined; for while it may, at its smallest, 
consist of one room, it may on the other hand 
be of an appreciable extent, though still too 
small to be properly described as a medium- 
sized or large museum. 

For the present purpose it may be assumed 
thet the “small museum” will not consist of 
more than 10 to 12 medium-sized exhibition 
rooms (16 * 24 sq ft) in addition to its other 
services. 

A new museum, even on this smal! scale, 
cannot function efficiently unless it respects 
the general principles of museography end the 
special possibilities for applying them which 
are provided by the particular circumstances 
governing its construction, 

There are certain museographical considera- 
tions which must have » decisive influence on 
the structure of the building, for instance, on 
the arrangement of the rooms or the type of 
roof chosen, and which are therefore of techni- 
cal importance in the construction. 

Consequently, the successful plenning of a 
museum enteile the well-considered choice 
and unerring application of these deciding 
principles, whose chief theoretical and practi- 
cal aspects | shall now briefly describe. 


Natural Lighting = This is one of the subjects most 
keenly discussed by museum suthorities, and 
is, indeed, of outstanding importance. It was 
believed at one time that electric light, being 
easy to switch on, adaptable and unvarying in 
its effects and able to give full vaiue to architec- 
tural features, might provide mot merely an 
alternative to the use of daylight in museums, 
but « substitute for it. But experience has 
forced us to recognize that—especially where 
running expenses have to be considered — day- 
light is still the best means of lighting a muse- 
um, despite the variations and difficulties 
which charecterize it at different seasons and 
in different places. The building should there- 
fore be so planned as to make the best use of 
this source of light, even if certain other struc- 
tural feetures have to be sacrificed as a reault. 
Daylight may come from above or from the 
side. In the former case suitable skylights will 
be provided in the ceilings of the exhibition 
rooms. In the latter case, one or more walls 
will be pierced by windows, the height and 
width of which must be decided according to 
individual requirements (see Fig. 14-/.). 


Lighting from Above This type of lighting, some- 
times called overhead lighting (! dislike this 
term, which seems too restrictive, ignoring the 
possibility of directing the light from above at 
any desirable angle), has long been favored by 
the designers of museums, for it presents cer- 
tain obvious advantages. 

1. A freer and steadier supply of light, less 
liable to be affected by the different aspects of 
the various rooms in the building and by any 
lateral obstacies (other buildings, trees, etc.) 
which might tend, by causing refraction or by 
casting shadows, to alter the quantity or quality 
of the light itself. 

2. The possibility of regulating the amount 
of light cast on the pictures or other exhibits 
and of securing full and uniform lighting, giving 
good visibility with a minimum of reflection or 
distortion, 

3. The saving of walispace, which thus re- 
mains available for exhibits. 


4. The maximum latitude in planning space 
inside the building, which can be divided with- 
out requiring courtyards or light shafts. 

5. The facilitation of security measures, 
owing to fewer openings in the outside walls. 


Compared with these advantages, the draw- 
backs seem trifling and can in any case be re- 
duced or overcome by suitable technical and 
structural meesures. They are: 

1. The excess of radiating light, or of dif- 
fused light interspersed with irregular rays. 

2. The disadvantages inseparable from any 
system of skylights (increased weight of the 
roof or ceiling supports; liability to become 
coated with dirt; risk of panes being broken; 
danger of rainwater infiltration; condensation 
of moisture; admission of sun rays; irradia- 
tion and dispersion of heat, etc.). 

3. The monotony of the lighting, and oppres- 
sive claustrophobic effect produced on visitors 
called upon to walk through a long succession 
of rooms lit from above. 

4. The greater complexity of the architec- 
tural and technical problems to be solved in 
providing # roof which, while adapted to this 
form of lighting, will effectively serve its vari- 
ous purposes (problems relating to weather- 
proof qualities, heating, maintenance, cleaning, 
security, etc.). 


Lateral Lighting This is provided either by ordi- 
nary windows of various shapes and sizes, 
placed at suitable intervals in the walls, or by 
continuous openings; both windows and 
openings may be placed either at a level at 
which people can see out of them or in the 
upper part of the wall. 

The solution adopted will be determined by 
the type of museum and the nature of its exhib- 
its, as the sdvantages and disadvantages vary 
from one to another, 

Windows at the usual level, whether separate 
or continuous, have one serious drawback, in 
that the wall in which they are placed is ren- 
dered useless and the opposite wall practically 
useless, because showcases, paintings, and 
any other object with a smooth reflecting sur- 
face, if placed against the wall facing the 
source of light, will inevitably cause an inter- 
play of reflections which impedes visibility. 
These windows will, however, shed full and 
agreeable light on exhibits placed against the 
other walls and in the center of the room ats 
correct angle to the source of light. 

Advocates of lateral lighting point out that 
this is particularly successful in bringing out 
the plastic and luminous qualities of paintings 
and sculpture created in past centuries, when 
artists usually worked by such light. 

All this must be considered in conjunction 
with the proper use of the floor space, the 
shape, arrangement, and sequence of the dif- 
ferent rooms, their size and depth in relation to 
the outer walis—the aim being to make the 
most of the sources of light and to obtain the 
greatest possible uniformity of lighting 
throughout each room. 

A definite practical advantage is, however, 
that of rendering possible the utmost simplicity 
and economy in the style of building, permitting 
the adoption of the ordinary, nontransparent 
rooting (flat or sloped) customary in the dis- 
trict, and providing, thanks to the side win- 
dows, » convenient and simple method of regu- 
lating ventilation and temperature in museums 
which cannot afford expensive air-condi- 
tioning apparatus. 

Another advantage of windows placed at the 
ordinary level is that some of them can be 
fitted with transparent glass, allowing pleasant 
views of the countryside, gardens, or architec- 
turally interesting courtyards. This provides a 
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Fig. 1 Different methods of admitting natural fight from above. (a) Cross section. (b) to (h) Cross section and view 


from above. (i) and (j) Cross section. 


diversion, resting the visitor's eyes and re- 
freshing his mind. 

For this purpose it may be wise, even where 
overhead lighting is adopted, to arrange @ few 
lateral openings for the passing visitor. 

High-placed windows, especially if they oc- 
cupy more than one wall, provide more light, 
more closely resembling that supplied by sky- 
lights, and leave all four wails free for exhibits: 
but as they must be placed at a considerable 
height, if visitors are not to be dazzled, the 
rooms must be comparatively large and the 
ceilings lofty. This means that considerable 
stretches of wall will be left blank, and building 
expenses will increase owing to the larger size 
of the rooms. 

The tendency nowadays is to abandon uni- 


form lighting in favor of light concentrated on 
the walls and on individual exhibits or groups 
ot exhibits, which are thus rendered more con- 
spicuous and more likely to attract the visitor's 
attention. Consequently, instead of lighting the 
whole room, it is found preferable to light the 
showcases from within, either by artificial 
lighting or by backing them with frosted glass 
which admits daylight from outside. 

This is a possibility which the architect of # 
small museum can bear in mind, making use of 
it in special cases and for objects (glass, ce- 
ramics, enamels, etc.) whose effect can be 
heightened by such lighting. But it entails 
special structural features which may compli- 
cate the general budget. 

Moreover, if the lighting system is too rigid, 


too definitely planned to suit a particular 
setting and to establish certain relationships 
between that setting and the exhibits, it will 
form an impediment by imposing @ certain sta- 
bility, tending to reduce the museum to the 
static condition from which modern institu- 
tions are striving to emerge—the present-day 
being that a museum should make a lively, dy- 
namic impression. 

It therefore seems preferable, especially in 
small museums, to choose an intermediate sys- 
tem which can be adapted to varying needs and 
necessary changes, even if it thus becomes 
more difficult to achieve ideal results. 


Utilization and Division of Space = in designing » mu- 
seum the architect will also be decisively in- 
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Fig, 2 


(a) to (d) Floor plans for the location of doors in relation to the use of space. (e) 1 — Traditional location 


of doors. 2 to 8 — Secondary doors. 9 to 15 — Polygonal enclosures. 


fluenced by the way in which it is intended to 
utilize and divide the space to be devoted to the 
displays. This, too, is of course closely con- 
nected with the question of lighting, which we 
have already discussed. 

The modern tendency is to create large un- 
broken spaces, which can then be divided up by 
movable partitions or lightweight structures, to 
be grouped or displaced as required. 

The traditional system is the contrary one of 
dividing the space, by means of permanent 
walls, into rooms of various sizes, which may 
be either communicating or independent (con- 
nected, in the latter case, by passages or side 
galleries) (see Fig. 24-6) 

A small museum may do well to adopt an 
intermediate system with a succession of av- 
erage-sized rooms (for the display of perma- 
nent collections whose contents will not 
change, such as those received through be- 
quests, donations, etc.) and one or more large 
rooms which can be variously divided up when 
required by movable partitions or light struc- 
tures. 

The structure of the building and, with it, 
the interior and exterior technical features, 


will vary according to the purpose for which it 
is intended. Requirements and costs will be 
different in each separate case, for it is evident 
that the larger the surface to be roofed in one 
span without intermediate supports, the 
greater the technical problem and the cost of 
the roof. Furthermore, the architect's calcula- 
tions for the various features of o coordinated 
project (plan, circulation, lighting, ete.) will 
not be the same if the project relates to rigid 
construction subdivided by permanent walls, 
or to flexible construction, adjusted to the 
changes periodically effected in the museum. 





Museum Services Before considering the plan- 
ning of the museum it is essential to determine 
the size and location of the various services. 
In other words, we must decide how much 
space can and should be allocated for sub- 
sidiary activities, or for those necessary to the 
functioning of the museum in its relationship 
with the public (offices, rooms for meetings 
and lectures, library, documentation service) 
on the same floor as the exhibition rooms, 
and which services and technical plant (heating 
and electrical apparatus, storerooms, work- 


shops, garage, etc.) can be housed in the base- 
ment or, if possible, in special outlying build- 
ings to be built as annexes, at a convenient 
distance from the main building. 

it should be remembered that the usual 
custom is to set aside for these purposes an 
area which may be as much as 50 percent of 
the total space available. In small museums 
this proportion may be reduced. But the fact 
remains that two conflicting needs have to be 
reconciled: on the one hand there must be 
easy communication between the public rooms 
and the museum services, since this makes 
for smooth relations between visitors and 
staff; on the other hand it must be possible to 
separate these two sections, so that they can 
function independently at any time. This is 
necessary chiefly to safeguard the collections 
at times when the building is closed to the 
public while the curators or office staff are 
still at work and the library and lecture hail 
in use. 


Planning 


it is hardly necessary to explain, before em- 


barking upon a discussion of the different 
questions that may arise when a small mu- 
seum is being planned and built, that my aim 
is merely to put forward certain suggestions 
to serve as practical pointers, based on experi- 
ence of the subject, with no intention of tres- 
passing upon the domains of the various 
technical authorities who must inevitably be 
consulted. 


The Exterion A museum which is to be built 
in an isolated spot or reserved apace (park, 
garden, etc.) needs to be surrounded by an 
enclosure, especially if the site forms part 
of an extensive ores. For the visitor, this 
enclosure will provide a foretaste of the 
museum's architecture, and thus must not 
constitute » “psychological barrier,” though 
the fundamental aim of security, which it 
has to serve, must not be sacrificed. 

If, on the contrary, the museum is to over- 
look s public street, it will always be advisable: 
(a) to separate it from the stream of traffic 
by a belt of trees or even by flowerbeds; (b) 
to set back the entrance in a quiet corner: 
(c) to allow space for a public car park. 

The architect should think of the building 
he hes been asked to design as an organism 
capable of growing, and therefore provide 
from the outset for suitable possibilities of 
expansion, so thet when the time comes for 
this it will not require far-reaching and costly 
alterations. He should regard the portion to be 
built as the nucieus of a cell, capable of 
multiplying itself or at least of joining up, 
according to plan, with future enlargements. 

Where space permits, it is best to allow for 
horizontal expansion, as this, though more 
expensive, has the twofold advantage of 
enabling all the display rooms to be kept 
on one level and of leaving the roof free for 
overhead lighting. 

Renouncing all pretensions to a monumental 
style, the outward appearance of the building — 
especially if overhead lighting is adopted, so 
that there ara no windows to break the sur- 
face—should be distinguished by a simple 
balance of line and proportion and by its 
functional character. 


Arrangement Any general pian of construction 
which entails an apportionment of premises 
is closely bound up with the purpose of the 
museum and the nature, quality, and principal 
components of its collections, Each type of 
museum has different requirements, which 
may be met by various architectural methods. 

It is difficult to give any exect classifica- 
tion of the different types of collections, but 
we can offer a very brief one, if only to indi- 
cate the wide range of demands the designer of 
8 museum may be called upon to meet: 

1. Museums of art and archaeology. The 
size of the rooms and height of the ceilings 
will be determined by the nature and dimen- 
sions of the works to be exhibited. It is not 
difficult to calculate « practical minimum cap- 
able either of accommodating old paintings, 
which are usually large, or medium-sized 
modern canvases; @ suitable room might 
measure about 16 by 23 ft, with wall accom- 
modation to a height of about 14 ft. In the case 
of furniture, or of examples of decorative art 
(metal, glass, ceramics, textiles, etc.) to be 
displayed in showcases, the ceiling need not be 
as high. Hf pictures and sculpture are to be 
shown separately, their settings must be dif- 
ferent from the point of view of space and 
lighting. For silver, jewelry, or precious 
objects, it may be better to use showcases set 
in the walis—which can thus be equipped with 
locking devices and antiburglar safeguards — 
lit from within, the rooms being left in semi- 
darkness. Rooms lit by artificial means rather 


than by sunlight are best for drawings, en- 
gravings, watercolors, and textiles. Such 
rooms may be long and narrow rether than 
squere—rether like corridors or galleries—as 
the visitor has no need to stand beck in order 
to look at the exhibits, which will be arranged 
in showcases against the longest walls. 

2. Historical or archival museums. These 
need less space for the showcases in which 
their exhibits sre placed, and comparatively 
large and numerous storerooms for the docu- 
ments kept in reserve. Relics and papers are 
best shown in rooms equipped with suitable 
protective devices and artificially lighted, 
though some use may also be made of indirect 
natural light. 

3. Ethnographic and folk museums. The 
exhibits are usually displayed in showcases. 
They are often large and cumbersome, re- 
quiring # good deal of space. Considerable 
space is also needed for reproducing typical 
surroundings, if this is done with genuine 
pieces and properties or full-sized replicas. 
Strong artificial lighting is generally used as 
being more effective than daylight. 

4. Museums of physicel and natural sci- 
ences, technological or educational museums. 
Qwing to the great variety of collections in- 
volved, their division into sections and the 
necessary scientific cataloging, these mu- 
seums differ in size and in architectural and 
functional characteristics. Where the exhibits 
are arranged in series (minerals, insects, fos- 
sils, dried plants, etc.), medium-sized rooms 
may suffice, whereas reconstructions and 
built-up displays of animals or plants demand 
considerable space and special technical fea- 
tures (for instance, means of keeping the 
special materials and preparations in good 
condition, unaffected by the atmosphere, or 
equipment for maintaining aquaria, permanent 
film displays, etc.). This type of museum 
needs laboratories for the preparation and 
upkeep of certain exhibits (stuffing, drying, 
disinfecting, etc.). 

It thus rests with the architect to decide, 
for each of these types of museum, what ar- 
rangement will best satisfy the particular 
conditions, purposes, and requirements § in- 
volved. 

There can never be any objection to adopting 
the modern principle of a building so con- 
structed that its interior can be adapted, 
divided, and altered to meet the varying de- 
mands of successive exhibitions. If this is 
done, the most important thing is that the con- 
struction shall be “flexible,” that is, capable 
of adaptation to the different features it must 
simultaneously or successively contain, while 
preserving unchanged its general framework — 
entrances and exits, lighting system, general 
services and technical installation. This princi- 
ple is particularly valuable in small museums 
and in any others which must allow for en- 
lergements not always foreseeable at the 
outset. 

The internal arrangement of the available 
space, the distribution and style of the gal- 
leries can then be either temporary or compara- 
tively permanent. In the former case, use will 
be made of movable partitions, panels of 
lightweight material (plywood or thin metal 
frames covered with cloth, eto.) fitted into 
special supports or into holes or grooves 
suitably pleced in the floor; these can either 
be separate or arranged in groups held together 
by bolts or hinges. 

This system is very practical for small 
museums which intend to follow a definite 
cultural program including successive loan 
exhibitions of works of art, and are therefore 
obliged to make frequent changes, dictated 
by circumstances, in the size end appearance 
of their galleries. it has, however, the draw- 
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backs that all the interior structure is inde- 
pendent of the outer walis of the building and 
made of comparatively fragile materials which 
are expensive to keep in repair; moreover 
the place never looks settled, but rather 
mechanical and disjointed—an effect which 
is displeasing to the eye unless the architect 
designs the component parte with great taste. 

Other objections to this method include the 
difficulty of preparing new catalogs and guides 
to keep pace with the changes, and of over- 
coming the conservatiam of s great proportion 
of the public; and, above all, the consequent 
impossibility of arranging circulation within 
the building, and other matters affecting the 
division of space on a permanent basis. These 
things have to be left to the organizers of each 
successive exhibition, and therefore cannot be 
included in the architect's original plan. 

If, on the other hand, the interior space ia to 
be divided up in a more or less permanent man- 
ner, the question of “flexibility” being set aside 
until the comparatively distant time when 
the original pian of the museum comes to be 
radically altered, than the dividing walls can 
be really “built” to last, even if lightweight 
materials are employed. For their role will be 
reduced to providing a background for works 
of art, for showceses, or for any exhibits hung 
on them, and to supporting their share of 
whatever type of roof or ceiling is chosen. 

in this case the interior arrangement will 
be very similar to, if not identical with, that 
of s museum of the traditional type, planned 
as a complete building with all its sections 
permanently fixed and the size and shape of 
its rooms settied once and for all. 

In this kind of structure it is more than 
ever necessary to plan with a view to enabling 
the public to circulate and to arranging the col- 
lections and services in the most rational and 
functional manner possible. 

The question of circulation must be studied 
attentively, so that the arrangement and the 
itinerary will be clear not only to anyone 
looking at the ground plan of the museum 
but also to anyone walking through the rooms. 
It should be planned to fit the logical order 
of the exhibition, whether that order is gov- 
erned by chronology, by the nature of the 
material displayed, or as in a scientific mu- 
seum, sims at providing a connected sequence 
of practical information. 

Though s compulsory, one-way route may 
not be entirely desirable in a large museum, 
it is satisfactory and one might say logical 
in a small one, as it saves space and facilitates 
supervision. Visitors should not have to turn 
back and return through rooms they have al- 
ready seen, in order to reach the exit. They 
should, however, be able to turn off on their 
way round if they wish to cut short their visit 
or confine it to certain things that particularly 
interest them. 

So, even if a museum is to show «a series 
of selected works of the first quality, we should 
consider the possibility of arranging them in 
proximity to one another in such a way that 
they can be seen without the necessity of 
traversing the entire building. For exemple, 
in # succession of rooms surrounding an inner 
courtyard (see Fig. 3). 

Care should always be taken, however, to 
avoid the confusion of too many adjacent 
doors, or of rooms running peraliel to one 
another; visitors must not be made to feel 
that they are in a maze where they can easily 
lose their way. 

if the designer's preference or the demands 
of space result in a series of rooms all set 
along the same axis, it may be desirable to 
connect them by @ corridor. But this should 
not be the only means of access to the rooms, 
for if the visitor is forced to return to it each 
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Fig. 3. Suggested floor plan for a small museum. 


time, fatigue and bewilderment will be much 
increased. 


Entrance However many outside doors may 
be found necessary for the various museum 
services (but these should be as few as pos- 
sible, to facilitate supervision and security 
measures), there must be only one public en- 
trance, placed quite separately from the others. 
This should lead into a vestibulo where certain 
essential services will be located—sale of 
tickets, information service, and sale of 
catalogs and postcards. In a small museum 
one person will of course be responsible for 
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Fig. 4 Different ways of dividing up exhibition space. 


all this, and the necessary installation must 
be carefully planned to ensure the most 
practical form and arrangement. The official 
in charge should not be confined to a booth be- 
hind a window, but should be able to move 
about freely and leave his [her| position when 
circumstances require. 

In a little museum it would be particularly 
unsuitable to design the entrance hall on a 
massive or pompous scale, a6 was customary 
in the past, making it unnecessarily lofty, and 
to decorate it in would-be monumental style, 
like the atrium of a classical temple, with 
arches and pillars. Modern architects tend 
increasingly to reduce overhead space and give 
the greatest possible width and depth, pro- 
ducing a balanced effect of greater intimacy 
and attraction. It is important for the entrance 
hall to seem attractive even to the casual pas- 
serby — who is always a4 potential visitor to the 
museum. it should provide an easy introduction 
to the building, a point from which the indi- 
vidual visitor can find his way without dif- 
ficulty and where large parties can be greeted 
and assembled. It must therefore be fairly 
spacious, and provided with the strict mini- 
mum of sturdily built furniture (one or two 
tables for the sale of tickets, catalogs, etc., 
a cloakroom, a few benches or chairs, a notice 
board, » general plan of the museum to guide 
visitors, a clock, and perhaps a public tele- 


phone booth and a letterbox). It is mot advis- 
able to have only one door from here into the 
exhibition rooms; there should be two, an 
entrance and an exit, far enough apart to 
prevent delay should there be a crowd but 
placed in such a way that both can be easily 
watched at the same time. 

In museums where arriving and departing 
visitors are to be mechanically counted, an 
sutomatic turnstile should be installed, serving 
both doors but placed st a sufficient distance 
from the main entrance and the ticket office. 
Another possible method is that of the photo- 
electric cell, but the objection to this is that 
when visitors are crowding through the turn- 
stile the record may not be accurate. In mu- 
seums where admission is free, attendance 
can be computed for statistical purposes more 
simply by the custodian with a manual coun- 
ter —which will avoid adding an unnecessary 
complication to the fittings of the entrance 
hall. 


Exhibition Rooms—Shape and Requirements A mu- 
seum in which all the rooms are the same size 
becomes very monotonous. By varying their di- 
mensions and the relation between height and 
width—and also by using different colors for 
the walis and different kinds of flooring—we 
provide a spontaneous and unconscious stim- 
ulus to attention (see Fig. 4a-f) 
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Fig. 5 


In 1942, Mies van der Rohe devoted a great deal of attention to the theoretical design of a museum for a 


small city to provide a setting for Picasso's painting Guernica. The building is designed to be as flexible as possible, 
consisting simply of a floor siab, columns, roof plate, free-standing partitions and exterior walls of glass. 
The relative “absence of architecture” intensifies the individuality of each work of art and at the same time incor- 


porates it into the entire design. 


One of the museum's original features is the auditorium which consists of free-standing partitions and an acoustical 


ceiling. 


“Two openings in the roof plate (3 and 7) admit light into an inner court (7) and into an open passage (3). Outer 
wails (4) and those of the inner court are of glass. On the exterior, free-sta walls of stone would define outer 


courts (1) and terraces (10). Offices (2) and wardrobes would be free-standing. 
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Monotony also results when a number of 
rooms follow one another in a straight line. 
Even where this cannot be entirely avoided, 
the rooms should be so constructed that the 
doors are not opposite one another, providing 
a “telescopic” view through the building. 
An uninterrupted prospect of the long route 
ahead is usually found to have a depressing 
effect on visitors. 

There are, however, undoubted advantages 
in being able to see into several rooms at the 
same time; it is a help, for instance, in directing 
visitors, and for security purposes. 

On the other hand, by varying the positions of 
the doors we are also able to place the visitor, 
from the moment of his entrance, at the point 
chosen by the organizer of the display as the 
best for conveying an immediate and striking 
impression of its general contents, or for giving 
a view of the most important piece in that 
particular room, In principle, the door should 
be placed in such a way that a visitor coming 
through it will see the full length of the op- 
posite wall. It is therefore not advisable for it 
to face a window, since the visitor will then 
be dazzled just as he comes in. 

With regard to the shape and size of the 
rooms, | have already pointed out that dimen- 
sions should be varied so as to stimulate the 
attention of the public and should also be 
adapted to the size of the exhibits. 

| ought perhaps to repeat here, for the sake 


The floor of the auditorium is recessed 
umber (6) is the print department and a space for 
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of clarity, that the form and size of the rooms 
will also depend to some extent on the lighting 
system chosen, Overhead lighting allows 
greater diversity of shape (rectangular, polyg- 
onal, circular, etc.) because the lighting can 
always be arranged on a scale to suit the room. 
Oblong rooms, divided by partitions to a certain 
height, but with one ceiling and skylight, 
should however be avoided; this system has 
proved unsatisfactory both from the aesthetic 
and from the functional points of view. 

The practice of rounding off the corners 
of rectangular rooms is also going out of 
fashion, a8 it has been found that the advan- 
tage of unbroken walls and the impression of 
better use of light in @ more compact space 
are offset by the resultant monotony, and that 
the general effect is not pleasing to the eye. 

Lateral lighting requires shallow rooms, 
their walls set at an oblique angle to the source 
of light. But the larger the windows, the more 
difficult it becomes to prevent light from 
being reflected in the works placed against 
the opposite wall. It is undeniably difficult 
to give a pleasing appearance to these asym- 
metrical rooms; the taste of » fine architect 
is needed to give them character and harmony, 
either by careful attention to spatial propor- 
tion or by the use of different colors for the 
walls and ceiling. 

Theoretically, the door between two laterally 
lit rooms should be placed near the wall next 





to the windows, because otherwise the two 
walls meet in @ dark corner where nothing 
can be exhibited. But if the daylight is admitted 
not through a vertical or comparatively narrow 
window, but through a “ribbon” of glass run- 
ning the whole length of the wall, the problem 
is not the same, In this case the two end walls, 
meeting the outside wall from the normal 
direction, or at a slight angle, will be well 
lit throughout their length; the doorways can 
therefore be placed ot the furthest extremities, 
thus adding to the effective depth of the room. 

One important fact should be remembered 
when the shape of the rooms is being decided. 
A square room, when it exceeds a certain size 
(about 23 sq ft), has no advantage over an 
oblong one, either from the point of view of 
cost (roof span) or from that of the use of space 
in the satisfactory display of the exhibits, 
expecially if they are paintings. 

It is sometimes found advisable to place 
a work of art of outstanding interest and 
exceptional value in 6 room by itself, to attract 
and concentrate the greatest possible attention. 
Such @ room need be only large enough to 
accommodate a single work; but there must 
always be enough space for the public to 
circulate freely. Galleries intended for perma- 
nent exhibitions may, on the contrary, be of 
considerable size, though it is never advisable 
for them to be more than about 22 ft wide, 12 
to 18 ft high, and 65 to 80 ft long. 


Cultural 
SMALL MUSEUMS 


PLANNING THE SMALL MUSEUM 


The objective of the proposed museum should 
be clearly defined, as well as the geographic re- 
gion, the subject (history, natural history, or art) 
and extent of display and other services. 

The following is an example of a suitable basic 
statement for a small museum: 


The basic objective of the Museum is to collect, pre- 
serve, study and exhibit significant objects of the com- 
munity, and provide related educational services in 
order to increase public knowledge and stimulate cre- 
ative activity. 

This statement should have further definition 
by incorporating a reference to the type of collec- 
tions, whether human history, natural history or 
art, 

A good museum includes these basic functions: 
(1) curatorial, (2) display, (3) display preparation, 
(4) education. In order to realize both objectives 
and functions, certain facilities and spaces are 
essential. 

There must be sufficient diversification of 
spaces to allow each function to be undertaken 
separately while at the same time combining cer- 
tain activities in a single area as required for 
economy in a small museum. Because of the many 
and varied kinds of tasks which a museum has 
to perform, it is absolutely impossible to maintain 
good housekeeping and curatorial procedures 
without separation of functions into separate 
rooms. This relation between functions and physi- 
cal facilities is summarized in the following. 
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Functions Space required 





. Curatorial Functions 
a. Collection, preservation, identification, documentation, study, restoro- 
tion, 
b. Storage of collections. 4 


2. Display Function 


9. Office-workroom, Workshop 


b. Reserve Collection Room 


Thematic and changing displays of selected objects and documents from Display Gallery 
the collections arranged to tell a story, 
3. Display Preparation Function 
The preparation of exhibits. Workshop, 
Office-workroom 
4. Educational and Public Functions 
This term has been expanded to include all public functions. ; 
a. Lectures, school tours, society meetings, films, and social functions. a. Lecture room, 
Chair storage closet, 
Kitchenette 
b. Reception, information, sales, supervision of display gallery. b. Lobby 
Sales and Information Counter 
c. Public requirements. ¢. Cloak room, 
Washrooms 


5. Other Services 
a. Mechanical. a, Heating-ventilation plant 
b. Janitorial. b. Janitor's closet 
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Fig. 1 Space organization diagram. 
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The Technical Requirements of Small Museums, 
Raymond O. Harrison, M.R.A.I.C. Technical Paper No. 
1, Canadian Museums Association, Ottawe, Ontario, 
1966. 
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Fig. 3 Basic plan 2. 


small items on 
& cupboards 


waives 


1 








orge items 


moteral rock 


WORKSHOP 


workbench | 








yout toble 








ay 





ndow 








22'-0" 12 
- 
= 4 , 
SF 
DISPLAY ROOM 
spoce for feature items 
S/or seating - 
n centre of ronm oo 
o 
o 
T ‘ 
=f =e 
hog 
= a 6 
a) 3 ES 
~ & 9 
@ 6 & 
= & 3 
> 
: = 
a u 
ag aon 
toom 
cal panel | 
-} secincipnaia¥ 
rw 
folding _ 
9 
2 








2 
~ 
=f 
' 
°o 
+ 
°C} 
i $ 
Mie 
22-0 \ 
\ *rock ov masonry & windows centenmwa _\ = 
| a 
| dedication — 4 r 
ee 
ploqve ve 
"6 
<& 
| Fo 
a2 


Cultural 


SMALL MUSEUMS 
Gallery Design 


ORGANIZATION OF SPACE 


The next step in the planning of a museum is 
the working relationship between these various 
functions. The planning of a good museum must 
reflect the most efficient manner in which the vari- 
ous tasks are carried out individually and in rela- 
tionship to each other, without one adversely af- 
fecting the other. A mojor consideration in this 
planning is the matter of future expansion and 
construction in several stages. 

The diagram (Fig. 1) illustrates the most effi- 
cient working arrangement, 

To illustrate the manner in which a good small 
museum may be planned on the bosis of the or- 
ganizational diagram, three basic plans are pre- 
sented as examples, ranging from the smallest 
possible at 1960 sq ft, up to 3823 sq ft, and 
therefore representing three different capital ex- 
penditures and operating costs. All plans incorpo- 
rate provisions for future expansion and construc- 
tion in several stages as a basic principle. 

It should be further noted that the museum 
plans shown are based upon collections compris- 
ing smaller types of specimens and artifacts. 
Large equipment, vehicles, and farm machinery 
would require considerably more space although 
the basic functions outlined earlier would still ap- 
ply. The following is a summary of some main 
features. 


Basic Plan 1 


This plan (Fig. 2) shows the absolutely minimum 
sizes of spaces required for an effective minimum 
museum, It will be noted that the display area 
is only about 40 percent of the area of the build- 
ing. 

Future expansion of the existing collection stor- 
age room can take place as the collections grow, 
while the existing display room also can be in- 
creased in size as required. Future addition of 
a lecture room off the lobby can also be achieved 
so that the educational functions of the museum 
can be expanded. Note that these additions can 
be made without complication to the roof struc- 
ture of the original plan. The number of perimeter 
display cases shown would be ample to maintain 
and ensure changing displays. 


Basic Plan 2 


This (Fig. 3) is an expansion of Plan 1, with allow- 
ance for further expansion of the display, collec- 
tion, and educational functions in the future. The 
number of perimeter cases shown would be ample 
for the story theme and changing exhibits while 
the center of the room may hove larger items, 
photographic panels or special feature displays. 
The display room is 33 percent of gross. 


GALLERY DESIGN* 


The average American museum visitor (Fig. 4), 
if a mon, is about 5 ft 9% in tall, and his eye 
level is 5 ff 4% in; the overage woman is about 
5 ft 3% in tall, and her eye level is 4 ft 11% 
in. Thus, the mean adult eye-level height is about 
5 ft 2% in. With little eye movement, people 
usually see and recognize with ease things that 
are within an approximately elliptical cone of vi- 
sion, with the apex of the cone at the eye-level 
height. Studies have shown that, in general, the 


* Reprinted with permission from Technical leaflet 
# 52, Gallery and Case Exhibit Design, by Arminta Neal, 
Copyright 1969 by the American Association for State 
and Local History, 1400 8th Avenue South, Nashville, 
TN 37203. 
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Fig. 4 Measurements of adult and six-year-old visitors in relation to cases. 





Fig. 5 Difficulties encountered in viewing details 
more than 3 ft below or | ft above one’s eye level. 


adult museum visitor observes an area only a 
little over 1 ft above his own eye level to 3 ft 
below it at an average viewing distance of 24- 
48 in (Fig. 5). Arranging objects and labels 
above and below these limits places a strain on 
seldom-used muscles and produces aching backs, 
tired feet, burning eyes, ond stiff necks. Some 
quite large objects, such as totem poles or dino- 
saurs, will inevitably soar above these viewing 
limits, and, in this event, the visitor must be per- 
mitted space to back far enough away from the 
object to comprehend it without becoming a case 
for an orthopedic specialist (Fig. 6). 

The flow of visitors is like the flow of water 
in a stream. If the cases ore arranged with gently 
curving lines to take advantage of this pattern 
of movement (Fig. 76), visitors will find the room 
more attractive and can progress easily with the 
line of the case. Often the arrangements can be 
staggered (Fig. 7c) which produces a certain 
mystery and a desire on the part of the visitor 
to peek around corners to see what is next. It 
is not always necessary to have a wide opening 
into a hall, Cases that are arranged to narrow 
the entrance a bit (Fig. 7d), sa that the hall 
inside then opens out, provide a certain amount 
of interest. 





Fig. 6 Viewing distance should increase with greater size of object. 
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Fig. 7 Possible gallery arrangements. 


DIAGRAMS OF ESSENTIAL LIBRARY 
ELEMENTS 


Three diagrams have been prepared as an aid 
to visualizing the functional relationships of the 
principal areas in typical small libraries. These 
diagrams are for libraries for towns of 5,000, 
10,000 and 25,000 persons respectively. 

They are meant to clarify relationships and cir- 
culation patterns. They definitely are nof building 
plans, nor do they constitute the only possible 
relationships between the program elements. It 
is intended that they assist in understanding the 
interrelationships between the major program ele- 
ments. 

They are intended to suggest a starting point 
for the planning of the library and represent 
minimum standards. They are derived from *‘In- 
terim Standards for Small Public Libraries: Guide- 
lines Toward Achieving the Goals of Public Library 
Service." ALA—Public Library Association, Chi- 
cago, 1962. (See Table 2 on p. 345.) 


l. The Library for the Town of 5,000 
Population 
The basic principles when planning for the library 
(Fig. 1) are: 
1. Location to insure maximum accessibility 
2. Simplicity of design concept 
3. Ease of supervision by library staff 
4, Provision for future expansion 
The basic statistics of the library are: 


Staff: One and one-half persons, including a professional 
librarian and a part-time assistant. 






Pubic avian 


fig paaakeny 


Fig. 1 


A. Anthony Tappé, ALA.,, Guide to Planning a Library 
Building, Huggens and Tappé, inc., Boston, 1968. 





Book Collection: 15,000 volumes 
Spoce for book collection: 1,000 sq ft 
Spoce for readers: 700 sq ft 
Staff work space: 500 sq ft 
Estimated additional span for utilities, 

circulation, and miscellaneous: 800 sq ft 
Total estimated floor space: 3,500 sq ft 


These are approximates only and will, of course, 
vary with each community. 


i. The Library for the Town of 10,000 

Population 

This library (Fig. 2) in many respects is an ex- 
panded version of the first one. The basic princi- 
ples and relationships are the same. The staff 
and space requirements are approximately twice 
those of the first. 

The larger size permits the development of spe- 
cial areas that add to the usefulness of the library 
and enable it to provide better services. Some 
of these may be: a special area in the children's 
section for storytelling and related activities, ex- 
panded reference, and separate periodical areas. 
A small meeting room may be a useful addition 
to the program. 

The basic requirements for this library are: 


Staff: Three persons: a professional librarian, an assis- 
tant, and part-time clerical and page help equivalent 
to one full-time person, 


Size of book collection: 20,000 volumes 
Space for the book collection: 2,000 sq ft 
Space for readers (40 seats min.): 1,200 sq ft 
Staff work space: 1,000 sq ft 
Estimated additional space for utili- 

ties, circulation, and miscellaneous: 2,800 sq ft 
Total estimated floor space 7,000 sq ft 
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il. The Library for the Town of 25,000 

Population 

This library (Fig. 3) in function is more complex 
than the previous libraries. To the three basic 
functional areas of the library, which are ex- 
panded and elaborated on, there usually is added 
a fourth, a community function, often in the form 
of a meeting room or small auditorium. There 
may also be (Fig. 4): 


Special exhibition space 

Special exhibition rooms 

Study area with carrels near the stacks 
Small meeting rooms 

Audiovisual rooms or booths 


The circulation pattern is more complex. A sep- 
arate entrance for children is highly desirable. 
Access to the community facility by the public 
after normal library hours is required. A library 
of this size may be a two-level structure. On the 
diagram (Fig. 3) we have indicated these circula- 
tion requirements. Note the separate staff and 
public circulation between levels. The basic re- 
quirements for the library for the town of 25,000 
persons are: 


Staff: Ten—this might be broken down to include two 
professional librarians, a college groduate, three as- 
sistants, and four other persons, divided between cleri- 
cal and pages. 


Space for book collection: 5,000 sq ft 
Reader space (minimum of 75 seats}: 2,250 sq ft 
Stoff work space: 1,500 sq ft 
Estimated additional space required 

for special uses, utilities, and 

miscellaneous: 6,250 sq ft 
Total estimated floor space: 15,000 sq ft 
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Fig. 4 Floor plan of a library. Source: U.S. Naval Facilities Engineering Command, Department of the Navy, 
Washington, D.C. 


BRANCH LIBRARIES 


A branch library can play an important role as 
a cultural center. In addition to providing books, 
it can provide record and tape lending, music- 
listening facilities, visual-aid facilities, and lecture 
series as well as oct as a general information 
center. With such an expanded role, the library 
or cultural center will be an important element 
in the neighborhood. Figs. 1 and 2 are possible 
floor plans. 

Regardless of the size of the community, its 
library should provide access to enough books 
to cover the interests of the whole population. 


Manual of Housing/Planning and Design Criteria, De 
Chiara and Koppelman, Prentice-Hall, Inc., Englewood 
Cliffs, N.J., 1975. 





1. Libraries serving populations from 5,000 to 
50,000 require a minimum of 2 books per capita. 

2. Communities up to 5,000 persons need ac- 
cess to a minimum of 10,000 volumes, or 3 books 
per capita, whichever is greater. 

The library building should provide space for 
the full range of library services. All libraries 
should have designated areos for children’s, 
young adult, and adult materials. 

Multipurpose rooms should be provided for 
meeting, viewing, and listening by cultural, educa- 
tional, and civic groups unless such facilities are 


readily available elsewhere in the community, 
They should be located for easy supervision so 
that they may be used for quiet reading and 
study when not needed by groups. 

No single type of building is satisfactory for 
all public libraries. Each building is likely to be 
different, and its differences should be directly 
related to its service program. 

The library building should be located in or 
near the community shopping center and ot street 
level if possible. Adequate parking should be 
available nearby. 
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SPACE REQUIREMENTS 


The program statement, which includes objec- 
tives, activities, and requirements, will spell 
out total needs in terms of square feet of floor 
space. Generally speaking, the total need may 
be divided into five categories: space for (1) 
books, (2) readers, (3) staff, (4) group meet- 
ings, and (5) mechanical operations and all 
other (stairways, elevators, tbilets, etc.). 
Actual space allocations will tend to vary in 
accordance with the library service program 
in relationship to community needs.' Table 
1 provides general guidelines for programming 
the total building, and Table 2 provides quide- 
lines for interior space in relation to popula- 
tion and size of the book collection, 


Space for Books 


To a large extent the amount of book shelving 
required will depend on the size of the library 
service area and whether the library is a mem- 
ber of a library system. Most library planners, 
when estimating the size of the book collection, 
apply a standard which ranges from three 
books per capita (smallest communities) to one 
and one-half books per capita (largest cities). 
In any event enough book shelving should 
be provided to plan for 20 years’ anticipated 
growth. 

The program statement should also include 
a detailed analysis of the amount of shelving 
needed. It should be presented in terms of 
category, location, and linear feet. Categories 
found in nearly all public libraries include 
adult fiction and nonfiction; children's books; 
books for young adults; reference books; 
bound, unbound, and microfilmed newspapers; 
bound, unbound, and microfilmed periodicals; 
local history books; less used books for the 
bookstacks; and special subject collections. 
Allowances should be made aiso for nonbook 
materials (i.e., phonograph records) which are 
often accommodated on library shelving. 

Despite the fact that there is considerable 
variation in the size of books, there are several 
reliable formulas which may be used to esti- 
mate the amount of space required for books. 
These are: open reading rooms, 7 volumes 
per lineal foot, or 50 books per foot of standard 
height wall shelving, or 100 books per foot 
of double-faced shelving; bookstack areas, 15 
books per square foot (includes aisles), or 2 


Local Public Library Administration, Interna- 
tional City Managers Association, Chicago, 
IIL, 1964. With illustrations from Harold L 
Roth, Ed., Planning Library Buildings for Ser 
vice, American Library Association, Chicago 
1964 

'Much of the discussion on space standards 
is based on Joseph L. Wheeler, The Effective 
Location of Public Library Buildings (Urbana 
University of Illinois Library School, Occasion- 


al Papers, No. 52, 1958), SOpP Joseph L 
Wheeler and Herbert Goldhor, Practical Admin- 
istration of Public Libraries (New York 


Harper and Row, 1962), pp. 553-60; American 
Library Association, Subcommittee on Stan 
dards In Small Libraries, Public Library Associ- 
ation; Interim Standards for Small Public li 
braries: Guidelines Toward Achiaving the 
Goals of Public Library Service (Chicago: The 
Association, 1962), 16pp.; and Russell J 
Schunk, Pointers for Public Library Building 
Planners (Chicago: American Library Associa- 
tion, 1945), 67pp 

Figures 1 to 9 by Francis Joseph McCarthy 
FAIA 


books per cubic foot. Approximately 50 long- 
play phonograph records may be shelved in 
one lineal foot of wall shelving. It is important 
to note that these formulas are given for full 
capacity. Under normal conditions, one-third 
of each shelf should be left for future expan- 
sion. (See Figs. 1 to 3.) 


*SQUATTING REQUIRED 12 


MAN— 69" TALL 


Fig. 1 Optimum shelving conditions for adults. 
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Fig. 2. Optimum shelving conditions for teen-agers. 











+ MIGHEST SHELF 


+ BROWSING SHELVES 


* MINIMUM BLIGHT FOR NO 
SQUATTING 


* SQUATTING SHELVES” ~ 


CHILO 
Fig. 3 Optimum shelving conditions for children. 
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Space for Readers 


Reader seating requirements should be deter- 
mined for at least 20 years ahead. Two princi- 
pal sources of information which library 
building planners will find equally useful for 
this purpose are first, a careful analysis of 
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purely local needs, and second, existing, time- 
proven formulas applied as « basic guide. 

The most important factor in determining 
reader space needs is of course the reading 
potential of the people who will use the library. 
A conveniently located, sttractive library will 
stimulate dramatically increased library use. 
Serious errors can result when estimates are 
based on use of the old, existing library. 

As noted earlier an additional problem that 
must be carefully evaluated is providing an 
adequate number of seats for use by readers 
during pesk periods. This problem hes been in- 
tensified in recent years due to the increase in 
achool sttendance and the newer methods of 
instruction which involve extensive use of 
reference and supplementary materials by stu- 
dents of all ages. Since these periods of peak 
use occur irregularly, it is not economical to 
provide reading rooms which will be large 
enough to accommodate abnormally large 
crowds. Therefore, some libraries have at- 
tempted to solve this problem by locating 
multipurpose rooms adjacent to adult reference 
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TABLE 1 Experience Formulas for Library Size and Costs 
Desirable, 
Book No. of first 
stock — seats Circulation — Total floor, 
Population volumes per 1,000 volumes sq ft sq ft 
size per capite population per capita per capita per capita 
Under 10,000 Ky 10 10 0.7-0.8 0.5-0.7 
10,000-35,000 2%-3 5 9.5 0.6-0.65 0.4-0.45 
35,000-100,000 2%-2% 3 9 0.5-0.6 0.25-0.3 
100,000-200,000 1%-2 2 8 0.4-0.5 0.15-0.2 
200,000-500,000 Vy-1% 1% 7 0.35-0.4 0.1-0.125 
500,000 and up 1-1% 1 6.5 0.3 0.06-0.08 


; gue on L. Wheeler and Herbert Goidhor, Practical Administration of Public Libraries (New York: Harper and Row, 
}p. 554. 


TABLE 2 Guidelines for Determining Minimum Space Requirements 


Shelving Space* 
Estimated 
Size of Amount of additional Total 
book Linear floor Staff work space floor 
Population collection, feet of space, Reader space, space, needed, space, 
served volumes shelvingt sa ft sq ft sq ft sq ftt sq ft 
Under 2,499 10,000 1,300 1,000 Min, 400 300 300 2,000 
for 13 seats, at 
30 sq ft per 
feadet space 
2,500-4,999 10,000, 1,300. 1,000 Min. 500 300 700 2,500, 
plus 3 Add 1 ft Add | for 16 seats or 0.7 
per capita of shelving sq ft Add 5 seats per sq ft per 
for pop. for every 8 for every 1,000 over 3,500 capita, which- 
over vols. over 10 vols. over pop. served, at ever is 
3,500 10,000 10,000 30 sq ft per greater 
reader space 
5,000-9,999 15,000, 1,875. 1,500. Min. 700 500. 1,000 3,500, 
plus 2 Add 1 ft Add | for 23 seats Add 150 or 0,7 
per capita of shelving sq tt Add 4 seats per sq ft for each sq ft per 
for pop. for every 8 for every 1,000 over 5,000 full-time capita, which- 
over vols. over 10 vols. over pop. served, at staff mem- ever is 
5,000 15,000 15,000 30 sq ft per ber over 3 greater 
teader space 
10,000-24,999 20,000, 2,500. 2,000 Min. 1,200 1,000. 1,800 7,000, 
plus 2 Add | ft Add | for 40 seats. Add 150 or 0.7 
per capita of shelving sq ft Add 4 seats per sq ft for each sq ft per 
for pop. for every 8 for every 1,000 over 10,000 full-time capita, which- 
over vols. over 10 vols. over pop. served, at staff mem- ever is 
10,000 20,000 20,000 30 sq ft per ber over 7 greater 
reader space 
25,000-49,999 §0,000 6,300 §,000 Min. 2,250 1,500 5,250 15,000, 
plus 2. Add 1 ft Add | for 75 seats. Add 150 or 0.6 
per capita of shelving sq ft Add 3 seats per sq ft for each sq ft per 
for pop. for every 8 for every 1,000 over 25,000 full-time capita, which- 
over vols. over 10 vols. over pop. served, at statf mem- ever is 
25,000 50,000 50,000 30 sa ft per ber over 13 greater 


reader space 


TE 


SOURCE: American Library Association, Subcommittee on Standards for Small Libraries, Public Library Association, Interim Standards for Small Public Libraries: Guidelines Toward Achieving 
the Goals of Public Library Service (Chicago: The Association, 1962), p. 15. This brief 18-page report is based on standards set forth in ALA's, Public Library Service; A Guide to Evaluation with 
Minimum Standards. It is intended to provide interim standards for libraries serving populations ot less than 50,000 until these libraries can meet the standards of ALA's Public Library Service. 

"Libraries in systams need only to provide shelving for basic collection plus number of books on loan from resource center at any one time. 


+A stendard library shelf equals 3 lin ft. 


Space for circulation desk, heating and cooling equipment, multipurpose room, stairways, supplies, toilets, etc, as required by community needs and the program of library services. 
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and study areas. Arrangements of this type 
have proved to be most effective in smalier li- 
braries and in branch library buildings. 

The following formulas, developed by 
Joseph L. Wheeler, are based on building 
analyses made over a period of more than 30 
years. If the estimated future population is less 
than 10,000, allow 10 seats per thousand; if 
more than 10,000 but less than 35,000, allow 
5 seats per thousand; between 35,000 and 
100,000, 3 seats per thousand; between 
100,000 and 200,000, 2 seats per thousand; 
between 200,000 and 500,000, allow 1% 
seats per thousand; and 500,000 and up, 1 seat 
per thousand.’ 

As an established rule of thumb, minimum 
allowances are made of 30 sq ft per adult 
reader and 20 sq ft per child. These allocations 
for reader seating are in terms of net space 
for readers, chairs, tables, aisles, and service 
desk. Seating requirements should be listed 
according to the several areas of the building. 
In addition, the program statement should esti- 
mate the proportion of table seating to informal 
seating (See Figs. 4 to 6.) 


Space for Staff 


Space requirements for the staff must also be 
stated in the program. These estimates will be 
conditioned by (1) anticipated growth for a 
20-year period and (2) the nature and extent of 
the library's service program. The American 
Library Association recommends that space 
for staff be calculated on the basis of “one staff 
member (full-time or equivalent) ... for each 
2,500 people in the service ares,”" It is a mini- 
mum standard that includes pages but not 
maintenance personnel. Although suitable for 
application to most situations, it must not be 
regarded as inflexible, As an example, a library 
that is not affiliated with a system will probably 
require a somewhat larger staff than libraries 
that have joined together in cooperative ar- 
rangements, such as centralized technical 
processing centers. Moreover, something as 
fundamental as the number of hours per week 
the library is open will affect the size of the 
staff and, consequently, space requirements. 
There are striking differences in staff require- 
ments between libraries open 20, 38, or 72 
hours per week. 

Staff space requirements should be calcu- 
lated on the basis of 100 sq ft per staff member. 
it is important that this standard be met tor 
there is ample evidence that space for staff 
has been outgrown more rapidly than any 
other type of space in most library buildings. 
Only too often is it easy to forget that an ex- 
panding service program will require the sup- 
port of an enlarged staff. The unit of measure- 
ment of 100 sq ft per staff member includes 
space for desk, chair, books, and equipment. 

A checklist of staff work areas should in- 
clude (1) administrative offices, (2) work 
rooms, and (3) staff lunch and lounge rooms. 

Administrative offices should include a com- 
bination librarian's office-trustee room; spaces 
for the assistant librarian and a secretary-re- 
ceptionist; business office; and other related 
offices. Work room areas should be provided 
for technical processing; reference, circula- 
tion, extension, and other departments; subject 
specialists; and supply storage. Comfort facili- 
ties for the staff should include cooking and 
lunchroom areas as well as appropriate locker, 
lounge, and toilet facilities for both men and 
women. Comfortable working conditions con- 
tribute to effective personnel administration 
as well as to efficient library service. 


"Wheeler, op. cit..p. 18; Wheeler and Gold- 
hor, op, cit 


"Public Library Service, op. cit, p. 43 


Meeting Rooms 


With the exception of the very smallest |i- 
braries, most public libraries should provide 
some group meeting space, at least one multi- 
purpose meeting room. At the other extreme, a 
small auditorium and a series of conference 
rooms may be required. The services proposed 
by the library together with community needs 
for facilities of this type will be the final de- 
terminants, 

Multipurpose rooms meet two general 
classes of need. First, they can be utilized for 
children’s story hours, discussion groups, staff 
meetings, and other library-sponsored activi- 
ties. Second, various community, educational, 
cultural, and local government groups will 
make frequent and varied use of a multipurpose 
room. To be of maximum value, however, the 
room should be arranged for easy and effective 
use of audiovisual equipment. In addition, there 
should be adjacent closet space for storage of 
blackboards, folding tables, chairs, and related 
equipment. 

Many libraries provide a small “pullman” 
type kitchen in an area adjoining group meet- 
ing rooms. Serious consideration should be 
given to including this facility since there are 
many occasions when it is highly appropriate 
to serve simple refreshments. A kitchen 
featuring a compact combination stove-sink-re- 
frigerator unit will not cause administrative or 
maintenance problems provided regulations 
governing its use are stated clearly. Separate 


provisions should be made for staff kitchen and 
lounge facilities. 

Small auditoriums may feature sloping floors 
along with elaborate lighting, stege, and pro- 
jection equipment, or they may be austere with 
major emphasis placed on flexibility. It is 
recommended that no auditorium ever be in- 
cluded in a library building program statement 
without first consulting community leaders. 
Such facilities are expensive to maintain and, 
as a result, can place an invisible but dangerous 
strain on the library's budget unless fully 
justified. Whenever group meeting spaces are 
provided, it is important that they be located 
where there can be access for community use 
without opening the rest of the building. It is 
customary to allow from 7 to 10 sq ft per seat 
for meeting room and auditorium seating. 


Space for Mechanical Operations 


Included within this category are halls, stair- 
ways, toilets, elevators and lifts, air ducts, 
heating and air conditioning equipment, clos- 
ets, and shops. 

Because it is exceedingly easy to underesti- 
mate the amount of space required for me- 
chanical operations, it is recommended that the 
best available technical advice be secured to 
assure inclusion of an accurate estimate within 
the program statement. Fortunately, with the 
development of new construction materials and 
techniques combined with new concepts in 
planning, much less space is needed for these 
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Fig. 4 Minimum clearances for various body positions in library stack areas. 


Fig. 4 (cont.) 





Minimum clearances for various body positions in library stack areas. 
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purposes than was formerly the case. It is sug- 
gested that an allowance of 20 percent be made 
for mechanical operations. In comparison, 
some planners allowed twice as much space 
not too many years ago. It is of utmost impor- 
tance that this space requirement not be over- 
looked. After the amount of space needed has 
been estimated, it should be added to the total 
required for the other activities to be provided 
in the building. 


SERVICE AND SPACE RELATIONSHIPS 


As a logical extension of the program state- 
ment, it is important that the members of the 
planning team, especially the architect, acquire 
an understanding of the interrelationships be- 
tween areas within the library. It is not enough 
to simply know how much space is needed; it 
is equally important to determine which ele- 
ment is to be placed where —and why. Toward 
this end, service and space relationships can be 
most readily clarified by analyzing all of the 
activities that take place in the library. This 
analysis of both public and staff use can be 
facilitated through preparation of work flow 
studies. 

The central objective for the library planner 
is to arrange the several elements in a manner 
which will assure maximum flexibility. Reduced 
expenses for supervision, personnel, and 
construction are among the benefits derived 
from an “open,” flexible building. 

More specifically, flexibility implies success- 
ful, long-time use of the building. The same 
area may be used for one or more purposes at 
different times. The amount of space allocated 
for a certain use may be shrunk or expanded 
without structural changes. Furniture and 
equipment are not fixed and may be relocated. 

Ideally, all public services should be located 
on the main floor of a library in the interests of 
user convenience, economy, and simplification 
of operation, Where this is impossible, as in the 
case of libraries in large cities, every effort 
should be made to visualize the vertical move- 
ment of persons and materials. Under any cir- 
cumstances, a careful study of the flow of traf- 
fic and material is basic to the development of 
successful service and space relationships 
Members of the planning team will find it use- 
ful to visualize the traffic flow of library users 
according to age and purpose of their visit to 
the library from the point of entrance into the 
building to the time of departure. Another test 
that will help to clarify space relationships is to 
trace a book from the placement of its order to 
the time it is placed on the public shelves and 
the cards are filed in the card catalog, (See Figs. 
7 to 9.) 

In addition to locating a maximum number of 
public services on the main floor, the fol- 
lowing points should be kept in mind: 

1. Only one complete card catalog should be 
maintained. It should be located conveniently 
as near as possible to the reading and reference 
areas, circulation desk, and the processing 
department. Department catalogs, a children's 
catalog, and shelflist and other processing 
records should be placed in their respective 
areas as needed. 

2. Except for large libraries, there should 
not be more than one circulation desk. It should 
be near the main entrance where there will be 
direct visual contro! of the movement of both 
children and adults. 

3. There should be a single public entrance 
within short distance of the circulation desk. 
Auditoriums and meeting rooms need not be 
directly accessible from the main entrance. 

4. Public toilets, telephones, and display 
cases should be located where they can be 
supervised by circulation desk personnel, 
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Fig. 5 Minimum clearances for people and equipment in reading rooms. 
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Fig. 6 Table space requirements for readers. 
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5. Every public service area should be sup- 
ported by book storage, office, and work areas. 
Reading rooms should be grouped so that they 
may be served by common book storage, office, 
and work area. 

6. A librarian or attendant should not be 
responsible for areas more than 55 ft beyond 
his desk. 

7. Load bearing walls should be kept to a 
minimum and maximum use of shelving and 
furniture made to separate different service 
areas. 

Other factors, such as exterior light and 
noise, also may influence the location of vari- 
ous areas within the building. 

Finally it may be said that the success or 
failure of a building is measured by the degree 
to which planners succeed in applying the fore- 
going principles of desirable interrelation- 
ships. Whether it is o simple village library or a 
complex large-city library, every effort should 
be made to facilitate supervisory control, flexi- 
bility, and convenience of readers. Careful at- 
tention to supervisory control together with a 
flexible layout of public services will pay off in 
savings in staff time and ability to handle peak 
loads with a minimum staff. By the same token, 
failure to achieve effective service and space 
relationships can be a financial burden for 
many years and the source of continuing incon- 
venience for countless readers. 


LIBRARY LOCATION 


Central Location 


A library is « service organization intended to 
serve people. Therefore, it should be centrally 
located where it will be accessible to the 
largest number of potential readers and intor- 
mation seekers. 

This principle is neither new nor revolution- 
ary. It has been advocated by 4 vast majority of 
experienced public library administrators for 
well over a half century. The concept of a cen- 
trally located library is just as valid now when 
there are more than 70 million registered motor 
vehicles os it was when the first successful 
American automobile was introduced in 1892. 

A central location is usually associated with 
a heavy concentration of retail stores, office 
buildings, banks, public transportation points, 
and parking facilities. "This means that it [the 
public library] should be near the center of 
general community activity, i.e., the shopping 
and business district. Just as dime store opera- 
tors study the flow of pedestrian traffic before 
locating one of their units, so should library 
planners consider carefully the best location to 
reach John Q, Public. A building located just 
around the corner from the most advantageous 
spot can lose a great deal of its potential pa- 
tronage.”* 

The importance of a central location was re- 
affirmed in this statement: “A prominent, 
easily accessible location is required to attract 
e large number of persons. Therefore the li- 
brary should be placed where people naturally 
converge—in the heart of the shopping and 
business district, rather than in a remote loca- 
tion such as a park, civic center or quiet side 
street."" The American Library Association's 
standards for public library service also empha- 
size the need of “maximum accessibility.” 

Unquestionably, a location which affords 
maximum accessibility to the greatest number 
of people is fundamental to the success of 


“Russell J. Schunk, Pointers for Public Li- 
brary Building Planners (Chicago: American 
Library Association, 1945), p. 6 

*Charles M. Mohrhardt and Ralph A. UI- 
veling, “Public Libraries,” Architectural Rec- 
ord, December, 1952, p. 152 


every new public library, be it the central li- 
brary or a branch, It is equally true that o site 
which is located in the heart of a shopping and 
business district will usually cost far more than 
a site which is located in a remote or secondary 
area. Once confronted with the reality of the 
high cost usually associated with the acquisi- 
tion of a prime location, there is a tendency 
toward “instant compromise. Fortunately, 
ever increasing numbers of municipal officials, 
architects, and citizens recognize that the pub- 
lic library cannot fulfill its functions in a sec- 
ond-rate location and that operating costs are 
proportionately higher for an off-center library 
than for one which is centrally located. Maxi- 
mum use is synonymous with lower service- 
unit costs, and strategically located sites are 
synonymous with maximum use. 


The Site 


In addition to central location, several other 
important criteria should be considered in li- 
brary site selection: 

1. The site should be prominent. A corner 
site at a busy intersection where the library can 
easily be seen is preferred. Maximum use 
should be made of display windows and views 
of the interior. 

2. The site should permit street level en- 
trance. Although a site that slopes to the rear 
has certain advantages, a level site should be 
acquired if possible. 

3. The site should be large enough tor ex- 
pansion, accessibility for service vehicles and 
bookmobiles, and a modest amount of ltand- 
scaping. 

4. The site should permit orientation of the 
front of the building to the north in order to 
minimize glare from the sun. When this is not 
possible, orientation to the east is the second 
choice. However, an otherwise excellent, cen- 
trally located site should not be eliminated for 
jack of appropriste orientation. Modern year 
around temperature control devices and artifi- 
cial light can be used effectively to minimize 
sun exposure problems. 

5. Rectangular service areas within a 
building lend themselves to easy supervision. 
As a result, a site which is rectangular in shape 
and permits construction of a rectangular 
building should be obtained if possible. 

6. Ideally, a site should have uniform founda- 
tion conditions, either rock or soil. Test 
borings should be made, preferably before # 
site is purchased. 

Certain other conditions should be met if the 
community is to be adequately served. First, 
the library should be located reasonably near 
adequate sutomobile parking. Second, parking 
provisions should be made for bookmobiles, 
other official library vehicies, and library staff 
members. Third, automobile access to drive-in 
service windows should be provided where this 
feature has been incorporated into the library 
building design. 

Although emphasis has been placed on ac- 
quiring a site which would be large enough to 
permit easy horizontal expansion, it is impor- 
tant to note that under certain conditions pur- 
chase of a strategically located smaller site can 
be justified provided there is enough space to 
locate primary adult public service areas at 
street level. Both Norfolk and Dallas acted ac- 
cordingly when they acquired their choice 
downtown sites. In both instances, multistory 
buildings were erected with provision made for 
vertical expansion, 


Where Not to Locate a Library 


Despite the overwhelming evidence that can be 
offered in support of central locations for cen- 
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Fig. 8 Study for feasibility of scanning the 48-in. shelf. 





Study for charge desk —maximum usable space from one position or station. 
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tral libraries and branches in cities both large 
and small, library planners continue to e@n- 
counter seemingly plausible arguments from 
those who believe that libraries should be lo- 
cated in civic or cultural centers, parks, or on 
sites where avoidance of noise or provision for 
parking is the major consideration. Usually 
these misconceptions are held by those who 
are not qualified to choose a library site.* They 
do not understand the significance of the li- 
brary in the daily life of its constituents. Quite 
to the contrary, they associate the library with o 
setting of monumental buildings, lerge land- 
scaped grounds, and quiet, sloof surroundings. 
Libraries are not mausoleums, they are dynam- 
ic educational centers whose services and re- 
sources must be easily accessible to the great- 
est number of potential readers. 

Specifically, then, remote locations should 
be avoided. By definition, “remote” means 
(either literally or psychologically) to be situ- 
ated at a distance, out of the way, secluded, 
separate, not primary. Hence the sioof and inac- 
cessible civic and cultural center fits this defi- 
nition because it is separated from the daily 
life of the community and is used principally for 
attendance at specie! events. How much more 
satisfactory it is to be where there are bright 
lights at night rather than in @ civic center 
where governmental offices close at 5 P.M. and 
there is little activity at night or on weekends. 

The San Francisco Public Library is in a civic 
center and is a classic example of a poorly lo- 
cated library. Removed from the mainstream of 
community life, it is flanked by municipal 
buildings, the civic auditorium, and large land- 
scaped areas. The Carnegie Library of Pitts- 
burgh, which is located in « cultural and educa- 
tional center, has attempted to overcome its 
problem of remoteness by establishing lending 
and business reference branches in the down- 
town area. Such operations are expensive, un- 
satisfactory, and would not be necessary if the 
central library were located downtown. 

By the same token, it is almost always 8 seri- 
ous mistake to piace a library in the geographic 
or population center of s community. Except in 
those rere instances where there is coincidence 
between trade center and geographic or popu- 
lation center, such centers are remote and un- 
related to the everyday activities within the 
life of the community. 

Another argument that may be encountered 
is thet the library should be located away from 
noise. Again, if this point is heeded, it will 
mean placing the building in a remote location. 
Fortunately, modern technology has provided 
acoustical materiais, air conditioning, and 
lighting methods which have completely in- 
validated this argument. 

The argument encountered most often, how- 
ever, is the one that the library should be placed 
where there is ample parking space for the li- 
brary'’s public. Again, the implication is clear, 
for if the library is to assume full responsibil- 
ity for providing enough parking, it will be 
necessary to locste the building in 8 secondary 
location where land is cheap. 

Although there are some individusis for 
whom parking is the main consideration in 
using the library, numerous surveys have reaf- 
firmed the point of view that a downtown, pe- 
destrian-oriented location in the thick of things 
is the most important consideration affecting 
use of the public library. To illustrate, the Knox- 
ville Branch, Carnegie Library of Pittaburgh, is 
located on the main street of a busy commer- 
cial district near banks, post office, liquor and 
variety stores, and public transportation. Its 
sister West End Branch, two blocks removed 
from the neighborhood shopping center, enjoys 
ample parking facilities in o parklike setting. 


"Wheeler, op. cit, pp. 3-5 


The centrally located Knoxville Branch, of 
course, lends more books for considerably less 
money than does the West End Branch. 

As another comparison, a well-stocked book- 
mobile will lend many more books at a busy 
suburban shopping center than will secluded 
nearby community libraries thet offer the very 
same books plus parking, peacefulness, and 
higher service unit costs! 

The parking problem cannot be overlooked. 
On the other hand, it is a communitywide prob- 
lem that must be solved by the community 
rather than by the library alone. In fact, choked 
highways and overtaxed parking facilities are 
matters of increasing concern to all govern- 
ments, Perhaps new concepts in mass transit 
will help to alleviate parking problems through- 
out the nation. In the meantime, many libraries 
have attempted to ease the parking problem 
through provision of curbside book return 
boxes. Others are experimenting with drive-in 
return and “will call” windows, similar to those 
used by banks for drive-in service. 





BRANCH BUILDINGS 


Branch libraries usually are established as o 
result of population growth and community ex- 
pansion, Generally, it is their purpose to pro- 
vide books and services which will meet the 
everyday reading needs of children and adult 
general readers who live within the local 
neighborhood. The person who requires more 
advanced information and special materials will 
use the collection at the headquerters library. 

Although there is a definite trend toward the 
establishment of larger and fewer branch Ii- 
braries, there are hundreds of branch libraries 
which vary widely in both size and responsibil- 
ity. They range from the smell subbranch, open 
but @ few hours each week, to large regional 
centers which provide a« full range of library 
service. 

Branch libraries may be found in busy ur- 
ben shopping centers and quiet rural communi- 
ties. Many are housed in their own buildings 
while others occupy rented querters. In smatier 
communities, branch libraries sometimes share 
space in public buildings planned for joint 
municipal use. 

Whether smell or large, rural or urban, 
owned or rented, branch library buildings 
should be planned with great care. The object 
of this planning is = building strategically lo- 
cated for the area which it is to serve. It should 
be attractive, functional, flexible, and economi- 
cal to operate. Toward this end. it is essential 
that a written program statement be prepared 
for the guidance of the architect. This state- 
ment should include objectives, services and 
their interrelationships, physical requirements, 
and operational procedures. Physical require- 
ments specify the spaces which will be needed 
for books, readers, staff, meeting and com- 
munity service rooms, and other auxiliary 
spaces. 

Of equal or even greater importance is the 
need for adhering to accepted location and site 
selection stendards, The most functional at- 
tractive building can never realize its full poten- 
tial unless it is located where it will be easily 
accessible to the largest number of people. The 
following criteria are suggested as a basis 
for evaluating sites for a new branch building: 

1. A branch library usually should serve o 
minimum of 25,000 to 30,000 people within o 
1+ to 1¥%-mi radius of the branch, subject to 
topographic conditions. 

2. A branch library should be located within 
reasonable proximity of o residential area so 
that « sizable number of children and adults will 
be within walking distance. 

3. A branch library should be near an impor- 
tant street or highway intersection, especially 


wherever public transportation is available. 

4. A branch library should be either within 
or on the fringe of a major neighborhood or 
regional shopping center. 

5. A branch library should be located where 
it can be clearly seen. 

6. A branch library should provide parking 
space equal to its interior area if general 
parking facilities are not available. 

Other factors to be considered by the 
planning team are parking space for bicycles 
and space for delivery trucks. In certain com- 
munities where bicycles are used heavily, it 
will be necessary to make appropriate provi- 
sions, Where the terrain is rugged, the use of 
bicycles may be limited. Planners must also 
make allowances for library system delivery 
and repair vehicles. The latter may be station- 
wagon types, full-size trucks, or both. 

In addition to a highly accessible location, a 
branch library building should incorporate the 
same basic building details found in a head- 
quarters or central library building. 

1. A branch library should be at street level 
entrance with as little setback as possible. 

2. When space permits, it should be a one- 
floor plan with all public service at ground 
level. 

3. It should have a minimum number of fixed 
partitions. 

4. A branch library should be planned to 
permit easy expansion. 

5. It should have enough windows on its 
streat frontage so that the books end people 
within can serve as a living advertisement and 
constant invitation to use the library. 

6. it should not have more than one single 
control desk, thereby reducing operating costs, 

7. lt should be air conditioned and ade- 
quately illuminated. 

8. it should have one multipurpose meeting 
room available for both library and community 
purposes if such use is anticipated. 

Branch library buildings, as well as central 
libraries, should be located in the heart of re- 
tsil shopping districts in order to serve the 
greatest numbers at the lowest cost, for the 
more who are served the less each service per- 
formed will cost. In other words, there are cer- 
tain fixed operating costs which pertain wher- 
ever the library may be located. With the 
maximum exposure gained from # good loca- 
tion, unit costs are reduced sccordingly. 

it can be safely assumed that the most suc- 
cesstul branch library will be the one that is 
based on a carefully stated written program and 
is located in the thick of things. It is of great 
importance that the accepted principles of 
planning and site selection not be overiooked 
merely because se “small branch” is being 
planned. To bypass sny of these steps in 
planning is to invite mistakes which might 
prove to be costly. This holds true for new 
branches, rented storerooms, leased branch 
buildings built according to library specifica- 
tions, and branch facilities incorporated into 
other public service buildings. 


Because of obvious space restrictions, a book- 
mobile is a book distribution service which 
cannot serve o8 o substitute for a branch li- 
brary, since there are neither reference nor 
study facilities. Known to many a8 “one-room 
libraries on wheels,” bookmobiles have be- 
come a widely and enthusiastically accepted 
form of library service. 

Although they ere used principally to serve 
sparsely populated fringe and pocket areas 
where a full-scale library cannot be justified, 
they are used often to serve densely populated 
ereos until branch libraries can be planned, 
financed, and built. As a natural by-product and 
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added benefit deriving from their mobility, 
bookmobiles pretest the validity of potential 
branch library locations. 

Wherever the bookmobile goes, it is met and 
used by crowds of book-hungry men, women, 
and children, who are entitled to the use of a 
facility which provides maximum safety and 
comfort. As a result, it is important that book- 
mobiles be chosen with great care. Following 
a thorough study of local service requirements, 
the bookmobile planner should visit and in- 
spect bookmobiles being used by other li- 
braries which have comparable requirements. 
Major attention should be given to equipment. 
Shelving, desks, electric power, heat, light, 
ventilation, air conditioning, chassis, and con- 
venience accessories are items which relate 
directly to function as well as reader and staff 
comfort. 

Bookmobile size will be determined in part 
by population to be served, terrain, roads, cli- 
mate, number of books to be carried, and the 
amount of work space required by the staff. To 
illustrate, while a tractor-trailer rig may be 
most appropriate to serve the densely popu- 
lated Youngstown area, it would not be feasible 
for use on the mountain roads of sparsely 
populated rural New Hampshire. 

Another item to be explored is bookmobile 
storage and service facilities at the headquar- 
ters library. When a new library is being 
planned, adequate provisions should be made 
for the support of bookmobile service. 

Library and other officials responsible for the 
selection of a bookmobile should be guided by 
the standards for structural design and equip- 
ment as established by the American Library 
Association. 


BOOKSTACK DATA 
Unit Stack Weights 


Books 

25 to 30 Ib per cu ft of ranges. 

Stack Construction 

Quoted as 5, 8, and 8 to 10 Ib per cu ft, de- 
pending upon the manufacturer. 

Deck Framing 

2 to 4 Ib per sq ft of gross deck area. 

Deck Flooring 

3-in. reinforced concrete slab, 38 Ib per sq ft; 
3\%-in. reinforced concrete slab, 38 Ib per sq ft; 
gross area, with Yin. tile or linoleum cover- 
ing, 45 Ib; flanged steel plate floor, 12 Ib per sq 
{t of gross area; 1\-in. marble or slate, 18 Ib 
per sq ft, aisle area. 

Live Loads 

Building codes vary, but in general, for column 
loads, assume 40 Ib per sq ft of aisle area for 
live load and reduce this figure 5 percent for 
each deck below the top deck. 


Bookstack Capacities 


Among formulas suggested for use in com- 
puting the size of stacks necessary to house a 
given number of books is the “cubook” method, 
devised by R. W. Henderson of the New York 
Public Library.’ The cubook is a measurement 
of stack capacity, defined as the “volume of 
Space required to shelve the average book in 
the typical library.” According to this formula, 
a single-taced section of stack 3 ft long and 7 ft 
6 in. high has the following capacities: 

100 cubooks (85 percent octavos, 13 percent 

quartos, and 2 percent folios)* 


Library Journal, Nov. 15, 1934, and Jan. 15 
1936 
"According to American Library Association 
an octavo 1s about 8 to 10 in. high; a quarto, 10 
to 12 in; and a folio, over 12 in 
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117 volumes (87 percent octavos and 13 per- eee RANOE —____,_, 
cent quartos) 
67 volumes (quartos only) : 3-0" 3-0" yi 
12 volumes (folios only) oO pcmanges | 


The cubook method makes provision for 10 3 
percent of each shelf to remain unoccupied, | 
since it often is impractical to load shelves to 
their full visible capacity, 

To determine the number of sections re- 
quired when the number of volumes to be 
shelved is known, the following formulas are 
used: 

Let V = number of single-faced sections re- 

quired (1 section = 100 cubooks) 
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1. For a typical library, when the cubook is 3-0 3-0" 
considered directly applicable: VN = Vols. — : 
100 TYPICAL STACK LOADING DIAGRAM 


2. For @ library made up of octavos and 
quartos only: N= Vols. — 117 
3. For a library made up of octavos only: 
N = Vols. — 132.3 For octavos and quartos — usually 7 shelves 


4. For a library made up of quartos only: per section, divided as follows: 
N = Vols. > 67.5 85 percent 8-in. shelves 


5. For a library made up of folios only: VN = 10 percent 10-in. shelves 
Vols, > 11.7 5 percent 12-in, shelves 


Area and Volume Requirements The cubook can be 


reduced to approximate terms of ares and vol- 


6. For a library made up of various size 
groups when the ratios are known: 


N= [Octavos | (quartos * 1.96) + (folios » ume requirements for bookstacks, as follows: 
11.3)] ~ 132.3 11.08 cubooks require | sq ft of stack floor 
area 
Shelf Size The foregoing formulas indicate 1.48 cubooks require 1 cu ft of space in a 
the number of sections required but do not stack 
cover the number of shelves or the proportion These values can be used as follows: 
of shelves of each width (8 in,, 10 in., of 12 in.), Required stack floor area = No. cubooks » 
In general, the following shelf deta applies: 0.090 
For folios —thirteen 12-in. shelves per sec- Required space (cu ft) = No. cubooks *~ 
tion 0.676 


Stack Loads: General Variation of Stack Loads for from One to Twelve Tiers 


LL 











B-in. shelving 
Tiers 1 2 3 4 § 6 7 8 9 10 W 12 
A...... 495 2,320 4,120 5,890 7,630 9,340 11,029 12,670 14,290 15,880 17,440 18,970 
B. 990 3,000 4,990 6,980 8,910 10,840 12,750 14,640 16,510 18,360 20,190 22,000 
C...... 495 1,500 2,600 3,590 4,570 5,540 6,500 7.450 8.390 9,320 10,240 11,180 
7 10-in. shelving 
A 620 2,570 4,490 6,380 8,240 10,070 11,870 13,640 15,380 17,090 18,770 20,420 
B..... 1,240 4,000 6,240 8,460 10,660 12,849 15,000 17,140 19,260 21,360 23,440 25,500 
Crisco 620 1,750 2,870 3,980 5,080 6,170 7,250 8,320 9,480 10,530 11,570 12,600 


ee 
including stacks, books, live load, and 3'4-in, concrete deck floor. (A = typical aisle and support; 8 = typical intermediate 
support; C = typical wall end support) 


Shelving Data for Special Collections* 








Vols. per Maximum 
foot of vols. per 
Vols. per single- single- Shelf Shelves 
foot of faced Vols. per faced depth, per 
Type of book shelt range shelf section in section 
Circulating (nonfiction) - 8 56 24 168 8 7? 
Fiction . ee ee 8 56 24 168 8 7 
Economics 8 56 24 168 8 7 
General literature 7 49 21 147 8 7 
Reference 7 49 21 147 8& 10 6-7 
History... 2... “% 7 49 2) 147 8 7 
Technical and scientific. . . . 8 42 18 126 10 & 12 7 
Medical 5 35 15 105 8& 10 6-7 
Law... . a 4 28 12 84 8 7 
Public documents. 5 35 15 105 8 7 
Bound periodicals . 5 35 15 105 10 & 12 5-7 
U.S. patent specifications . . 2 4 6 42 8 7 
EE fares acuvaceraipuay 7 42 21 126 10 & 12 5-6 
Braille 4 24 12 72 15 5-6 


*To be consistent with cubook method, figures shown should be reduced by 10 percent to avoid overcrowding 
shelves. 
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By JO MIELZINER 


The twentieth century brought an entirely new 
attitude toward shaping our theaters. Whereas 
in the past, a consistent, developing produc- 
tion technique gave rise to a single, if gradually 
developing theater shape for each period, in the 
last 60 years several theater shapes have been 
available for our use. Due partly, no doubt, to 
nineteenth-century historicism and scholar- 
ship, a revival of earlier stage forms sprang up 
to accompany the mainstream tradition of the 
proscenium stage. There began to be a multiple 
choice of theater shapes for plays in the twen- 
tieth century —a situation that was unknown in 
previous times. This movement clearly under- 
scored the tremendous activity in theater arts 
—the thinking and lack of it—being done by 
all people involved. 


Proscenium Theaters 


From the turn of the twentieth century to the 
present day, the proscenium theater — a direct- 
line survival of the horseshoe opera house that 
originated in the Renaissance —has continued 
as the most generally accepted and widely 
built theater shape in this country. By defini- 
tion, a proscenium theater is a shape in which 
the audience faces the performing area on one 
side only and sees the performing area through 
an architectural opening that often has an 
elaborated architectural frame—although that 
is not an essential element. The performing 
area is not always limited by that opening; it 
can project out a nominal distance into the 
auditorium in the form of what is called a fore- 
Stage or apron. In essence, this is not an inti- 
mate theater shape, since the audience and the 
actors are each in separate, but connected, in- 
terior rooms (see Fig. 1). 

At the turn of the century, many American 
proscenium theaters were outmoded and run 
down, despite the fact that the theater itself 
was prosperous. Unlike European theaters of 
the time, in the United States experiments were 
hampered by the lack of space, prohibitive 


The Shape of Our Theatre, Clarksan N. Pot- 
ter, Publisher, New York 
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Fig. 1 The proscenium shape. 


















Fig. 2 The typical early-twentieth-century American theater had meager and often inadequate stage and supporting 


facilities. 


labor costs, and the overriding profit motive of 
the commerical American theater. Very few of 
these theaters were built with adequate ma- 
chinery — stage elevators or turntables. Tenants 
were expected to bring everything with them, 
including turntables and all lighting equipment. 
Consequently, early-twentieth-century produc- 
ing groups dedicated to the new stagecraft 
and contemporary American playwrights found 
their theaters woefully inadequate in shape and 
meager in equipment. 

The absentee landlord's profits were not put 
back into the buildings or into new equipment, 
particularly stage lighting equipment, Actually, 
landiords were not absent physically. What was 
missing was any real love of the arts of the 
theater; instead they substituted a love of prof- 
its. If they were away from their theaters for 
any length of time, their general managers were 
on hand to keep a watchful eye on financial op- 
erations. 

One New York City landiord-builder ordered 
a theater constructed with as little space as 


possible for the stage, the lobby, and between- 
legroom rows. In one instance the box office 
was omitted entirely. In spite of the owner's 
concern over his new theater's capacity to oper- 
ate on a profitable level, the absence of any 
professional theater people on the owner's or 
the architect's staff was responsible for the 
amazing omission. Only in a last-minute inspec- 
tion by the owner did this situation reveal itself, 
and a hastily designed and very cramped box 
office was quickly put in. 

One theater builder in Philadelphia forgot to 
include dressing rooms and later had them 
constructed in a separate building across an 
alley, back of the theater. This little conve- 
nience meant that the artist, to get from his 
dressing room to the stage, had to go down to 
the basement, literally duck under sewage and 
steam pipes, and then go up into the other 
building. All this showed little understanding 
for the art of the theater —and no respect for its 
artists (see Fig. 2). 

Because of this general situation, it was the 


producer, not the theater owner, who was 
forced to keep up with the times and pay for 
proper facilities and equipment to install porta- 
ble dressing rooms backstage. | note these 
almost unbelievable instances not in the spirit 
of gossip, but to stress the need for the con- 
stant presence of a professional theater expert 
—not on the outskirts of a projected theater 
design, but in a position of responsibility. 

However, some producer-managers who 
were clients for their own theater buildings had 
a real love of theater itself, and an under- 
standing of the latest European stagecraft de- 
velopments. Among them were the Frohmans, 
David Belasco, and Florenz Ziegfeld; the latter 
retained architect-scene designer Joseph Ur- 
ban to design his own theater. Winthrop Ames, 
8 wealthy amateur of the arts, and a thoroughly 
professional producer, put up the Century 
Theater on New York's Central Park West. This 
2,000-seat theater was notably ahead of its 
time, but was soon demolished because no 
contemporary repertory company could fill it. 

If the absentee theater owners had been 
more knowing, if they had even more material- 
istic imagination, they would have made the 
kind of improvement that Billy Rose later made 
to his Ziegfeld Theatre (since demolished). 
There he equipped the backstage as well as the 
auditorium with the latest, most efficient 
lighting equipment and lighting control sys- 
tems. Even if motivated solely by financial 
self-interest, this produced lucrative rentals 
from his tenants, and also provided presenta- 
tional potential for the users. 

Because the picture frame theaters were 
badly designed and therefore nearly unusable, 
they have recently been much downgraded. 
They were not bad simply because they were 
old or because they had proscenium forms, 
but because of their initial poor design. What 
most of us have forgotten is that the prosceni- 
um stage has been for centuries and will remain 
one of our most useful theater shapes. 


A Revival of Ancient Shapes 


As early as 1914, a group at Teachers Col- 
lege in New York used the simplest bleachers 
and seats on four sides of a medium-sized room 
to create an arena stage. An ancient theater 
shape, the arena stage was used in the great 
coliseums and arenas of Greece and Rome— 
but never specifically for drama, This new 
usage was the beginning of a revival. 

The orena is a theater-in-the-round. The 
stage is surrounded on all sides by the audi- 
ence. This arrangement puts the greatest num- 
ber of the audience in intimate proximity with 
the performer. Both the audience and actor are 
in the same room. Others were gradually won 





Fig. 3. The arena shape. 
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Fig. 4 The open-thrust shape. 


to this cost-saving stage form which automati- 
cally minimizes the expensive, elaborate sce- 
nery usually associated with the proscenium 
tradition. (See Fig. 3.) 

The period following World War | was ex- 
citing both in Europe and America. Inspired by 
a fresh approach to writing and the new Euro- 
pean expressionistic stage designers and pro- 
ducers—Adoiphe Appia in Switzerland, Max 
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Reinhardt and Leopold Jessner in Germany — 
our best young playwrights, Eugene O'Neill, 
Elmer Rice, and John Howard Lawson, heiped 
launch and stimulate a new attitude toward 
stagecraft in the United States. 

Expressionistic scene development in Ger- 
many and Russia was also reflected in America. 
Lee Simonson, Norman Bel Geddes, and Robert 
Edmond Jones produced designs of dramatic 
imagination for scenery and stage. However, 
since they were not in the mainstream of com- 
mercial thinking, few of these new stages 
were actually built. 

Conventional Broadway was not the only 
vital place; community and college playhouses 
sprang up all over the country. But the time and 
cost of producing scenery led directors to by- 
pass that traditional problem and to investigate 
other techniques of stagecraft. 

Early in this century, the ancient open-thrust 
stage, which had been used before the develop- 
ment of the proscenium theatre, was revived 
by several directors and producers. High costs 
of proscenium productions, which required 
elaborate and sometimes complicated scenery 
as well as high operating costs, led to this re- 
vival. Coupled with this was a desire to bring 
greater intimacy to the theater again. (See Fig. 
4) 

The open-thrust stage had experienced an 
earlier revival in Europe. Davioud and Bourdais’ 
unexecuted 1875 opera house design proposed 
a stage of extreme thrust, extending 50 ft into 
the auditorium with seating on three sides, And 
in the twenties, the Parisian actor-director 
Jacques Copeau conceived a truly open theater 
chamber of intimate proportions in his Theatre 
Vieux Colombier. His open stage had multiple 
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Fig. The open stage of Jacques Copeau’s Vieux Colombier, og ee 


architectural set. 
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levels, a number of entrances and exits, and a 
flexible architectural set, which was perma- 
nent and therefore cost-cutting. Neither of 
these European theater designs directly in- 
fluenced American stage designs, however, 
until the educational theater did so much to 
spur the revival of the open-thrust stage. (See 
Fig. 5.) 

American educators telt that the proper 
method of teaching Shakespeare was to permit 
students to act and to observe performances of 
his plays on the type of stage for which they 
were written, Educators often attempted 
makeshift open-thrust stages in whatever 
theaters were available to them. Scenery of the 
proscenium tradition was virtually eliminated 
in open-thrust stagecraft. And ultimately per- 
manent open-thrust stage theaters were con- 
structed by the producers of Shakespeare fes- 
tivals for such regional and community groups 
as those at San Diego, California; Portland, 
Oregon; and later the Folger Shakespeare Li- 
brary in Washington, D.C. 

A thrust stage must not be confused with 
extended forestages in proscenium theatres, 
which utilize techniques of acting, direction, 
and designing that do not differ from standard 
proscenium stagecraft. A true thrust stage is « 
platform extending into an open auditorium in 
which the audience truly surrounds the stage 
on three sides. There may be exits in the back 
of the stage, as well as under the audience 
through vomitory tunnels. A thrust stage is an 
ares deep and wide enough on which to play « 
full scene. When an apron or forestage is only 
an adjunct to a proscenium stage, it should not 
be considered a thrust stage (see Fig. 6). 








Fig. 6 The apron shape. 


Thus, by the end of the twenties, theater pro- 
fessionals had a choice of not only the tradi- 
tional proscenium stage but also the revived 
open-thrust and the arena stage forms. 


Hiatus in Theater Building 


The Depression of 1929 brought a virtual end 
to theater building in the United States until 
the end of World War Il. No commercial the- 
aters were built in major American cities be- 
tween 1929 and 1950. The sole exception was 
Rockefeller Center's Cente. Theatre, built in 
1936 and demolished in 1950. In the thirties, 
only a few colleges and universities had the 
funds to build modern theaters with stages 
designed for modern stagecraft and modern 
repertory requirements, 

After World War |!, America was ripe for a 
“cultural explosion.” Mid-twentieth-century 
Americans were more affluent, better traveled, 


and more cultivated. There was a new boom in 
theater construction, The quarter-century 
hiatus in building, however, had left its mark. A 
whole generation of architects and designers 
had been passed by, and the new generation 
was unschooled in the development of stage 
design. This ignorance fed to rampant confu- 
sion in theater design. 


Multiple Choice at Midcentury 


When theatre building activity was cesumed, 
the proscenium was the only widely known 
theater shape; therefore it continued to be 
popular. To make the proscenium more effec- 
tive for mid-twentieth-century use, new devel- 
opments were introduced by architects and 
designers. Electricaily operated flying scenery, 
electronic control systems like those that pre- 
set positions for stage elevators, and prede- 
termined lighting plans made the designing of 
theaters as complicated as it made the physical 
operation simpler. More and more sophistica- 
ted attention to good sight lines and seating 
furthered the continuation of the proscenium 
tradition. 

Clients, on the other hand, sometimes con- 
tinued o status-seeking reverence for seven- 
teenth- and = eighteenth-century European 
models that could not, in all ways, take advan- 
tage of these new techniques. A significant 
example of this reactionary view was the atti- 
tude of the Metropolitan Opera Board of Direc- 
tors toward commissioning a new opera house 
in Lincoin Center. | am not criticizing the archi- 
tects’ designs or even their execution. The 
design was chosen with the conviction that the 
“Golden Horseshoe” of their old (1882) house 
was sacrosanct, A sentimental attachment to 
the past, as well as a lack of sympathy with 
contemporary design, may well have influenced 
the Board's decision. But | would suspect that 
the fear of alienating the few, but financially 
critical constituents was the dominant factor in 
their decision. 

1am well aware that backstage the mechani- 
cal facilities of the new Metropolitan Opera 
House are up to date and undoubtedly do much 
to keep down the backbreaking operational 
overhead. 

That they did not attempt to peer into the 
Not-too-distant twenty-first century is under- 
Standable. The life-span of contemporary 
structures —particularly those associated with 
the performing arts, is shortening so quickly 
that new theater shapes may serve satisfactori- 
ly for only a generation or two. But in delib- 
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erately choosing a multitiered eighteenth- 
century horseshoe seating plan, the directors 
were guilty of a graver error than just inflicting 
substandard sight lines. That error was the 
failure to recognize that our twentieth-century 
visual art forms are not just passing fads, but 
are deeply dyed in our daily lives, in our means 
of communication and our social behavior, It 
seems Strange that the impresarios of an art 
form as abstract as music should allow them- 
selves to close their eyes to even the most 
universally acceptable visual arts of our mid- 
century. 

Today, only after careful consideration, 
Proper planning and design will the proscenium 
theater regain its usefulness. A modern prosce- 
nium theater need not be rigid in its dimen- 
sions —either in width or height. Side panels 
adjacent to the proscenium can have facilities 
for openings and side stages. Offstage rooms — 
right and left, up and down, traps and fly loft— 
all have to be provided. All these elements lend 
great flexibility to the Proscenium stage, but 
also make it more complex and more expensive 
to build. Basically, the proscenium is one of the 
most flexibie theater shapes because any 
and all styles of production can be effectively 
zed. For the director, the problems of sight 
lines and other questions inherent in prosceni- 
um productions are fluid. In stagecraft, partic- 
ularly lighting and settings, everything from the 
most stylistic and simple designs to the most 
elaborate and imaginative settings can take 
full advantage of this shape. Even a play such 
as Hair, which was first performed on an open 
stage, was successtully produced on Broadway 
in @ proscenium theater. (See Fig. 7.) 

The limitation of this theater shape is that it 
tends to be less intimate than either the The- 
ster-in-the-round or the open-thrust stage. Yet 
it also must be remembered that many play- 
wrights want the kind of separation between 
actor and audience that the proscenium shape 
gives. On the whole, if | were limited to a single 
stage form, | would choose a flexible prosceni- 
um with an ample forestage. 

During the 1950s, labor and material costs 
again led clients as well as producers and de- 
signers to seek new methods of stagecraft. So 
it was that arena stages or theaters-in-the- 
round gained wider acceptance as a suitable 
setting for spoken drama. They were less ex- 
pensive to build and required virtually no con- 
ventional scenery. A strong influence during 
the theater explosion, the arena stage in 
Washington, D.C., clearly demonstrates how 
sophisticated theater-in-the-round can be. De- 
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Fig. 7 In today’s proscenium theater, the width of the proscenium opening can often be varied by adjustable panels. 





Fig. 8 The arena stage in Washington, 0.C., designed by architect Harry Weese in 1961, is an exemplary modem 


arena-shaped theater. 


signed for Zelda Fichandler in 1961 by Chicago 
architects Harry Weese & Associates, it is a far 
cry from the frequently seen, makeshift the- 
aters-in-the-round. Well planned and success- 
ful, it is actually a theater-in-the-rectangle, but 
the principle of an sudience surrounding the 
stage is identical. Here both the architect and 
the owner worked carefully to meet the needs 
of the company and to solve the technical prob- 
lems and limitations of such a theater shape 
(see Fig. 8). 

One built-in limitation of arena stages is ap- 
plicable to all stages surrounded, or partly sur- 
rounded, by the sudience: the director must 
constantly change his axis to prevent one group 
of viewers from being presented with poorer 
images than other sections of the audience. 
Actors, as well as the director, must use en: 
tirely different attacks on performance and 
movement. Lighting is also more difficult in 
arena staging because of the mandatory econo- 
my; however, when handled by an artist, this 
flexible medium can stress the nonillusionistic 
approach to a design. . 

In addition, the ability to vary settings is a 
limitation, both because architectural forms 
are impractical, and because elevations on the 
stage have to be limited in scale. In choosing a 
repertory for an srena stage company, certain 
plays—such as the classical plays of Sopho- 
cles, Euripides, Shakespeare, Moliere, and 
Sheridan — succeed while, on the other hand, 
some plays written for the proscenium stage 
must be omitted. 

One of the primary advantages of an arena 
theater is intimacy. Even with 1,000 seats, the 
most distant member of the audience need not 


be much more than 32 ft from the nearest part 
of the stage. Although in more sophisticated 
theaters-in-the-round, it is possible to use 
traps and to fly elements overhead from a 
modified grid above the center of the stage, 
scenic investiture is ordinarily reduced to only 
the most expressive and economical forms of 
lighting and projection, costumes, props, and 
simple portable scenic elements that do not 
mask the actor from any part of the surround- 
ing audience. On the whole, | think the 
advantages far outweigh the disadvantages of 
arene theaters. The fact that presentation style 
stresses imagination and simplicity is surely a 
strong argument. 

Throughout the fifties and sixties a major in- 
novative force in theater architecture has been 
Irish theater director Sir Tyrone Guthrie. In 
the fifties, after much acclsimed experimenta- 
tion in England and Scotland, Guthrie was in- 
vited by the bright, ambitious young communi- 
ty leaders of Stratford, Ontario, to establish a 
theater. Intended primarily for the classics, the 
theater was first set up inside # tent, and later 
rebuilt under o permanent architectural struc- 
ture (see Fig. 9). 

Tyrone Guthrie's concept for Stratford, 
which was worked out with theater designer 
Tanya Moisewitsch, was appropriately a clas- 
sical one. The auditorium is based on a steeply 
banked, semicircular, Greco-Roman, three- 
sided seating arrangement; it surrounds an 
open-thrust stage that has many basic elements 
of the Elizabethan stage. Besides entrances 
from the rear wall, Guthrie also used vomito- 
ries, which are entrances and exits to the stage 
from below the audience seating areas. 
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Little if any background scenery is used. 
Stress is on costumes, props, and lighting, 
which the director/designer team use in the 
most imaginative and simplest way to create 
scenic atmosphere. Light is used almost en- 
tirely as illumination, with very little sophistica- 
tion in movement, color, of image projection. 
On the other hand, their sophisticated use of 
costumes and properties has been extremely 
important in creating a sense of mood and 
character. The impact of the theater was inter- 
national. It was intimate and vital, and ex- 
tremely suitable for the classics. 

A few years later, after the Ontario theater 
had been built, Guthrie himself initiated, with 
Oliver Rea, a similar venture in Minneapolis, 
Minnesota. There, he planned with architect 
Ralph Rapson a variation on the Stratford, 
Ontario, theater. Corrections were made, for 
example, in the sight fi at extreme left and 
right. He included facilities for hanging scenery 
behind the thrust. It is a token proscenium 
behind the thrust stage. This combination of 
the two theater forms was 4 major innovation. 
And thoughtful architects and designers 
throughout the country and abroad studied it 
with great interest. 

An open-thrust stage can be extremely sim- 
ple, like Tyrone Guthrie's Stratford, Ontario, 
theater. It can then be elaborated by planning 
an adaptable grid for lights, props, and scenic 
elements to be hung directly over the thrust. 
Yet all this fits into the basically simple 
Staging that is germane to the shape. 

The advantages of thrust are clear and 
Strong, but so are its disadvantages. Of the 
advantages, the greatest is perhaps the 
heightened sense of involvement gained by 
both the audience and the actor. Intimacy natu- 
rally is enhanced; the movement and pace of 
the play are swift; and the technique is fluid and 
cinematographic. The open-thrust stage does, 
however, diminish the significance of the “il- 
lusionistic’ style of stage design. (Depending 
on one's point of view, admittedly, this may be 
counted either as one of its advantages or as 
one of its limitations. For me, illusion is one of 
the lesser achievements of the contemporary 
theater.) The open stage requires a totally dif- 
ferent approach, The cast cannot be directed to 
act only toward the front, because the audience 
is on the sides as well. And, in a sense, they 
must act dimensionally within a scenic scheme, 
rather than in front of it. Costumes aiso become 
more important as do the few but choice prop- 
erties with which the actors work. And finally, 
because background pictures are not being 
created, lighting must become a living element 
through which players move. 

Generally, the open-thrust stage is more 
flexible than the arena. With the open-thrust 
stage, the director does not have to worry so 
much about the actor's back being to the 
audience. But because the open-thrust is more 
complicated to design, it may turn out to be 
more expensive to build than the arena or pro- 
scenium theatre. 

Perhaps the most outstanding disadvantage 
is that the more realistic a play is, the less ef- 
fective it may be for the open-thrust stage. 
Shakespearean plays and other earlier classics 
are easily adaptable since in their writing and 
production they were presented on open Elize- 
bethan stages with a minimum of scenic ef- 
fects. Much of nineteenth-century drama is 
considered ill-suited for the open-thrust stage; 
also presents an opportunity for an 
imaginative director to approach these plays 
with a radically fresh style. 

Of the multiple choices in theater shapes at 
midcentury, then, three were prominent — pro- 
scenium, arena, and open-thrust; but more in- 
volved, complex choices of theater shapes were 
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Fig. 9 The Stratford, Ontario, Shakespeare Festival Theatre has been an influential interpretation of the open- 
thrust stage. It combines an Elizabethan stage with a Greco-Roman audience seating plan. 
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yet to confuse the decision-making and design 
processes of architects and clients. 


MULTICHOICE IN A SINGLE THEATER 


Besides the choice among three traditional, 
historical theater shapes, which are available 
to theater planners and designers today, a 
new combination of multiples has appeared. 
Now, we can attempt to have several, or all 
three of these stage forms in a single building 
—even in the same auditorium. This unique 
possibility has led to the extreme complica- 
tion of present-day theater design and to the 
utter confusion of present-day theater de- 
signers. 

The educator's desire to perform Shake- 
spearean plays in the original setting has been 
extended to a desire also to perform eigh- 
teenth- and nineteenth-century plays in the 
theaters for which they were ori 
duced. Not content with an open-thrust stage 
theater for plays written for that basic shape, 
from the days of classical Greece to the Middle 
Ages, producers also want a proscenium the- 
ater, in which to present Renaissance and 
later plays. This desire has now spread from 
the educators to the producers of community 
and regional thester as well. 

Where sufficient funds are available, the 
building of two theaters —one proscenium and 
one open— splendidly accommodates this de- 
sire. (It must be remembered that in no age 
but our own were plays written expressly for 
arena theaters.) However, sufficient funds do 
not always seem available for such o splendid 
solution. As a compromi and it must im- 
mediately be recognized as that, architects, 









Fig. 10 The total theater scheme, designed by Walter Gropius in 1929, is @ chimera holding forth the 
ilusive promise of a multiform stage. It could be changed from (a) the proscenium shape to (b) the 
open-thrust shape, and (c) the arena shape. 
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stage engineers, and designers have attempted 
to build, within # single theater, multiform 
stages, which can be changed from one shape 
to another (Fig. 10). 


The Multiform Stage 


inspired by the total theater scheme of the late 
architect Walter Gropius, which was designed 
in 1929, but never executed, engineers have 
attempted tour-de-force theaters that could be 
altered from proscenium stage arrangements to 
open-thrust stage arrangements—and even to 
the arena shape. Engineering and mechanical 
ingenuity, coupled with accurate electric con- 
trols, have made these chimeras appear at- 
tainable, It is my feeling, however, that this 
concept has never been successtully realized. 

Multiform stages were developed for clients 
who felt they could afford to build only one 
theater, but were unable to commit themselves 
to a single stage form. The mechanical multi- 
form stage was also intended to make flexible 
spece operational for theaters of large size, and 
to save manpower and time in rearranging 
stage form and audience seating plans. 

In Fig. 11 | have illustrated one theater in- 
terior that can be used for two types of stage 
productions by rearranging some of the seating 
and changing the proscenium proportions. The 
first is a true proscenium technique. Then, by 
using an elevator to bring up « thrust stage and 
readjust the seating elements, this same the- 
ater can be used for a second technique — the 
open-thrust stage. 

At the Loeb Drama Center at Harvard Uni- 
versity, mechanical means have been provided 
to create three entirely different relations be- 
tween acting area and audience seating. De- 


Fig. 11 


signed by architect Hugh Stubbins and theater 
engineer George Izenour, the Loeb Theatre in- 
terior itself does not essentially change—only 
the mobile units within its walls and under its 
ceilings. The avowed purpose of this highly 
selective and mechanical complex was to satis- 
ty the needs of student directors, actors, and 
authors to create any and all stage shapes at 
will (see Fig. 12). 

For all multiform stages, there is « price paid 
—not only in dollars, but also in sacrifice of 
function. No multiform stage can be either a 
perfect thrust or a perfect proscenium stage, 
Yes, they work. But the additional expense, 
both in design and construction and ultimately 
in operational costs, is not worth the loss of 
unified purpose that characterizes a theater 
with a single stage shape, Such experiments 
fail basically tor the very reason that in none of 
their two or three or five alternate adjustments 
has one a feeling of a well-designed, simple, 
clean, direct, single-form theater. In order to 
make a collective multitorm that works at all, 
each single arrangement must be a compro- 
mise. 

it has been my experience that impressive 
and technically practical as some of the ex- 
periments may be, in none of their various 
chameleon-like changes are they as effective in 
either arrangements or elements as the stages 
designed for a specific purpose. 

Even o theater that can be changed to create 
only two of the basic stage shapes is a com- 
promise. But such dual-form or “hybrid” the- 
aters appeal to clients who desire some of the 
advantages of the thrust stage and, with a mini- 
mum of changeover, the use of the same audi- 
torium #5 a proscenium stage. And it must be 
admitted that a stage that can be changed from 





arena shape to open-thrust shape may not be so 
serious a compromise. The real difficulty is in 
designing a theater that will accommodate both 
the axial vision demanded by the proscenium 
stage and the radial vision that is basic to the 
open-thrust stage. 

| have been involved (although after instinc- 
tive personal protest) in designing a number of 
dual-form theaters. An honest architect or de- 
signer must hold a Monday-morning quarter- 
back session with himself, if not in public, 
upon the completion of an important job. | feel 
that a public session here will provide a valu- 
able share of my experience. 

it was tragic that one of the great architects 
with a true and sensitive understanding of the- 
ater, the late Eero Saarinen, should have lived 
to complete only the Beaumont Theater of 
Lincoin Center. It was a privilege to be code- 
signer with him on the stage and auditorium, 
When Eero and | were given the responsibility 
for designing the two theaters for the Lincoln 
Center Repertory Company, we met privately 
for long, honest studies, | found, to my plea- 
sure, that our basic concepts were in agree- 
ment. First, neither of us believed in anything 
but single-form stages; we both were com: 
pletely opposed to a multiform stage. If our 
original proposition had been accepted, we 
would have had the upstairs theater slightly 
smaller and the downstairs theaters slightly 
larger. One of them would have been pure 
thrust stage and the other pure proscenium. 
The question of which form would be which 
size would have been left to the building com: 
mittee, That is, if the committee voted that the 
larger theater should have a proscenium stage, 
we wanted that theater to be s pure proscenium 
theater, in the best sense, and the other to be a 
pure open-thrust stage—and vice versa. (See 
Fig. 13.) 

We were overruled. In fact, some members of 
the committee even talked about a basic multi- 
use scheme for the Beaumont. We turned that 
down completely, but we realized that we 
would have to accept the compromise of a dual- 
form design. Our original proposition would 
have been the wiser decision, and ultimately 
far cheaper in both initial costs and in subse- 
quent operating costs. 

However, Lincoln Center gave us months of 
exploratory time and supported the costs of ex- 
perimental designs and modeis which were 
shown to the building committee of the Reper- 
tory Company and to a group of theater critics. 
A small, but very volatile minority of them sup- 
ported the idea that the open-thrust stage 
should be the dominant form. But at the end of 
the investigation, the consensus was that we 
should design the larger theater so that it could 
be used as a proscenium theater and as an 
open-thrust stage; and that we, as designers, 
should find some practical means of making 
the changeover relatively simple. 

We pointed out that to meet the production 
schedule of a repertory company for a two-hour 
changeover between matinee and evening, it 
would be imperative to install expensive auto- 
matic mechanical equipment. For example, if a 
production using open-thrust was completed at 
5 or 5:30 and the evening schedule called for 
proscenium staging, an enormous amount of 
work would be required not only in changing 
the scenery and lighting, but in changing the 
seating plan and the open-thrust stage itself. 
What we designed at the Beaumont Theater for 
this changeover can be effected in 2 hours. 

It is achieved by locating the front group of 
seats on a large lift that descends to the sub- 
basement where a turntable rotates them, 
substituting an open-thrust stage, which is then 
raised into position. Proscenium panels at the 
Beaumont can be opened to make a maximum 
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proscenium opening that is 50 ft across. When 
the thrust is in use, the panels are completely 
closed; then actors can enter from right and 
left downstage of the proscenium panels and 
from two vomitory entrances under the front 
orchestra seats. 

it must be stated categorically that multiform 
stages are designed for dramatic productions 
of plays only. In the case of the Beaumont, the 
acoustical characteristics are specifically for 
the spoken word. The theater cannot be used 
successfully for opera or musical recitals. 


Multiuse Auditoriums 


An approach to theater shapes born of the mid- 
twentieth-century electronic era, and perhaps 
twentieth-century indecision, is the multi-use 
auditorium. It is an attempt to satisfy the client 
who wants an auditorium so adaptable in rela- 
tionships that any and all the performing arts 
can be accommodated. Not only do performing 
groups want a theater to house plays, but they 
also hope to use their new auditoriums for 
opera and musical productions, concerts, and 
recitals. But music reverberation time demands 
® greater spatial volume than that for the 
spoken word, What results is an attempt to 
build one hall that can be suited to both music 
and drama by altering the very volume of the 
auditorium, This implies large-scale physical 
changes being made to ceiling elements and 
even to the side walls of the auditorium. In 
some instances, an entire balcony can be 
shut off for the purpose of changing acoustical 
characteristics and sudience capacity 
Colleges and universities have led the race in 
building such facilities. High schools have built 
structures that attempt to accommodate the 
basketball court, as well as the performance of 
Ibsen and the choral society recital. Combina- 
tions such as the gymnatorium and the cafe- 
torium have been tried as a means of saving 
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Fig. 12 The Loeb Drama Center at Harvard University, designed by architect Hugh Stubbins and theater engineer 
George Izenour in 1960, is a small-scale realization of the multiform stage. Electrically operated mobile seating units 
and stage sections can be rearranged to create (a) a basic proscenium shape, (b) a basic open-thrust shape, and |c) 
a modified arena or center stage shape. 
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Space and construction funds. Such schemes 
appealed equally to builders, architects, and 
engineers, as well as clients. The multi-use 
theater thus spread to fantastic degrees. And 
it has become a byword of confusion in the 
1960s. Not only the idea but the definition of 
the words “multi-use” or “multipurpose” have 
become confused, even by theater experts. 

it is understandable that members of boards 
of trustees or college regents cried out for a 
single design to meet all the needs of all the 
performing arts. Even in affluent times, it is not 
easy for a large university or regional theater 
group to raise enough money to build more 
than one good theater. And there will inevita- 
bly be an avid army of architects, engineers, 
and acoustical specialists willing to take on 
that challenging desire of clients to accom- 
modate all the performing arts in a single 
auditorium. Even when the architects or con- 
sultants are men of integrity and theater ex- 
perience, they may find difficulty in persuading 
building committees that however well an audi- 
torium may suit the combined needs of the 
choral society and the music school opera, 
it cannot possibly be used for intimate drama 
as well, 

This is when the dangerous plea is made to 
bring in the engineering magic that we see in so 
many regional and college theaters today, and 
in such community auditoriums as the Jesse 
Jones Hall in Houston. 

During the 1960s, engineering firms devised 
astounding mechanical systems that changed 
the very shape of an auditorium, pitched the 
floor, tipping the ceiling and cutting off the 
balconies, pivoted the wails, and rolled banks 
of seating across the floor and stage. In too 
many of these cases, these electronic tails 
wagged the theatrical dogs. 

Not all 


engineering developments were 
futile, however. Certainly in terms of stage- 
craft, electronic controls for rigging and 


lighting systems, which were often developed 
for such auditoriums, have been astonishing in 
their programs of complicated presentational 
problems, but these are mechanical contribu- 
tions to the backstage area and are not to be 
confused with the mechanical manipulation of 
the architectural front-of-the-house arrange- 
ments. 

It is certainly human on the part of an owner 
or manager to feel that a single auditorium 
with adjustable elements serves in place of 
what might otherwise be a complex of two or 
three separate theaters. But every medium in 
the dramatic and musical arts cries for a spe- 
cific scale for the performing area and the 
audience. With the spoken word in drama, the 
sense of intimacy is essential both visually and 
surally. Add music and singing from a musical 
comedy, and the scale of the auditorium can in- 
crease appreciably. 

An auditorium that is good for the actor's 
voice is technically ineffectual for the singing 
voice and for musical instruments. The reverse 
is equally true, On an everyday level, we know 
that when we want to say something intimate to 
a friend, we do not shout it across a courtyard. 
We approach closely, eye to eye, and speak 
quietly in close contact, as in intimate drama. 
if we want to sing an aria to that same friend, 
we would back away or choose e room of suf- 
ficient size. The same principle holds in 
choosing a theater shape 

Specifically, the distance between the last 
viewer and the performer can increase because 
when acting is augmented by broader tech- 
niques, the audience can be much farther away 
from the performer and still enjoy an ac- 
ceptable contact. From operetta to grand 
opera, an even greater change in scale is ac- 
ceptable. In fact, the patron who enjoys 
second-row-center seats at a drama would 
find grand opera completely unacceptable at 
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Fig. 13 The Beaumont Theater at Lincoln Center, designed by Eero Saarinen and Jo Mielziner in 1960, can change 
its shape from (a) an open-thrust stage to (b) a proscenium stage with a modified apron. 


this close range. To many followers of opera, 
of course, the aural appreciation is almost 
complete without the visual 

The scale that | have been referring to is not 
only the distance between the sudience and the 
forestage but also the width of the playing 
stage or proscenium opening. As an example, 
a good width for a legitimate play is not much 
more than 35 ft; whereas opera stages will 
open 60 to 80 ft in width. 

it is self-evident that the solution to housing 
all these art forms in one building must be a 
magic one, if technically successful, Further- 
more, this technical magic must be a dominant 
part of the basic design. The multi-use audi- 
torium is one of the most serious mistakes in 


the history of theater design. The notion that 


any single design can be used for all purposes 
8 nonsense 


Uncommitted Theater Spaces 


Still another theater design approach that de- 
veloped during this period of “theater explo- 
sion” is one for which there is no historical 
precedent in the tradition of our indoor the- 
aters. It is based on the idea that neither of the 
basic elements that make up a theater — audi- 
ence or stage —should be predetermined so far 
as their location or configuration within the 
theater are concerned. 

In effect, this concept says that within the 
space provided by the architect, an undeter- 
mined stage area and seating area may be set 
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Fig. 13 (cont.) The Beaumont Theater at Lincoln Center. (c) The section shows a very deep stage planned for a 
repertory schedule. The deep stage, combined with large stage wagons, and a “saturation lighting” system as well 
as the multiform stage mechanism make it possible to change stage shapes and scenery from production to production 


in a matter of hours with minimum labor. 


at will in a wide variety of relationships, ar- 
rangements, and relocations. This final theater 
concept goes one step further than the mech- 
anized theaters. It rejects any and all means 
for creating » specific playing area or an 
audience ares. Its proponents say, “Give me 
a cocoon that shuts out the outer world, and in 
it we will create our concepts without the aid of 
predetermined form.” They feel that it frees 
future theater users from any "set interior ar- 
rangement.” They also proffer what they feel is 
the advantage of a simultaneous and multiple 
approach to dramatic problems. Theirs is the 
“uncommitted theater space.” 

Back in the 1890s, the great scenic artist 
Adolphe Appia said, “Let us abandon theaters 
to their dying past, and let us erect simple 
buildings instead, merely to cover the space 
where we work—no stage, no amphitheatre, 
only a bare and empty room.” This bold pronun- 
ciamento, like many manifestos, bears some 
analysis, Any serious student of the theater 
who admires Adolphe Appia’'s magnificently 
conceived stage settings knows, however, that 
to achieve the subtlety of his mood lighting and 
the perfectly proportioned grandeur of his 
plastic forms, the most complex and technically 
sophisticated equipment must be available. 
Much of this equipment must be located not 
only backstage but in the auditorium itself and 
subtly related to the stage area. In other words, 
Appia’s “bare empty room,” once equipped to 
meet the high standards of his production con- 
cepts, would lose all semblance of nudity and 
emptiness and might become a well-conceived 
and carefully predetermined theater. 

The limitations of mechanized multiform 
schemes are even greater in these uncom- 
mitted theater spaces. On the economic side, 
the budget for such an indeterminate theater 
must be greatly increased for purely mechani- 
cal equipment, if for no other. In order to 
justify the alleged freedom, a maximum amount 
of mechanical support must be available in 
every corner of the uncommitted area, Natu- 
rally egresses and exits, ventilating and 
heating equipment, supporting technical ele- 
ments and power outlets for lighting must be 
predetermined and fixed, And the operating 
costs for moving this equipment are major re- 
strictions on the alleged freedom. 

Any rational study of the intricate problems 
relating to sight lines, acoustics, or lighting 


must also lead one to the conelusion that to 
keep these relationships in an undetermined 
plan can mean only that the ultimate quality of 
any single interior relationship is bound to be 
below par. 

The only logical justification for this non- 
mechanical, multiform approach is for a uni- 
versity that offers a course in theater archi- 
tecture. As a really effective working laboratory 
for the study of acting, direction, and stage de- 
sign, it is one to be researched and explored. 


Uncommitted Spaces for Involvement? 


Another current trend in stagecraft is the desire 
for even further involvement of the actor and 
audience. | refer to a greater psychological and 
physical contact between audience and actor, 
and to a greater use of sensory as well as visual 
involvement throughout the theater. It has been 
suggested that the uncommitted theater space 
fosters this involvement. 

Ever since the 1900s, nonobjective and to- 
tally abstract experiments in the arts have been 
expressed beyond the painter's and sculptor's 
studio. Changes in all communication arts — 
written and visual —have influenced dramatists 
in a revolutionary way. Poetry, prose, and 
journalism have all been affected by the tempo 
of the radio, recorded music, and their exten- 
sion into cinematography and television. Poets 
have rejected rhyme, meter, and syntax. Prose 
writers have made equally insurrectionary 
demands on their medium, In the first 50 years 
of this century the theater reflected very little 
of this movement. In recent years, avant-garde 
writers and directors have plunged into radical 
experiments in what they felt was « new the- 
ater-oriented field that furthers audience in- 
volvement. 

When | refer to total involvement, | do not 
mean what is currently referred to as a “Hap- 
pening.” The talk about Happenings is based on 
a valuable instinct—the genuine desire for 
greater contact, for greater participation of 
both audience and actor, but it is practiced and 
preached in an undisciplined and, | think, un- 
creative way. It is undisciplined because it 
makes o point of the fact that there is ostensi- 
bly no premeditated play, no rehearsal, no re- 
Strictive texts. 

Although the charade, the conversation, the 
story, and the extemporaneous narrative have 
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value, they are not basically theater. Any the- 
ater form —like all serious art forms —is born 
of deliberation, self-discipline, and creativity. 
To rely on improvisation, no matter how tal- 
ented the actor, or how receptive the audience, 
is to misunderstand freedom. 

Freedom in art is not license. The artist can 
be free only if he masters and accepts the limi- 
tation of his medium. | have always believed 
that suthors and directors must be given the 
greatest freedom in staging. In the auditorium 
and on the stage, the greatest range of lighting, 
scenic equipment, and spatial freedom must be 
available. If a new play needs one hundred dif- 
ferent visual indications of mood and back- 
ground, it must be provided. 

| have worked with directors and authors 
who desperately wanted to be free of any set 
format. But gradually, to have effects, lights, 
and scenic elements meet the needs of an actor 
at & precise moment, we started to reintroduce 
a theatrical limitation —dramatic form. 

Similarly, we must accept and work with the 
physical limitations of our stages. If | have a 
stage that is only 10 ft deep, and | want to give 
the impression of unlimited space, | accept that 
10 ft and do something with it. Suggestions and 
implications, whether they are visual, oral, or 
aural, ere means of working with one's limita- 
tions. It might be the use of the magic of poetry 
or of music's abstract sounds. The power of the 
creative artist is infinite, but only when he 
masters the technique in which he creates. Yet 
all these production aids, these minute details, 
must be made practical and must be carefully 
timed and rehearsed. All the environmental 
background, born in excitement and high imag- 
ination, must be transposed into controlled and 
disciplined technique. 

| feel | must state that | am not, on principle, 
anti-Happening. It must be said on behalf of 
Happenings that they do accentuate some of 
the better trends fostered by all contemporary 
dramatists and stage directors. They have one 
outstanding characteristic in common with 
other modern theater movements —the desire 
to accentuate actor-spectator relationships. 

The advocates of Happenings question the 
accepted concepts of actor-audience spatial 
relationships. Michael Kirby states in the 
Tulane Drama Review (Vol. 10, No. 2, p. 40, 
Winter, 1965): 


Performance and audience are both neces- 
sary to have theatre. But it might be thought 
that it is this very separation of spectator and 
work which is responsible for an “artificial- 
ity” of the form, and many Happenings and re- 
lated pieces have attempted to “break down” 
the barrier between presentation and spec- 
tator and to make the passive viewer a more 
active participator. At any rate, works have 
recently been conceived which, since they 
are to be performed without an audience —a 
totally original and unprecedented develop- 
ment in the art— might be called “activities.” 


it would be pointiess at this early stage of 
the avant-garde experiments in Happenings 
even to suggest what formalized theater shape 
they might take, or if they will have any in- 
fluence at all on theater shapes. Their most 
vocal leaders seem to disagree about the best 
environment in which this new and exotic hy- 
brid will flourish. 

At this writing, this theater of protest does 
find what seems to be adequate housing in @ 
large variety of structures — both in and out of 
the theater. So varied are they, that this partic- 
ular form of dramatic expression does not 
easily fit into this discussion of theater shapes. 
if and when it matures into a new art form, 
then it may develop a stage and auditorium 
especially designed for its own needs. | doubt 
that it will be a totally uncommitted theater 
space. 
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By HAROLD BURRIS-MEYER and F. G. COLE 


SIGHT LINES 


lf the patron is to see satisfactorily, plan and 
section must conform to a number of limita- 
tions which are set forth in the following list. 
To design an auditorium is to determine a 
seating area within these limitations and to 
establish position (not shape) of walls and 
shape of floors therefrom. 

1. The horizontal angle of polychromatic 
vision (no eye movement) is approximately 40. 

2. The horizontal angle to the center line at 
which objects onstage, upstage of the curtain 
line, cease to bear the intended relationship to 
other objects onstage and to the background is 
approximately 60. 

3. The horizontal angle to a flat projection 
sheet at which distortion on the screen be- 
comes substantially intolerable is 60° mea- 
sured to the far side of the projected image. 
Curvature introduced into the screen may ren- 
der the distortion less from the extreme seats 
on the opposite side of the center line of the 
house but will increase distortion from the 
seats on the same side of the center line (see 
Fig. 14). 

4. Judged by the audience's ability to recog 
nize shapes, and confirmed by free audience 
choice of seats, the following is the order of 
desirability of locations: 

4. front center (except when the screen is 
close to the front row) 
middle center 
middle side 
front side 
rear center 
rear side 

5. Audiences will not choose locations be- 
yond a line approximately 100° to the curtain 
at the side of the proscenium. 

6. The vertical angie beyond which ability to 
recognize standard shapes falls off very rap- 
idly is approximately 30 (see Figs. 15 and 16). 

7. The recommended maximum angle of mo- 
tion picture projection to the horizontal is 12°. 





means 


PLAN 


if the foregoing limitations are applied in the 
horizontal plane for any given proscenium 
opening, they will limit an area of maximum 
value as seating space which is approximately 
elliptical. It is interesting to note that this 
shape for an auditorium plan was pioneered by 
the late Joseph Urban who had little of the pres- 
ent data to work with and may safely be as- 
sumed to have chosen the shape largely on 
esthetic grounds. A fan shape provides addi- 
tional seating space at minimum sacrifice of 
sight lines, but nobody wants the seats in the 
extreme rear corners. 


Seating 


Occupants of all seats are visually related to 
the performance when the seats are oriented 
toward the stage. This necessitates curving the 
rows of seats. The center of curvature is lo- 
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cated on the center line of the auditorium 
approximately the depth of the house behind 
the proscenium, Budgetary limitations may 
dictate that seats be in straight rows to simplify 
construction; these rows can at least be related 
to the center of attention on stage by being 
placed on chords of the optimum row curva- 
ture. 


Stagger 


To provide best visibility from any seat, no 
patron should sit exactly in front of any other 
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patron unless more than one row distant. This 
requirement makes it necessary to stagger 
seats. Staggering is accomplished by the non- 
uniform placement of seats of varying widths in 
succeeding rows. Unless the walls of the 
theatre are parallel (which is acoustically 
hazardous), it is extremely unlikely that more 
than a very few rows can be made up of seats 
of uniform width, The tack of uniformity there- 
by introduced provides the means by which 
Staggering can be accomplished. Seats are 
made with uniform standards and interchange- 
able backs and seats so that a wide variation 
of seat width is possible; 8 variation from 
seat to sest of an inch or two, cumulative 
enough to accomplish satisfactory stagger and 
make rows even, is not noticed by the patron 

Various seating companies have their own 
schemes and formulas for seat stagger, some 
of them patented. The client may ask a seating 
company for o seating plan and should examine 
it critically for (1) insufficient stagger in occa- 
sional areas of the house and (2) the introduc- 
tion of seats narrower than the scceptable 
minimum 


Aisles 


Aisles are of questionable desirability except 
in the largest houses, They must, however, be 
employed in many localities because of build- 
ing laws which make no provision for continu- 
ous-row or so-called continental seating in 
which all rows are widely spaced and serve as 
transverse aisles. Many a bad sight line has re- 
sulted from putting the maximum legal number 
of seats, usually 14, into each row in every 
section. Obviously, for purposes of seeing, 
radial aistes are best, with curved aisles only 
slightly less efficient. Aisles perpendicular 
to the curtain line often have the accidental 
result of making side section seats undesirable 
because people using the aisles interrupt the 
view toward the stage. The box office would 
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Fig. 14 (a) The horizontal angle to the center line at which objects onstage, upstage of the curtain line, cease to 
bear the intended relationship to other objects onstage and to the background is approximately 60°. The horizontal 
angle to the projection screen at which distortion on the screen becomes substantially intolerable is 60°. (b) Based 
on the ability to recognize shapes and confirmed by sequential seat selection of unreserved seats, the order of de- 
sirability of locations is: A, front center, except when the picture screen is close to the front row; B, middle center; 
C, middle side; D, front side; E, rear center; F, rear side. (c) Audiences will not choose locations beyond a line approxi- 
mately 100° to the curtain at the proscenium. The shaded areas contain undesirable seats. 


Cultural 


THEATERS 
Sight Lines 





oacnE ste 


Fig. 15 The vertical angle above which ability to 
recognize familiar shapes falls off very rapidly is 30°. 


like a theatre with all seats in the center sec- 
tion. A center aisle wastes the most desirable 
seating area in the theater and inevitably 
causes the objectionable condition of seats 
near the aisle being directly in front of each 
other. (See Fig. 17.) 


Depth of House 


There are many formulas used to determine the 
depth of the house, or more accurately, to 
determine the relationship between depth of 
house, width of house, and width of screen or 
proscenium. They vary considerably and are 
all empirically derived on the basis of existing 
theaters, with too little reference to whether 
such theaters are good or not. Typical are the 
following: Optimum depth equals 4 times 
screen width, Maximum depth equals 6 times 
screen width. Depth equals 1.25 to 2.35 times 






+ 






| 
| 






e- 8, 
mn “ay 
a j cS. 
- | ~ 
R- ‘ ~D, 
2 4 2 





house width when house width is 2.5 to 3.5 
times screen width. Practically, there are only 
two significant considerations in planning the 
depth of the house: 

1. Visual acuity. Normal human vision can 
perceive a minimum dimension or separation 
equal to 1 minute of visual arc. Translated 
into space measurement this means that at 10 
ft a normal eye can perceive a dimension of 
0.035 in., at 50 ft, 0.175 in., and at 100 ft, 0.35 
in, Details of actors’ make-up and tacial expres- 
sion are not plainly recognizable at distances 
of more than 50 ft from the stage 

2. Capacity. The larger the house, the lower 
can be the price per seat or the greater the 
gross. If the box office is not to be considered, 
capacity may be limited by optimum seeing 
requirements, and the last rows kept within 
50 ft of the stage. As various requirements 





Fig. 17 Straight radial aisles are better than aisles 
which curve or bend, 


operate to increase capacity, the distance of the 
rear seats trom the stage must be increased 
and seeing conditions impaired in proportion. 
The theater operator may compensate the 
occupants of these seats by charging less for 
them. For shows involving live human actors, 
75 ft is generally accepted on grounds of visi- 
bility as maximum house depth. (See Fig. 18.) 

In theatrical entertainment which has as its 
chief visual component human actors (live 
shows), the degree to which these performers 
must be seen to satisfy the audience and put 
the show across varies 

A. Details of facial expression and small ges- 
ture are important in legitimate drama, vaude- 
ville and burlesque, intimate revue and cabaret. 

B. Broad gesture by single individuals is 
important in grand opera presentation, mu- 
sical comedy, and the dance. 

C. Gesture by individuals is unimportant and 
movement of individuals from place to place is 
the smallest significant movernent in pageant. 

It follows then that theaters planned for the 
types of entertainment listed under A must be 
limited in depth of auditorium so that visibility 
from the remotest seat still allows the occupant 
to perceive facial expressions (not over 75 ft). 

Theaters planned for the types listed under B 
may have greater distance from the stage to 
the remotest seat, but this distance is set at a 
maximum beyond which the individual actor is 
diminished to insignificance (approximately 
125 ft). 

Spectators in the last rows at the Radio City 
Music Hall in New York, looking through a 
distance ranging trom 160 to over 200 ft, de- 
pending on the location of the performers 
onstage, see a ballet reduced to the size of 
midgets, and an individual performer, even 
with the dramatic enhancement of a follow 
spot, is a very insignificant figure indeed. 





| 
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Fig. 18 Location of center of curvature for rows of 
seats. 


Summary 


Given the proscenium opening and capacity, 
laying out the orchestra and balcony or bal- 
conies in plan becomes a simple and straight- 
forward process. Sight lines determine 
proscenium splay and house width. Visibility 
limits and capacity determine depth. Minimum 
distance from stage or screen to first row is 
determined in the section. 

As can be realized from the foregoing re- 
quirements for seeing, any scheme which 
attempts to provide flexible sudience-perfor- 
mance relationships sacrifices something, 
usually in every form attempted. The multiform 
theater cannot be justified except as a labora- 
tory, where certain limitations are an accept- 
able price for flexibility and the box office does 
not need to support the enterprise. 


SECTION 


The vertical angle of 30° at the spectator's 
position establishes the distance from the 
closest seat to the screen or to the highest 
significant object on the stage. The lowest 
seat in the orchestra must be located where 
the patron can just see the stage floor (except 
in the case of theaters built for motion pictures 
only). The highest seat in the balcony must be 
on a line which is not more than 30° to the 
horizontal at the front curtain at the stage floor 
if it is not to be above the limit of reasonable 
distortion. The standing patron at the back of 
the orchestra must be able to see the top of the 
screen, which is usually as high as any signifi- 
cant portion of 4 stage setting. Each spectator 
must see the whole stage or screen over the 
heads of those in front of him. Within these 
limits the floor slope of orchestra and balcony 
can be laid out: the first step in determining 
auditorium section, (See Fig. 19.) 

Several methods have been offered hereto- 
fore for developing the floor slope. Doubtless 
others will be offered in the future. The authors 
present the following method as one which 
assures unobstructed vision from all seats. 
it may be noted that this system produces 4 
floor slope considerably steeper than that in 
many existing theaters. It also produces better 
seeing conditions. 

To determine floor slope, establish eye posi- 
tion of spectator in first row on center line by 
approximately 30° vertical angle above. For 
live shows, stage floor will be approximately 2 
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in. below this level. For theaters designed 
solely for motion pictures, the location of the 
stage floor is not critical; the position of the 
bottom of the screen is. (See Fig. 20.) 

A point 3 ft 8 in. below, and 18 in. in front of 
the eye position will be the floor level for the 
front row. (1) Draw 4 sight line from the eye 
position to downstage edge of stage, and 
extend it back of the eye position for the front 
row, step off horizontal seat spacing (back to 
back), and draw vertical lines at the points thus 
established. (2) Establish a point 5 in. above 
the intersection of the extended sight line 
and the next vertical line. (3) This is the eye 
position for the second row and the floor level 
at the front edge of the second row seat is 3 ft 
8 in, below and 18 in. in front of the eye posi- 
tion. Repeat steps (1), (2), and (3) to the back 
of the house and draw in the floor slope. Where 
the slope exceeds 14 in. per foot, platforms are 
required under the seats, and steps in the 
aisles. A cross aisle which divides the orches- 
tra into front and back sections entails the 
elevation of the first row of seats behind it to 
make up for horizontal width of the aisle. 

The standing spectator's eye level behind 
the rear row of seats is assumed to be 5 ft 6 in. 
above the floor level of the last row. The sight 
line from this position to the top of the screen 
or highest probable curtain trim establishes 
the minimum height for ceiling under balcony. 
(See Fig. 21.) 

Raising the stage will make it possible to re- 
duce the floor slope but at the penalty of pro- 
ducing upward sight lines in the first two or 
three rows which are uncomfortable and un- 
natural for viewing stage setting and action. 
If the stage floor is above the elevation of the 
first row eye position, the upstage floor out 
of sight by perhaps as much as 6 in. from the 
first row is generally preferable to having an 
excessive floor slope, especially if more than 
one balcony is used. 

When planning for motion pictures only, the 
lower sight line from the first row will come to 
the bottom of the projected picture, approxi- 
mately 24 in, above the stage floor, or still 
higher if a reverse floor slope is planned. 

in laying out the balcony, sight lines ace laid 
out from rear to front because it is unsafe to 
change baicony slopes. The focal point onstage 
is the point farthest downstage st which visi- 
bility is requisite, or, in the case of motion pic- 
tures only, the bottom of the screen. The maxi- 
mum forward extensity of the balcony is then 
determined when the location of the spectator's 
eye position has been moved forward to # point 
beyond which the floor and supporting struc- 
ture would intersect the upper sight line of 
the spectator standing at the rear of the 
orchestra. 









—~ MOVIE SCREEN OR 
HIGHEST B16 FICANT 
oB lvacT 


of closest seats. (c) Basic dimensions for plotting 


The pitch of baicony floors should not 
change since that would entail « change of riser 
height for aisle stairs and introduce attendant 
hazards. if vision from the rear row in the bal- 
cony is adequate, the rest of the baicony is 
satisfactory. 

In theaters designed only to show motion 
pictures, the first row need not be located so 
that the petron can see the stage floor. It is sat- 
istactory if he sees without obstruction the bot- 
tom of the screen which is seldom placed less 





Fig. 19 


Maximum tolerable downward sight line angle from balcony. 


than 2 ft sbove the stage floor. Aeising the 
screen makes it possible to flatten the contour 
of the orchestra floor. The reversed floor slope 
developed by Ben Schianger makes use of this 
tionship to get the maximum number of 
seats into the zone of least visual distortion, 
and to hold the height of motion picture 
theaters to a minimum. A result of the reversed 
floor slope is to place balcony seats in the zone 
of optimum seeing. 










Fig. 21. The sight line of the standing patron limits 
the balcony overhang. 


It is apparent that a theater designed for max- 
imum efficiency for motion pictures (reverse 
floor slope) is aimost completely useless for 
any other sort of production except large- 
screen television. The principle survives in the 
angle of the car stands in the drive-in motion 
picture theaters. 


Floor Dish 


The planning of the floor siope is not completed 
when pitch of orchestra and balcony has been 
leid out on the center line. It depends also 
on the curve of the rows of seats, The whole 
row must be at the same elevation if the seats 
are to be level. The floor therefore is not a 
sloped plane, but a dished surface in which 
horizontal contours follow the seat row curve. 
The floor section at the center line, rotated 
horizontally about the center of curvature of 
the rows of seats, will determine the orchestra 
floor shape. The baicony is planned the same 
way save that the floor is terraced to take the 
seats. (See Fig. 22.) 


Comment 


It has been established that conditions of 
seeing limit the depth of the house. Since 
capacity is a function of depth and width, 
increasing the width increases the capacity. 
However, since sight lines from the side seats 
limit the angular spread of the side walls, the 
width can be increased only by increasing 
the proscenium opening. The width of the 
proscenium opening is a function of the kind 
of production contemplated for the theater. 
The dimensions given in Table 1 are derived 
from the requirements of the types of produc- 


TABLE 1 Proscenium Widths, in Feet, for Kinds 
of Theatrical Production 








Mini- Reasonable 
mum Usual maximum 
| ne 28 30 to 35 40 
Vaudeville, revue . . 300 38 45 
Musical comedy, 
operetta........ 3040 50 
Presentation, 
ee ee Ore 40 «60 80 
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its size, shape, arrangement, and equipment, 








Fig. 22 


tion noted when the performances are so 
staged as to assure maximum effectiveness. 

Where budget permits building to have better 
than minimum visibility standards, wall angles 
may be narrowed, floor angles increased, and 
balcony omitted, and visibility from the worst 
seats thereby improved to a point considerably 
better than what is just salable. A very real 
problem, however, is to prevent precedent or 
personal prejudice from so influencing audi- 
torium design as to cause the inclusion of large 
numbers of unsalable seats. One manager 
insisted, after floor slope and stage height had 
been determined and the auditorium floor laid, 
that the stage floor be lowered some 10 in. 
below the height called for in the plan, in the 
interests of, as he put it, “intimacy.” From the 
middie of the orchestra in that theater it is 
hard to see below the level of the actor's 
navel, (See Fig. 23.) 

Greek theaters were semicircular (horizontal 
sight-line angle 90° to center line). This was 
all right in Greece where there was no prosce- 
nium. It is obviously not all right where a 
proscenium is used. Yet, a misguided rever- 
ence for ancient practice still gives us some 
theaters with impossible sight lines. 





Fig. 23 Zone of invisibility. Causes: stage too high, 
front seats too low. 


Opera houses of the Renaissance had side 
boxes for the very good reason that the people 
in the boxes competed (often successfully) 
with the stage show for audience attention. 
This condition persists, but it is worth noting 
that the best example of such a theater in 
America has not made a nickel for a generation. 
Nevertheless, theaters with at least vestigial 
side boxes are still built. 

it is perhaps unnecessary to add that the- 
aters planned in conformity with the principles 
here set forth may adhere in spirit to almost 
any architectural style by the discreet planning 
of service and decorative elements which do 
not affect the basic shape of the theater. In 
theaters which are being rebuilt, it is often 
possible to retain the desirable features and 
still provide s good theater. 


Open Stage and Extended Stage 


The open stage form in which sight lines must 
be directed to the edge of the acting area neces- 
sitates steep balconies. The balcony of a the- 
ater which is convertible from proscenium to 


EXTENDED SigHT Line ——— 


Developed floor slope for unobstructed vision. 





open stage form must follow the requirements 
for open stage. Any theater in which per- 
formance extends beyond the proscenium onto 
either forestage, open stage, or extended stage 
requires very careful planning to provide good 
seeing from all balcony seats to ail parts of 
the acting srea. 


Arena Stage 


Few, if any, arena-form theaters have bal- 
conies, nor are they likely to have since the all- 
around seating of the arena form seems to 
satisfy seating capacity demands without bal- 
conies. Moreover, to satisfy the requirements 
of good seeing in arena, it is necessary to ele- 
vate successive rows of seats more than in 
proscenium form as 8 partial solution of the in- 
soluble problem of actors covering other actors 
from some spectator's direction. (See Fig. 24.) 

if seat rows are successively and sufficiently 
elevated, the audience may see over the heads 





Fig. 24 The sight line problem inherent in the arena 
form: A hides B and C from first two rows. 


of near actors to the heads, and partially the 
bodies, of actors farther away. 

The stage is easily defined: it is that part of 
the theater where the performance takes place. 


therefore, must logically develop from the na- 
ture of the performance. Inasmuch as architec- 
tural acoustics and the electronic control of 
sound can provide for optimum audience per- 
ception of the auditory components, regardless 
of the form of the stage, development of the 
requirements for the stage may proceed from a 
consideration of the visual components and the 
routine of performance. 


STAGE SPACE 


For all production types, the visual components 
divide into two categories: performers and 
scenic investiture. These indicate the func- 
tional divisions of the stage: (1) the space in 
which the performers work, which, though 
actually three-dimensional, is usually referred 
to as the acting area, and (2) the space wherein 
the scenic investiture is arranged, which will be 
called hereafter the scenery space. A corol- 
lary of the presence of scenic investiture is the 
need for its operation and storage. This indi- 
cates a third functional division of the stage: 
working and storage space. 

There is a functional relationship between 
acting area, scenery space, and working and 
Storage space. The size, shape, and arrange- 
ment of the acting area must be determined 
before the other spaces can be logically devel- 
oped. (See Figs. 25 and 26 and Table 2.) 


Performance-Audience Relationship 


The theater situation is fundamentally one of 
the relationship between the performers and 
the audience. The audience wants to hear and 
see the show without distraction and in com- 
fort and safety, as stated, but its ultimate objec- 
tive in attending the show is to receive the 
utmost sensory stimulation toward the maxi- 
mum emotional and intellectual experience. 
Maximum appreciation and enjoyment of, and 
in @ very real sense participation in, the the- 
ater experience by each individual member of 
the audience depend upon the maximum enjoy- 
ment of it by the entire audience. Group reac- 
tion to a single performance stimulus is some- 
thing less than total unless that stimulus be 
perceived at the same time, in the same mea- 
sure, and with the same significance by the 
entire group. 


WORKING AND CroeAce Crane 
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Fig. 25 Position of backstage areas relative to each other. This diagram must not be interpreted in terms of size 


or shape. 
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TABLE 2 Spatial Requirements for Various Types of Theatrical Productions 


General 
characteristics 


Acting area 
size 





Pageant and symphonic drama... .. . . 


Grand opera...........- 





Dramatic episodes, processions, marches, 
dances, and crowd scenes. Masses of 
performers engaged in simple but ex- 
pansive movements before very large 
audiences. 


From 2,000 to 5,000 sq ft, depending 
on the scale of the pageant. 


Shape 


Rectangular with aspect ratio between 
1 to 3 and 2 to 3. 





Large numbers of performers on the 
acting area at one time; often more than 
one hundred in big scenes and fineles. 
Movement is martial processions and 
group dances and the costumes are 
elaborate. Soloists perform downstage 
center, close to the footlights but with- 
in the bounds of the conventional 
proscenium, principals play twosome 
and group scenes in the area near the 
audience, and choruses and supernu- 
meraries require space upstage. The 
ballet and the chorus of soldiers, pilgrims, 
peasants, or what not, sometimes fill 
the entire acting area. The performance 
is viewed objectively by the audience 
and does not benefit by intimate contact 
between performance and audience. 





Dance 


Vaudeville and revue emphesize the 
human scale. Although the vaudevillian 
keys his performance for the last row in 
the gallery, the form is characterized 
by intimate direct relationship between 
performer and audience: monologues 
straight to the front, confidential asides 
to the front row, and audience participa- 
tion in illusions, Other acts (acrobatics, 
etc.) are playad across the line of audi- 
ence vision for maximum effect. 


Graceful and expressive movements 
of human figures in designed patterns, 
chiefly in two dimensions but with the 
third dimension introduced by leaps 
and carries. Occasional elevation of parts 
of the stage ficor. Singles, duets, trios, 
quartets, groups. The movement demands 
maximal clear stage space. 





Minimum: 1,000 sq tt 
Usual: About 2,500 sq ft 
Reasonable maximum: 4,000 sq ft 


Quadrilateral with an aspect ratio be- 
tween 1 to 2 and 2 to 3. Sides converge 
toward the back of the stage, following 
the sight lines from the extreme lateral 
positions, 





Minimum: 350 sq ft 
Usual: About 450 sq ft 
Reasonable maximum: 700 sq ft 


Rhomboid with aspect ratio about | to 3 
Sides converge toward back of stage 
following the sight lines from the extreme 
lateral seats. 





Anything under 700 sq ft is constricting 
Reasonable maximum: 1,200 sq ft 





Musical: folk opera, operetta, 
musical comedy, musical drama 


These forms embody on a smaller scale 
the production elements of grand opera, 
plus a certain freedom and a quest for 
novelty which encourage the develop- 
ment of new performance devices. Close 
audience contact of soloists and 
specialists is borrowed from vaudeville 
and revue. Big scenes involve many 
dancers, singers, and showgirls, often 
with space-filling costume and movement. 
Fifty people on stage at one time is not 
unusual. 


Minimum: 600 sq ft 
Usual: About 1,200 sq ft 
Reasonable maximum: 1,800 sa ft 


Rhomboid with aspect ratio about 3 to 4. 
May project into and be surrounded by 
audience (open stage or arena) since 
frontal aspect of performers has minimal 
and space-filling quality has maximal 
significance 


Proscenium: 


Rhomboid with aspect ratio between 1 
to 2 and 2 to 3. Sides converge toward 
the back of the stage following the 
sight lines from the extreme lateral 
seats, 


Arena: 


Circle, square, or rectangle (3 by 4 
aspect ratio) or ellipse (3 by 4 aspect 
ratio). 
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Arrangement 


Proscenium 


Orchestra 





Long dimension of acting area perpen- 
dicular to general sight line. Audience 
entirely on one side, elevated to perceive 
two-dimensional movement. Large open- 
ings at ends and in side opposite audi- 
ence for processions, group entrances, 
and exits. Some elevation of portion of 
acting area opposite audience, purely 
for compositional reasons. 





Either no proscenium with performers 
entering the “pageant field” from beyond 
the lateral sight lines, of structural 
or natural barriers to delineate the side 
limits of the acting ares and conceal 
backstage apparatus and activity 
“Curtains” of sliding panels, lights or 
fountains for concealing the acting area; 
often the concealment is by blackout 
only 


Space for 100 musicians between 
audience and acting area. Conductor 
must see performance. 


Comment 


Primarily an outdoor form, it is often 
staged in makeshift or adapted theatres, 
utilizing athletic fields and stands or 
natural amphitheatres. A few permanent 
pageant theatres have been built. 





Long dimension perpendicular to the 
general sight line. Audience elevated 
to perceive two-dimensional movement 


Width equal to the long dimension of 
the acting area 





Long axis of the acting area perpen- 
dicular to the optimum sight line. Audi- 
ence grouped as close as possible to 
the optimum sight line. 

The forestage is an essential part of the 
acting atea; steps, ramps, and runways 
into the house are useful 





Nearly square acting area so that dance 
patterns may be arranged in depth and 
movement may be in many directions 
including along the diagonals. Many 
dance figures require circular move- 
ment. Many entrances desirable, es- 
pecially from the sides of the acting 
area. 


Width equal to the long dimension of 
the acting area. Flexibility is to some 
advantage in revue but of little value in 
vaudeville 


Pit for 60 to 80 musicians. Conductor 
must have good view of action 


Movement in two dimensions in acting 
area is a significant visual component, 
predicating elevation of the seating area 
to make this movement visible. 





Music and music cues closely integrated 
with both vaudeville and revue per- 
formances. Pit space for trom 15 to 30 
musicians. Conductor and percussionist 
must have good view of the action. 


Most of the visual components of vaude- 
ville and revue are such that they are 
perceived best in the conventional audi- 
ence-performance relationship. The 
comic monologist who must confront his 
audience is defeated by the open stage 
and arena atrangements. 





Proscenium not really necessary; though 
useful as concealment for lighting in- 
struments and dancers awaiting en- 
trances, other devices such as pylons, 
movable panels, and curtains may be 
substituted 





Proscenium: 

Long axis of acting area perpendicular 
to the optimum sight line. Mechanized 
mobility of structural parts to produce 
changes in acting area arrangement 
are desitable. Forestages, sidestages, 
acting area elevators. 


Arena: 


Numerous wide entrances for actors 
and stage hands via the aisles or through 
tunnels under the seating banks. Ramps 
preferable to stairs or steps. Experi- 
mentation possible in rendering stage 
flexible by lifts, and in development of 
flying systems over the acting area. 


Usually as wide as the acting area, 
but should be adaptable to changes 
in the arrangement of the acting area 
described in the preceding column. 


Arena: None 


Music almost always accompanies 
dancers. For dance as part of opera 
or musical show, orchestra is in pit. 
For dance as specific performance, as 
in ballet, orchestra may be in remote 
location and music piped in. Maximum 
orchestra for dance: 60 musicians in 
pit for classical ballet. Minimum: one 
drummer 


Music an integral auditory component, 
sometimes integral visually. Elevating 
orchestra pit to accommodate from 
20 to 40 musicians. 


Arena 


Orchestra pit beside the acting area 
paralle! to long axis and opposite prin- 
cipal entrance. This unavoidably imparts 
8 performer orientation toward the 
orchestra and favors the seats in that 
general direction. 


Dance in its various manifestations is the 
performance form best suited to the open 
stage of arena since it possesses the 
least amount of facial-expression signifi- 
cance and the greatest amount of 
movement and pattern in two or three di- 
mensions. Elevation of the audience to 
perceive best the patterns of dance is 
desirable. 


The assumption by ballet of a greater 
share in the performance of musical 
comedy indicates the need for a high 
general sight line from the audience. 
A phenomenon of the last 20 summers 
has been the growth of the musical 
theatre arena under canvas by which 
huge audiences have been enabled 
to see revivals of standard and Broad- 
way musicals at popular prices though 
with general reduction of scenic investi- 
ture to that which is possible in the 
arena form. The movement has been 
economically feasible and generally 
profitable. 
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TABLE 2 Spatial Requirements for Various Types of Theatrical Productions (Continued) 














General characteristics Acting area size Shope 
Legitimate drama... ............ Of all production types, legitimate drama © Minimum: 240 sq ft (12 by 20 ft) — Proscenium: 
places the greatest emphasis upon the Usual: About 525 sq ft (15 by 35 ft) . : 
ti 
scale of the human actor. The importance Reasonable maximum: 1,000 sq ft Quediitateral with an sepect 100 sbevt 
{ the individual actor requires that stage (25 by 40 ft) dak coir Siainsicethigeontrnalras 
BeNistnat iceNeNs ahaa aid af the stage following the sight line from 
space and scenery do not dwarf him, the 
3 extreme lateral seats 
Dominance of plot, locale, and charac- 
terization requires  verisimilitude in : 
the size and relationship of scenic ob- Goan sage: 
jects. Too small an acting area crowds Semicircle, quadrilateral, or polygon 
actors and furniture, hampers stage projecting from a proscenium or from 
action, and detracts from the dramatic an architectural facade. 
effect which is the sole aim of the per- 
formance. Too large an acting area Arena: 
diminishes the actor in scale and renders Circle, square, rectangle, polygon, of 
his performance ineffective by weaken- ellipse with about 3 by 4 aspect ratio. 
ing the effect of his gestures and Entrances from diagonal corners and in 
movemont. middie of one or both long sides 
Total Uniform Effect 


If the theater does not permit total uniform 
stimulus and reaction, the performance can 
never reach its peak of effectiveness, The best 
efforts of theater artists stand the best chance 
of appreciative reception by audiences if the 
audience-performance relationship fosters to- 
tal uniform stimulus and reaction, hereinafter 
called total uniform effect. 

The producer and the theater artists have re- 
quirements consistent with these: they want 
the physical facilities which will allow their 
show to stimulate the audience to the maximum 
of intellectual and emotional appreciation. The 
skilled theater artist applies knowledge of au- 
dience reaction to the preparation of every part 
of the performance. If, because of inadequacies 
of the theater building, the audience cannot 
perceive the performance as the artist has 
planned it, the artist fails through no fault of 
his own, and the audience is disappointed. 

Not only is it the height of theatrical artistry 
for the showman to achieve this condition of to- 
tal uniform effect, but it is good business, The 
Spectator who does not see or does not hear or 


does not comprehend a speech or action be- 
cause of inadequate physical orientation 
toward the performance feels to some degree 
cheated of his admission fee and less inclined 
to return to the theater than does the spectator 
who perceives all the components of the per- 
formance fully and who feels that the perfor- 
mance is projected toward him and those close 
to him. 

Expert showmen and artists use their pro- 
ductional knowledge and skills to the fullest 
within the limits of the physical plants at their 
disposal. It is the duty of the theater planner to 
provide them with facilities which neither limit 
nor hinder their efforts. 

The performance and the audience can be re- 
lated to each other in a limited number of com- 
binations with some degree of variation pos- 
sible in each arrangement. 


Performance-Audience Arrangements 


Audience Looking in One Direction toward the Pertor- 
mance: Proscenium This has been the conven- 
tional arrangement of the twentieth-century 





Fig. 26 Position of backstage spaces. 


theater in the United States. It has the fol- 
lowing attributes: 

it affords the maximum confrontation of 
performers and audience and is best for lec- 
turers, concert singers, recitation and dramatic 
presentation. It establishes o limited orienta- 
tion of performers to audience. The audience 


Fig. 27 


being in one compact group within o narrow 
horizontal angle, the performers can relate 
their actions to the whole audience simulta- 
neously. (See Fig. 27.) 

it creates a limited, unified, fixed frame for 
the pictorial composition of the performance. 
Scenery can approach the quality of fine art in 
the refinement of its design elements, 

it permits the director and designer to relate 
performers to scenery, secure in the knowledge 
that the whole audience will perceive the rela- 
tionships in the same way. 

It is the best arrangement for presenting to 
an audience a dramatic action of conflict or op- 
position of forces because the line of action of 
the opposition or conflict is across the line of 
vision of the audience and hence is maximally 
perceptible. 

it is the form most conducive to the produc- 
tion of total uniform effect. 

Being the established conventional form, it 
stands vulnerable to attack by avant-gardists 
who often seek change for the sake of change. 
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Arrangement 


Proscenium 


Orchestra 


Comment 





The realistic style of dramatic produc- 
tion confines the performance to an act- 
ing area entirely inside the proscenium. 
The apron is not used. Most historic 
styles and much modern dramatic theory 
demand more freedom of audience- 
performance relationship than the 
realistic style and call for the projection 
of the performance toward, into, and 
around the audience. For this projecting 
aprons, forestages, sidestages, runways, 
steps and ramps into the aisles are all 
to some degree useful. To meet the de- 
mands of different styles and stylists, 
the acting area for drama must be 
capable of assuming many shapes. To 


Width equal to long dimension of the 
acting area. Moving panels to vary 
width, openings in proscenium splay 
to form side-stages, movable pylons 
or columns by which opening may be 
subdivided are all desirable. 

Flexibility and mobility are increasingly 
desirable. The application of motive 
power under remote control to the move- 
ment of structural parts to produce 
different arrangements appears de- 
sirable but is costly. Manually alterable 
parts, particularly forestage proscenium 
panels and sections of the stage floor, 
if not unwieldy, are reasonable sub- 
stitutes. 


Orchestral music is sometimes an 
integral visual part of the performance, 
but most generally it is a purely auditory 
component, It is not generally necessary 
for the orchestra to be seen by the au- 
dience, but because cueing of music 
is so exacting, the conductor must see 
the action. It is reasonable to provide 
a pit for from 15 to 30 musicians, but 
the flexibility cited at the left must be 
provided, either by portable pit covers, 
steps, and platforms or by mechanized 
orchestra |ifts. There is opportunity 
for originality of arrangement. 


The various forms of theatre used 
by legitimate drama are discussed fully 
earlier in this chapter. 


confine it within the proscenium open- 
ing is adequate for the realistic style 
but inadequate for the others; to pro- 
ject it toward, into, or around the 
audience in any rigidly unalterable 
form is likewise adequate for one style 
but inadequate for others. 


no  ——————— 


It is limited in seating capacity because the 
principal direction of expansion is away from 
the performance; the limit of good seeing be- 
comes the limit of expansion. Expansion later- 
ally tends to destroy total uniform effect by 
making occupants of the side seats view the 
performance from widely divergent angles and 
thus see the actors, action and scenery in non- 
significant relationship. 

Theatrical production refuses to be con- 
tained within a strictly limited space behind a 
rectangular opening. The existing proscenium 
form has been called the picture frame stage, 
and the peep show stage, and even during its 
incidence and rise to prevalence there were ob- 
jections to its restrictive character. The theory 
of theater admits, and numerous modern plays 
contain, instances where the contact between 
performance and audience must be more inti- 
mate than the formal frame permits, History of 
theater shows 24 centuries in which the picture 
frame was either nonexistent or modified by the 
use of acting areas in front of it, against the 
last century and a quarter during which the pro- 
scenium developed in prominence. Modern 
theatrical practice conteins frequent instances 
of the performance’s attempting to come 
through the frame, into, about, and around the 
audience. 


Audience Partially Surrounding the Performance: Open 
Stage in several variations this arrangement 
has gained in popularity during the midcentury. 
Essentially an old arrangement descended from 
Greek, Roman, Renaissance, and Elizabethan 
theaters, it has been readopted for several 
reasons: 

It places the performers in the same space 
envelope as the audience. This is said to pro- 
duce a unity of experience between performers 
and audience, though the authors believe that 
the essential dichotomy of function between 
performers and audience persists regardless of 
spatial relationship and that attempts to resolve 
this dichotomy are futile, fallacious, and irrele- 
vant. (See Fig. 28.) 

It places more spectators closer to the per- 
formance than does the proscenium arrange- 
ment and in this way contributes to good 


Fig. 28 


seeing, but it places a burden of diffused orien- 
tation upon directors and performers and 
makes impossible the achievement of total uni- 
form effect. 

it contains inherent difficulties in the en- 
trance and exit of actors which are usually 
solved by providing entrances beneath the 
seating area. 

Difficulties pertaining to the scenic investi- 
ture which are common to both this arrange- 
ment and the arena arrangement will be con- 
sidered together. 


Audience Surrounding Performance: Arena ot Central 
Staging Variously called bandbox, arena, the- 
ater-in-the-round, circle theater and deriving 
certainly from circus, ancient amphitheatre 
(double theater), and primitive ritual sites, the 
arrangement of the acting area in the center ofa 
surrounding ring of audience has gained in 
popularity in the twentieth century for a num- 
ber of reasons: 

Expediency. Ata time when formal theaters 
have been decreasingly available and = in- 
creasingly expensive to build, while simulta- 
neously the number of play production groups 
has been increasing rapidly, the arena arrange- 
ment, achievable in any large room, makes a 
rudimentary theater possible. 

Economy. As wellas seating maximum au- 
dience in the minimum enclosure, this arrange- 


ment seats the largest sudience within the 
shortest distance from the acting area, It is 
therefore attractive to the showman and also to 
the spectator who attaches value to proximity 
to the stage. (See Figs. 29 and 31.) 

The claims of intimacy which are voiced for 
the open stage arrangement are repeated for 
the central stage and the same demurrers apply 
with the additional statement of positions pro 
and contra the feature of seeing the audience 
across the acting area. The argument pro is that 
eing other members of the audience en- 
joying the show stimulates one's own enjoy- 
ment. The argument contra claims that the op- 
posite audience seen beyond the actors is no 
part of the performance and is therefore a 
negative factor to the degree that it is dis- 
tracting. It is surely a negative factor in that itis 
not a part of the design and plan of the pertor- 
mance; it is not scenic investiture. 

Economy is also affected by the effective lim- 
itation of scenery: There can be no scenery or 
properties that the audience cannot see over, 
under, or through. This restricts scenic in- 
vestiture to paint or other coverings on the 
stage floor, very low platforms, devices sus- 
pended above the acting area, outline represen- 
tations of such objects as must be set on the 
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stage for use by the actors (doors, windows, 
and similar architectural details), and low 
pieces of furniture. 


Disadvantages. Because the audience is 
seated all around the acting area, it is unavoid- 
able that viewpoints will be maximally different 
and it becomes impossible for director and 
actors to compose the performance so as to 
produce a total uniform eftect. Furthermore be- 
cause the conditions of covering (one actor 
blocking audience vision of another actor) are 
also maximized, it is necessary to prevent 
covering by increasing the pitch of the seating 
area, 

An unavoidable disadvantage of this form 
lies in the anterior-posterior aspect of every 
actor and the fact that the most dramatically 
expressive side is oriented in only one direc- 
tion. The summary comment on this aspect 
was made by the late David Itkin: "I have seen 
one-half of the show; now I will buy a ticket on 
the other side of the house and see the other 
half of the show.” Unfortunately, because the 
performance must (at times) be oriented 


toward the sides where he has not yet sat with 
his two tickets, he would have had to buy two 
more tickets, four in all. 


Performance Extending around Audience: Extended 
Stage Variously called side stages, multi-pro- 
scenium, theater-all-around, and even thea- 
trama, this arrangement has gained some ac- 
ceptance in the midcentury decades. (See 
Fig. 30.) 

This form begins o8 an extension of the 
conventional acting area to left and right, 
usually a6 parodo/ entrances on the audience 
side of the proscenium, or as doors in the side 
wall splays which may be used when desired as 
frontal entrances onto the stage. Its fullest de- 
velopment is in the four-stage form which re- 
quires that the audience sit in swivel chairs. 

Its uses in production are various: 

1. Small scenes played on side stages while 
scenery is being changed on the main stage. 

2. Processions entering from the side stages 
and moving into the main stage. 

3. Expansion of acting area for simultaneous 
showing of several settings or locales. 


4. Elimination of changes of scenery by 
having all scenery set up on the various stages 
and moving the action and even rotating the 
audience. (This form relates directly to the tele- 
vision studio method of having several settings 
set up and moving actors and cameras from 
one set to another.) 


Fig. 30 





Fig. 31 


Arena stage, Washington, D.C. Architects: Harry Weese & Associates. Consultants: Bott, Beranek & 


Newman. The arena stage (capacity 752) is an octagonal-shaped theater-in-the-round with a rectangular performing 
area. One of the four tiers of seats is removable to permit a three-quarter arena form. The stage floor is trapped to 
provide additional staging flexibility and to provide an orchestra pit when the three-quarter arrangement is used for 
musicals, The height of the catwalk-lighting grid from the stage floor is also adjustable. The building was designed 


for a resident, professional, repertory company. 


The community theater usually contains 500 to 
1,000 seats and serves amateurs, semiprofes- 
sionals, and visiting professiong! groups. Most 
of the scenery and costumes are designed and 
made at the theater and require a special type 
of workshop. Because of its varied use, and the 
rather indeterminate responsibility of its 
management, its planning should be as simple 
and as foolproof as possible. This study will 
not include experimental theaters, since these 
present special problems. 

A properly selected site offers (1) Acces- 
sibility by normal means of transportation. (A 
central location is essential for walking only. 
Automobiles should not have to traverse con- 
gested traffic zones when this can be avoided.) 
(2) Sufficient separation from bus and streetcar 
lines, principal highways, and other sources of 
noise. (3) Parking space. (4) Convenience to 
complementary community activities, educa- 
tional or recreational, in order to reduce 
interbuilding traffic and minimize supervision 
and maintenance. 


ARRANGEMENT 


“Front” or public areas, and “backstage” or 
work groups, constitute the two major ele- 
ments. Spectators should find everything nec- 
essary for their needs accessible from the 
foyer once they have presented tickets. In- 
cluded are toilets, coatrooms, drinking foun- 
tains, lounges, and smoking areas. The lobby 
should provide waiting space and circulation to 
areas other than the theater, which may be con- 
tained in the building. The manager's office is 
convenient if adjacent to the box office and 
accessible from the lobby. In the work group, 
control of the stage entrance will avoid inter- 
ference from unauthorized persons and facili- 
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tate accounting of players, properties, and 
scenery. Rehearsal rooms are part of the work 
area and should be near other work elements. 
Movement of heavy furniture and other prop- 
erties demands close relation between work 
spaces and stage proper. Dressing rooms may 
be more remote but within supervisory dis- 
tance, (See Fig. 1.) 


GENERAL REQUIREMENTS 


Requirements for community theaters, al- 
though derived from the same sources and 
from the same historical background as those 
of the commercial, or “professional,” theater, 
exhibit fundamental differences. Emphasis 
upon creative effort leads to demands for a 
different type of accommodation than does the 
necessity for financial profit. Two general 
types of creative community activity, directly 
related to the theater, require special provi- 
sions. 


Audience Activity This is great before and after 
a performance and between acts, due to the 
social nature of the occasion. Spaces for 
lounging, talking, smoking, are all necessary. 
Easy access to such spaces is of prime impor- 
tance. At times, audience and actors may inter- 
mingle; for this a combination of lounge and 
rehearsal room is needed. Since refreshments 
may be served, a small kitchen or serving pan- 
try is essential. 


Production Activities These consist of prepara- 
tion for and presentation of the performance. In 
a@ community theater, scenery, costumes, and 
properties are mostly prepared within the the- 
ater plant. Separate workshops are ordinarily 
provided, one for costumes, and one for 
scenery and properties, Used materials are 
salvaged insofar as possible, stored within the 
plant, and reused. Ample storage space is 
needed. 

Presentation problems may be solved dif- 
ferently in the community theater than in its 
commercial prototype. Both types demand am- 
ple stage space; but, whereas in the “protes- 
sional" theater, urban real-estate values have 
forced a vertical development with lofty stage 
houses for lifting scenery vertically (“flying”), 
tiered dressing rooms, and often inadequate 
wing space, the community theater, built on 
less expensive land, may be expanded horizon- 
tally. Scenery can be shifted horizontally, per- 
haps on wagon stages. Proscenium size and 
shape may be variable. Such flexibility and 
multiplicity of uses are not only financially de- 
sirable, but some theater authorities call them 
essential for the theater's progress. Types of 
stages which are considered impractical in the 
average commercial theater, become available. 





Limitations SGecause the theater has such highly 
specialized requirements, this study is limited 
in scope to those items within the creative 
center which are strictly community theater 
needs. Emphasis in the community theater 
being on amateur participation in all phases of 
the theater, there is to be expected less effi- 
ciency of personnel, and a necessity for greater 
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flexibility of facilities, than in commercial the- 
aters. 

Capacity of the auditorium for the type of 
theater here discussed averages approximately 
800 persons, often less. If, for financial rea- 
sons, provisions for road shows must be in- 
cluded, minimum seating capacity has to be 


increased to 1,200, preferably 1,500 persons. 


This increase brings many disadvantages, 
among which are lack of intimacy and lack of 
flexibility in auditorium shape and stage type. 


Public Circulation A prime requisite for public 
areas in the community theater is ease of move- 
ment. Access between the various parts needs 
to be as free as possible, to permit their full 
use by the audience before the show, between 
acts, and after the final curtain. Code require- 
ments as to doors and exits are minima for 
safety; the community theater needs even 
greater circulation facilities. Depending upon 
site, nature of surrounding developments, dis- 
position of plan elements, and requirements 
for acoustics, lighting, etc., the number of 
openings to vestibule, lobby, auditorium, and 
lounge may be increased far beyond the mini- 
mum. 


Access to Auditorium tf possible the principal 
entrances from the lobby to the auditorium 
should be arranged without doors. In order to 
achieve this it is necessary to make « careful 
scoustical analysis; in all probability sound- 
deadening material will be required on the 
walls of approaching corridors or lobbies, to 
prevent parallelism. 


Types of Space It is always desirable to have 
both vestibule and lobby. In most cases, it 
would be well to provide a separate lounge 
which on occasion may be used for social 
meetings, lectures, discussion groups, etc. The 
lounge may also serve as rehearsal space. 


Vestibule 9 The lighting in the vestibule adjoining 
the street may be quite brilliant. Telephone 
booths should be provided, accessible from the 
vestibule. In general the addition of other fea- 
tures, such as small bookstores, etc., which 
will attract the public to the theater as a part of 
their daily lives, is desirable. 


Ticket Office 9 This should, if possible, both com- 
mand the entrance to the inner lobby and at 
the same time permit the lines to form without 
obstructing it. There are preferably two ticket 
windows, one for reserved seats and one for 
current seats. Necessary also is sufficient free 
wall space for a small ticket rack which can be 
made locally. 


Lobby While the theater in the large city has no 
particular need for oversize lobbies, in the com- 
munity theater the performance must be con- 
sidered as a social occasion as well as dramatic 
entertainment. Therefore, the lobby should be 
arranged to show off groups of people and their 
clothes to advantage. 

A combination of exhibition space and lobby 
is easy to achieve, and is generally desirable in 
the community theater. It is hoped that the 
community will take an interest in the produc- 
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Community Theaters 
Typical space requirements Typical Space Requirements 
Areas* 
Spaces (sq ft) Remarks Spaces (sq ft) Remarks 
Vestibule and gallery. 1,200 Less area would hamper use of Stage . 3,500 Ample; 2,800 sq ft minimum; 
space as gallery and meeting 3,500 usual avg. except for 
place. Area may be increased encircling stage. Air conditioning 
in proportion as auditorium in conjunction with auditorium 
capacity exceeds 800. Good desirable; no outside light; top of 
lighting is necessary. stage house louvered (consult 
Checkroom. 2... 2... 240 Minimum unless checkroom does codes); if conventional stage, 
not serve auditorium or unless minimum height, floor to grid, is 
patrons do not check overcoats. 70 ft. 
OS ove ince nines erator 1,000 See Vestibule; mechanical venti- Stage workshop... .... 1,500 Sometimes reduced to 1,200 sq ft. 
lation needed here. Outside light, if clear glass, pref- 
Ticket effet: siiceecinns 50 Minimum; for larger houses addi- erably from north; if obscure, 
tional administration office (50- orientation unimportant. 
80 sq ft) is required. Ticket win- Scene storage.......... 1,000 Minimum; larger if possible. 
dows (2) and wall space (approx. Costume workshop ... . . 420 May reduce to 300 sq ft; north 
4 by 8 ft) are necessary. light desirable. 
Lounge- 760 Minimum size, equal to acting Costume storage ...... 210 Minimum; no outside light; pref- 
rehearsal room area of stage; mech. vent. needed. etably ventilated; must be dry. 
Administrative... ....... 350 Minimum; area varies. Outside Costume dyeing... ... 80 Minimum; no outside light required; 
light and air needed. unless outside ait provided, must 
Men's toilets... . 250 Consult codes; areas ample for be mechanically ventilated. 
t { 800 capacity; either mech. vent. Six dressing roomst .... . . 680 Each room requires access to two 
Women’s toilets... . . ye 250 or outside light and air needed. lavatories; size not changed with 
Auditorium... 2.22... 5,600 Minimum for conventional seating; size of building; stars’ dressing 
may increase to 7,000-8,000 rooms each need private toilet 
sq ft for aisleless seating. Area and shower; all preferably air- 
includes forestage (removable conditioned. 
seats). Outside light undesirable. Makeup room}... . 130 Minimum; used also for dressing, 
Radio studio. . 300 Can be reduced to 200 sq ft; no requires two lavatories; prefer- 
outside light; mech. vent. needed. ably air-conditioned. 
Contral room 70 Minimum; mech. vent. needed. Two chorus rooms. . . 440 Reasonable minimum; three lava- 
Director's room... ..... 20 Minimum, but adequate. tories needed in each; preferably 
Quiet room... 2... 30 Acts as sound insulation between air-conditioned, 
circulation and radio unit. Two bathrooms ....... 300 Reasonable minimum. 
Projection room... 2... 200 Ample, includes toilet and lavatory; Stage manager... 150 Minimum. 
consult code requirements. Discussion room... ...... 750 Can be used for rehearsal; area 
Spotlight booth... ....... 400 Area may be divided into three determined by acting area. 





booths: one on center with stage, 
one at each side of auditorium. 








* Based on auditorium capacity of 800. 


+ Dressing, chorus, make-up rooms require mirrors, preferably 3-sided type, movable; and overhead lighting, mirror-lighting equipment. 


tion of a play as well as in ite presentation, and, 
therefore, exhibition space is desirable to show 
the various developments: costume designs, 
sketches for stage settings, etc., even though 
the space is not used as an actual art gallery. 


Checkroom This should be either adequate or 
omitted entirely, 1 included it should open 
from the main lobby and provision should be 
meade to have a sufficient number of attendants 
and a sufficiently large opening to the lobby so 
that standing in tong lines after the perfor- 
mance is not necessary. in community theaters 
the expense of the proper number of attendants 
may become « problem. The checkroom serves 
not only the theater, but also other facilities in 
the building, and therefore should have an en- 
trance to the main vestibule. 


Auxiliary Spaces) These include areas not always 
essential to the theater, but usually desirable. 
Projection rooms are fairly well standerdized. 
If provisions for radio broadcasting ere de- 
sired, for either instruction and study of new 
dramatic techniques, or actual broadcasting, 
the minims outlined in the table sbove may 
be provided. Discussion or viewing rooms are 


similar to radio studios, and, like them, usually 
need loudspeakers. Here an instructor and 
class, or the theater director and assistants, 
may discuss a production freely while it is in 
progress. 


AUDITORIUM AND STAGE 


Maximum Seating Distance Even in theaters of 
1,200 to 1,500 capacity, the Inet seat is prefera- 
bly not over 75 to 100 ft from the stage, and 
much tess in smatler houses. When balconies 
are used, the front of the balcony is preferably 
within 50 ft of the atage. 


Sight Lines The apron of a forestage may be ex- 
cluded from view to prevent sight lines angled 
sharply downward from rear seats. in auditoria 
of 800 or less capacity, when balconies are not 
used, e complete view of the forestage should 
be poasible. Side proscenia of encircling stages 
do not require perfect sight lines; balconies 
may help improve them. Sight lines for the side 
seats in the auditorium should permit a mini- 
mum of two-thirds of the main acting space to 


be seen through the conventional proscenium; 
conversely, care should be taken that areas 
beyond the acting space are masked, 


Seating Facilities Seat spacing preferably always 
exceeds the minimum of the New York Code of 
32 in., back-to-back; and, if possible, seats are 
not less than 20 in. on centers. Use of “Con- 
tinental” seating, in which each seat row be- 
comes an aisle, should be limited to emall au- 
ditoria, where it does not force the rear row to 
be located too fer from the stage. Aisle widths 
and number of aisles sre generally determined 
by building codes. 


Auditorium Capacity and Type Need to vary the 
capacity of an 800-seat auditorium is not ur- 
gent. However, when necessary, this may be 
accomplished with curtains, placed in such a 
way, perhaps under the lip of a balcony or at a 
natural break in the auditorium, that they do 
not appear to change the essential proportions 
of the auditorium. Empty seats visible to actors 
are a detriment to good performances. Experts 
should be consulted as to the acoustical effect 
on the auditorium. A solid partition will very 
probably cause havoc in the acoustics. 
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PW, Proscenium Width 
PH, Proscenium Height 
Pin rail is located at lines gallery 


Plan 
STAGE DIAGRAMS 


Advantages or disadvantages of stadium 
houses versus balconies are subject to much 
discussion, The best opinion seems to agree 
that a stadium house for a capacity of over 
800 or 1,000 will have a rear row of seats too 
far from the stage for “comedies of errors,” al- 
though satisfactory for spectacle pieces. 


Auditorium Lighting The object of lighting in the 
auditorium is to concentrate attention upon the 
stage, even before the curtain goes up. In most 
cases, lights with reflectors, in coves hidden 
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from view, will prove most satisfactory. Flu- 
orescent lighting, though efficient, is difficult 
to use because it cannot be dimmed. The color 
of the light should be neutral though warm. 
Chandeliers are usually considered objection- 
able. 


Stage Area Space is the most vital considera- 
tion. It is necessary that the stage be so ar- 
ranged that up to five sets can be set up and 
stacked in succession, without being seen 
during the performance; and that this be done 
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COUNTER- WEIGHTED LINES 


Rigging Diagram 


without acrobatics on the part of amateur stage 
hands. Furthermore, open-air (plein-air) scenes 
require the appearance of great height. Again, 
a high stage loft and an expanse of unimpeded 
wall space are desirable for storing current 
sets. This mesns confining openings to one 
wall if possible, or, at the most, two. It is also 
necessary that the stage provide a “crossover,” 
i.e., a passage for actors across the stage, 
either behind the stage through a corridor, pos- 
sibly through the stage shop, or behind the 
cyclorama 
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SEATING AND AISLE ARRANGEMENTS: Heavily shaded areas represent stage and 
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SIDE TABS CAN BE RAISED 
SEPARATELY FOR SCENERY 


THIS TYPE ON ORAW TRACKS REAR IN 2 


SECTIONS CAN BE ORAWN TOEITHER SIDE 





Fig. 2. Two of the many types of cycloramas; one on the right is difficult to adjust. 


Acting Facilities The acting area extends slightly 
more than the width of the proscenium, and is, 
at the least, 20 ft deep. It should be trapped 
throughout its extent, with unimpeded space 
beiow. 

All types of stages are preferably provided 
with an ample forestage. Even though this is 
not carried to an extreme, it is desirable for 
performances which are to be seen in the 
“round” rather than through a picture frame, 
and for soloists or lecturers. It can include pro- 
visions for removable seats, thus varying the 
auditorium's capacity. 

The stage manager requires at least a desk, 
with direct access to stage, and to dressing 
rooms. The prompter needs a small space from 
which he can hear and follow action without 
being seen. 


Scenic Provisions Cycloramas, or background 
surteces, are illustrated by diagram and are 
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Combined Green Room and dress- 
ing room for women's chorus (20 
people). The Green Room is an 
actor's recreation and discussion 
space, to which a few visitors may 
be admitted. Lights and mirrors 
are similar to those in other dress- 
ing rooms. 
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susceptible to great variation, both as to ma- 
terial, number of units, and shape. In planning 
for the type of cyclorama to be used, provision 
must be made for moving scenery horizontally, 
Permanent solid cycloramas, made of plaster, 
are particularly desirable for use only as a back 
wall of an encircling stage. Curves must be 
acute, and asa rule it will be found desirable to 
tilt the cyclorama back slightly to reduce objec- 
tionable sound reflection. (See Fig. 2.) 

The gridiron consists of a number of struc- 
tural steel shapes suspended from 70 to 90 ft 
above the stage floor. Its exact location and 
composition sre best determined by a stage 
equipment specialist. The pinrail is located 
along one wall of the stage, and serves as a 
means of securing grid lines, It is commonly 14 
to 15 ft above the stage floor 

Two doors, each at least & by 12 ft, are usu- 
ally required for loading scenery. One should 
open to the scene shop, the other to 6 street or 
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Typical dressing room for four 
people. Overhead lights are nec- 
essary for adjusting wigs and cos- 
tumes, and for final inspection of 
make-up. Lights at mirrors are 
preferably designed to illuminate 
the actors’ faces evenly, rather 
than to light the mirrors. 


alley. The latter door may be omitted when no 
provisions are made for road shows 

Revolving or elevator stages may aiso be de- 
sirable, but are often too costly. 


Nonconventional Stages if great flexibility is re- 
quired in the stage, as would seem desirable for 
the community theater, a greater amount of 
stage srea and cubage may be added to the 
wings. With certain exceptions, it is obvious 
that a given amount of cubage up in the air does 
not have the multiplicity of use that it will have 
at stage level. The result may be a long, circu- 
lar, low stage surrounding the better part of the 
audience, closed off from the auditorium by a 
series of panels which may be shifted at will. 
Gridiron is usually eliminated unless funds are 
available for both grid and “encircling” stage. 

With this “encircling” type of stage, addi- 
tional storage space should be provided adja- 
cant to the shop; and scenes may be shifted on 
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Typical "'Stars''' dressing room 
for two people. Triple mirrors are 
desirable. Chaise longue is desir- 
able but not essential. Adjoining 
toilet should contain a shower and 
water closet. 


At left, plan of typical costume shop. Good light, prefer- 
ably natural, is essential for sewing machines. In many re- 
spects the costume shop is similar to the sewing department 
of a modern high school. 
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Plan, conventional type of stage 


Fig. 3 Stages. 

Heavy dotted line in section of encircling stage indicates 
variable position of forestage. Cyclorama shown in con- 
ventional stage must be flown when scenery is brought in 
from shop. Trapped space on conventional plan, and 
center position of scene wagon on encircling stage, indi- 
cate acting areas. Scene wagons travel on tracks whose 
positions must be carefully plotted so wagons will clear 
cyclorama and tormentors. Since one purpose of the 
encircling stage is to facilitate other productions than 
the usual "picture-framed” type, emphasis on proscenium 
as a frame should be reduced to a minimum. 


In the stage shop are made scenery 
and properties. Facilities for woodworking, metalworking, 
and painting, and storage space for lumber, nails, tools, 
canvas, and painting materials, are all needed. 
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wagons. When the encircling stage is used with 
all panels open, wagons are dispensed with and 
scenery is formalized. If structurally possible, 
the entire proscenium should be unimpeded by 
fixed columns. However, two columns placed 
at either side of an imaginary proscenium may 
be very useful for concealing vertical banks of 
lights. These light housings (in this case the 
columns) are called “tormentors,” and are pref- 
erably movable. (See Fig, 3.) 

Diagram of the encircling stage shows three 
spaces for two wagons (excluding the shop). If 
there is unlimited space, more wagons may be 
made available; but the ensuing complications 
are considerable and the gains small. The en- 
circling stage becomes less practical as the 
size of the auditorium increases. Even with su- 
ditoria for 800, good sight lines are difficult to 
obtain unless stage area is substantially in- 
creased. It should be noticed, however, that 
productions which need side stages do not re- 
quire pertect sight lines. 

One may conclude that encircling stages are 
both economically and functionally desirable 
for the smatiest auditoria, while for those of 
800 seats and up, their cost may become pro- 
hibitive. 


Outdoor Stage Size of outdoor auditoria varies 
considerably. The stage, of necessity, is some- 
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what formalized. If possible it should have im- 
mediate access to the inside stage, preferably 
through the wall, unless this arrangement is 
prevented by a built-in cyclorama 


Stage Shop Adequate area is o prime considera- 
tion, Equally important is the height to be al- 
lowed for the paint frame. When the conven- 
tional type of stage, with gridiron, is used, the 
height for » paint frame is at least 30 ft. Even 
with the comparatively low “encircling” stage, 
a 30-ft paint frame is necessary, since the ef- 
fective height of scenery remains the same. It is 
possible to rig the paint frame on the rear wall 
of the auditorium, or on a stage wall. However, 
when this is done, no scenery can be painted on 
the frame during productions or during re- 
hearsais. The shop is the center of most of the 
dramatic activities and includes subdivisions 
for carpentry, electrical, metal, and painting 
work. It should be provided with good outside 
light, preferably diffused. It should immediately 
adjoin the stage storage space, the desirable 
clear ceiling height of which is 15 ft. Less 
height can be used in storage spaces, but this 
necessitates laying flats on their sides, which is 
considered unsatisfactory. 


Costume Shop This, too, is o vital element in 
the community theater, because, of necessity, 
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College, Bronxville, N.Y. Architect: Marcel Breuer. Con- 

Sidney K. Wolfe. This multipurpose auditorium (capacity 500) is steeply 

raked and the stage floor is low to allow better audience perspective, especially for dance performances, Alternate 

to permit installation of tables or desks. The lighting gallery is close to the stage so 

lines are similar to those of the spectators. The backstage wall opens onto 
tennis courts so the stage may be used for outdoor performances, commencement exercises, and special events. 
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most of the costumes are made on the prem- 
ises. The costume-storage space should adjoin 
the costume shop. 


WORKSHOPS, DRESSING ROOMS, STORAGE 


Dressing Rooms Requirements for individual 
dressing rooms vary, depending upon the 
likelihood of producing professional shows and 
the funds available. Most satisfactory would be 
provisions for 18 to 20 actors in » number of 
dressing rooms, each providing for 3 to 4 
actors, and two chorus rooms, one for men and 
one for women, each providing for about 20 
actors. One chorus room may be used as 4 
Green Room or lounge for actors. 


Rehearsal Rooms The number of rehearsal 
rooms is determined entirely by how much use 
is made of the building and how often the 
stage is available for rehearsal. Rehearsal 
rooms should be in the same proportion and 
somewhat larger than the acting area of the 
stage; and, acoustically, should reproduce 
stage conditions as closely as possible. The 
public lounge, adjacent to the auditorium lobby, 
may also serve for rehearsals. 


Ben Schnall 

















By SAMUEL SELDEN 


NOTE: No fixed specifications have yet been 
drawn which are applicable to outdoor theaters 
everywhere. The following suggestions should 
be regarded as tentative, to be modified to suit 
particular local needs and available facilities. 


THE SIZE OF THE THEATER 


An outdoor theater can be planned to seat as 
many as 3,000 spectators without the use of 
amplification for the actors’ voices. What is 
recommended, however, as an upper limit for 
the seating, is about 2,500. The suggestions in 
this outline are scaled for a structure of be- 
tween 1,500-2,000 seats, which is nearer the 
ideal. 


OUTSIDE THE THEATER 


1. Parking Lot (or Lots) should be— 

Large enough to handle one car for every 
three spectators. 

Designed to permit convenient and 
speedy exit following the performance, 
with good access from traffic routes. 

Surfaced with gravel or asphalt and pro- 
vided with good drainage under all con- 
ditions. 

Well lighted for ease and security in 
parking and walking. 

So arranged as to permit the quick de- 
parture of any car in case of an emer- 
gency during the performance. 

Convenient to the box office and the 
entrance to the theater. 

Located where the noises and lights of 
late-arriving cars will not disturb the 
performance. 

Well marked with signs. 


2. A Business Office 

lf the theater is on or very near a main 
traffic route, the office of the manager 
may be placed at the theater. 

Usual practice, however, is to have this 
office in the center of the nearest town 
where it is readily accessible to patrons 
stopping in hotels and motels. 

In any case, the business office should 
have an information center and display 
space in addition to work space for the 
manager and promotion director and 
their assistants. 

it should include a place for the display of 
folders, a desk for handling rooming ac- 
commodstions, and the like. 


3. A Box Office 
Convenient to both the parking lot and the 
entrance to the theater. 
With shelter for patrons buying tickets in 
bad weather. 


An Amphitheatre for Epic Drama, Institute of 
Outdoor Drama, University of North Carolina, 
Chapel Hill, N-C.. 1966 


Provided with windows for advanced 
sales, reserve seats, and general-admis- 
sion (if any), clearly marked with 
prices. 

With telephone connections to the busi- 
ness office (if not in the same 
building) and to the stage. 

Near toilet facilities and » water fountain. 


4. Other Facilities (Desirable Though Not 
Completely Necessary) 
A tirst aid station. 
A nursery for patron's children. 
A pay telephone. 
A concession stand or house. 


5. The Entrance to the Theater 

Well marked, simple, and attractive. 

Near enough to the parking lot to keep 
older people from tiring themselves 
while getting to the theater. 

Far enough away trom the lot to let pa- 
trons lose the sound of traffic and fall 
under the quiet spell of the general set- 
ting before stepping into the theater. 

Sometimes provision can be made for 
bringing very old or crippled patrons by 
car along « separate path right to the 
theater entrance. 


6. A Separate Entrance and Parking for Cast 
and Crew 


THE AUDITORIUM 


Of primary importance are good hearing and 
good sightlines to every part of the perfor- 
mance areas. This means that an effective com- 
promise must be made between width and 
depth. A very wide auditorium may have good 
scoustics but poor sight lines, while e very 
narrow suditorium will tend toward the re- 
verse. 

Effective acoustical planning depends on the 
correct placement of reflective surfaces tor all 
sounds involved in the performance. Care must 
be taken, for instance, not to place opposing 
walls backing the side stages exectly paralie! 
to each other (os they may cause « disturbing 
reverberation in the lower part of the amphi- 
theater). Remember that the sound waves tend 
to bounce off mirror surfaces at the same 
angles that light does. 

One of the first aids to good sightlines is an 
effective slope. Seats may be set on a rising 
parabolic curve, or on two different inclines, 
fairly mild slope for the lower half of audi- 
torium (the half near the main stage) and a 
steeper slope for the upper (rear) half. The 
slope recommended for the lower portion is 
12° (that is, a rise of about 1 minute in 7), and 
for the upper 24° (about 1 minute in 34) or 
steeper. 

There should be at least five sisies, two 
down the center, two down the outside, and 
one cross aisle at the break between the two 
slopes, If the central seating area in the back 
section of the auditorium is very wide, it can be 
broken by an additional longitudinal aisle ex- 
tending from the top down to the cross aisle. 
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All stepped sections should be illuminated by 
small hooded aisle lights. 

The seating may be provided by sturdy 
wooden benches with plank backs, by benches 
surmounted by clamped-on plastic sport seats, 
or by individual metal seats with or without 
arms. If single seats are used, they may be so 
mounted or racked together that patrons will 
not shift them around. 

The most satistactory seats seem to be either 
sturdy metal and canvas folding chairs or 
chairs with tough, preformed plastic seats. 
These can be lifted for cleaning, tilted to 
avoid water puddies during a rain, and can be 
stored indoors when not in use at the close of 
the season. All seats should be clearly num- 
bered. The width of each seat should not be 
less than 18 in. and need not be more’than 23 
in. A comfortable width is about 21 in. The 
distance between rows of seats should be 3 ft. 
Other details about the auditorium which need 
to be kept in mind are: 

1. Toilet facilities, placed and housed where 
they are convenient to both sides of the audi- 
torium but are not noisy, and of sufficient num- 
ber to accommodate the peak requirements 
which occur just before performance and 
during an intermiasion. 

2. Rain shelters on both sides of the seating 
area or at the back, for use in case of sudden 
showers. 

3. Concession booths on each side (walled 
in to reduce the noise of refrigerators and the 
handling of bottles). 

4. Good paving (not loose gravel which is 
very noisy) and good drainage everywhere. 

5. Sufficient auditorium lighting to tet pa- 
trons read their programs easily, and high 
enough to be out of their eyes. 

6. Signs placed where they will indicate 
clearly to the patrons where the various sec- 
tions of seats are, as well as the toilets and the 
refreshment centers. 

7. A public address system for announce- 
ments to the audience on rainy nights. 


THE STAGES 


The usual arrangement of acting areas in an 
outdoor theater is a large main stage and two 
smaller side stages in front of the proscenium 
wall and to the right and left of the main stage. 
This plan allows for flexible and continuous 
action since, by taking a scene off to one of the 
side stages, it permits the technical crew to 
change a setting on the main stage. Thus the 
play does not have to be broken at any point, 
except for the intermission. 

These features are recommended for the main 
(central) stage: 

1. A level 3 ft above the base of the lowest 
row of seats in the auditorium. 

2. Aproscenium opening of about 70 ft. 

3. A depth of about 40 ft from the line of 
the proscenium walls. (The apron in front of 
this line should be as narrow as possibile.) 

4. Plenty of wing space—at least 50 ft—at 
each side of the acting areas. 

5. A height for the proscenium wall on each 
side of the opening of 16 to 18 ft and of a 
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length sufficient to mask from the sudience all 
activity back stage. 

6. An appearance for the proscenium wall 
which is simple, fairly neutral, and thoroughly 
in keeping with both the natura! setting of the 
theater and the style of the play being per- 
formed (log, board, stone, or brick). 

7. Level ground, well drained and prefer- 
ably surfaced with either coment or asphalt 
(where scene changing does not require a 
smooth clear floor, the dancers can be helped 
by giving them several inches of sand as 6 
dance cover). 

8. Some amphitheaters have been built 
with » second, slightly higher, level with one 
or two longitudinal steps leading up to it, 
about 20 ft upstage, in an effort to increase the 
variety of acting spaces available. Careful 
consideration should be given to its effect on 
scene shifting, dancing, or other theater uses 
before this is incorporated as part of the per- 
manent design. 

9. In some cases it will be necessary to in- 
clude anchoring devices for jacks, flanges, and 
stage braces supporting heavy movable 
scenery set directly and permanently into the 
hard surface of the stage floor. 

10. Electrical outlets for stage lighting and 
for the convenient attachment of cable to spe- 
cial effects such as campfires. 

11. Circuits for an  intercommunication 
system between departments. 

12. Unless « steep embankment or a clump 
of tall trees can serve as an acoustical back- 
ground, a high wooden or masonry wall should 
be erected behind the stage to provide a 
sounding board at the rear of the acting areas. 
There should be masking wings for side en- 
trances on the main stage and for mounting of 
lighting equipment and for convenient scene 
shifting spece. A back wall for a 70-ft prosceni- 
um opening would be about 110 ft. 

These features are suggested for each of the 
two side stages (right and left of the prosceni- 
um opening): 

1. A level 2 ft above that of the main stage (5 
ft above the base of the lowest row of seats), 
with easy access from both backstage and the 
main stage. 

2. The area covering e quarter of « circle 
with a radial center on the proscenium wall of 
the main stage, starting about 30 ft back from 
the opening (giving @ cut-of-pie-shaped acting 
space on the side stage of about 30 by 30 ft 
with the curve toward the audience). 

3. No proscenium frame of any kind is 
needed for this side stage (the proscenium 
wall of the main stage forms the rear wall for 
these side stages). 

4. Three steps or a ramp at the front corner 
to connect the side stage with the apron of the 
main stage. 

5. Level ground, drained and surfaced like 
the main stage. 

6. A door or concesied passageway con- 
necting this stage to the wing of the main 
stage for the use of actors. 

7. Considerable working space, right or 
left, beyond this acting area for the manipula- 
tion, and possibly the storage, of scenery and 
properties to be used on this stage. (If these 
are to be stored backstage in a wing of the 
main stage and brought out front when needed, 
an adequately concealed passage should be 
provided for them.) 

Careful thought must be given to the far 
background of the three stages. The view of 
the stage and beyond it to the trees or distant 
mountains should be attractive and mood- 


creating from the moment the spectator tiret 
comes into the theater aros. 


THE BACKSTAGE AREA 


In the wings: 

1. There should be plenty of free space for 
the assembling of actors, the organizing of 
groups, and the massing of crowd voices for 
offstage effects. 

2. Property tables should be placed in loca- 
tions convenient to both sides of the main 
stage and the entrances to the side stages. 

3. There should be adequate spaces for the 
storing and sheltering of the portable scenery 
unite and properties. 

4. There should be proper drainage in every 
part. 

5. All the permanent wiring should be run 
under ground where it cannot trip the actors or 
interfere with the movement of scenery and 
properties. 

6. Some controlled iliumination should be 
provided for backstage operations, well 
shielded so no direct or refiected lighting will 
be seen by the spectators. 

7. There should be sufficient space for the 
drying of scenery, costumes, and properties 
the morning after a rain. 

8. A bulletin board for nightly directions to 
actors and technicians should be set up in « 
free and convenient spot, s little sway from any 
of the main traffic lanes onto the stage. 

9. There should be an efficient intercom- 
munication system over which messages can 
be sent from one side of the stage to the other, 
from the stage manager to the electrician, the 
organist, and the house manager. 

The area behind the main stage should not be 
used for any large operstion. There should be 
no lighting here except what may be planned 
for stage effects, and all trees should be left 
standing to maintain a good background 
screening for the stage pictures. 

A spacious passageway should be provided 
for the sctors and technicians who have to 
cross behind stage from one wing to the other. 


THE DRESSING ROOMS 


The placement and size of the dressing rooms 
will depend to a great extent on local topog- 
raphy and on the number of actors in the show. 

The dressing rooms should be put es near 
the wings sa possible without interfering in 
any way with the backstege movement of 
scenery and actors. 

At the same time, the dressing rooms should 
be completely out of view of the audience. 
Care should be taken to see that no light 
shining through a door or window finds its 
way directly or indirectly to the eyes of the 
spectator, and that noises in the dressing 
rooms ere not heard out front. 

The dressing rooms may be laid out as # 
group of small unite to take care of small 
groups of actors, or as larger rooms capable of 
taking care of big groups of men or women. 

The best arrangement has smaller dressing 
rooms for selected groups of male and female 
actors; one for the leading men, one for temale 
leaders, and other rooms for groups of second- 
ary players. 

If there are any in the show who heve to use 
unusual makeup, like Indian body wash snd 
war paint, these should be given an area parti- 
tioned off so that their body makeup will not 


rub against other actors’ costumes. They 
should have also their own shower facilities. 

A shelf-type makeup table of 18 in. width and 
30 in. height should be built around the walls of 
the dressing rooms with a 2 ft 6 in. of 3-ft 
spoce for each actor. In front of each actor will 
be » makeup mirror with a 75-watt light on each 
side. Benches or chairs 18 in. high, sufficient 
for all of the makeup positions, should be pro- 
vided. 

Ample space and equipment should be 
furnished each member of the cast for dressing 
and for the hanging of costumes, especially if 
they are of period design. Some permanent 
costume racks are recommended. 

It is desirable to have at least one full-length 
mirror in each dressing room. 

Showers, lavatories and toilet facilities must 
be supplied for each large dressing room or 
dressing room area. There should be at least: 

* One toilet for each six persons 

* One shower to each six persons 

* One wash basin for each four persons 

* Several urinais for men 

* More toilets for women 

Hf the production has only a few actors who 
use body makeup, the need will be for fewer 
showers and more wash basins. 

Hot and cold running water must be fur- 
nished. It will be needed by the actors in the 
evening and by the costumer during the day. 
The hot water heater must be large enough to 
furnish hot water to a large number of actors in 
a short space of time. There might be one 400- 
gal heeter or two 200-gal heaters, one for each 
side. Oil, coal, or gas heaters ero better than 
electric since the electric require a longer 
warming-up period then can usually be toler- 
ated. 

The dressing rooms must be properly venti- 
lated. Louvers and large circulating fans are 
suggested. Windows, if used, should be placed 
away from the stage and the audience area to 
minimize light leaks. 

Light batfies for doors can be used to avoid 
these leaks. The doors should be placed in such 
a way a6 to be of convenience to the actors 
wanting to reach the backstage areas, while 
keeping to a minimum the danger of light spills. 


SHOPS AND OFFICES 
The Costume Shop 


The shop should be conveniently close to the 
dressing room area. The size of it and the 
equipment of it will depend on whether it is to 
be used simply for the maintenance or also for 
the preparstion of costumes. If itis to serve as 
the main construction center it should contain 
space for » large cutting table (about 3 by 6 ft) 
and at least four sewing machines, sewing 
tables, and chairs. The shop must be large 
enough to house one or more washing ma- 
chines. It should also have space for the 
storing of materials and accessories. The shop 
should be at least 30 by 30 ft. It would be wise 
for the architect to consult the costumer before 
the final plans for this room ere drawn. 

The costume shop should be weatherproofed 
and well ventilated to prevent mildewing of the 
costumes in damp weather. If the shop is to be 
used as the winter costume storage room, it 
will require # more carefully constructed 
building than one used only in the summer 
months. 

Very important is an indoor drying room for 
the rapid drying of laundered costumes on 


rainy days, and the drying of suits and dresses 
caught in summer showers during a perfor- 
mance, 

The costume room should be well lighted by 
fluorescent lamps. 


The Scene Shop 


The scene shop should be located in the back- 
stege area, and it should not be in view of the 
audience. Uniess it is to be used also for the 
nightly storage of scenery it does not neces- 
sarily have to be immediately adjacent to the 
stage areas. However, it should be built for the 
convenient removal of built and painted sce- 
nery and properties from the shop to the stage. 
it ia very important that the building be 
weatherproofed, and that it be large enough 
and of proper height for the construction and 
painting of all shapes of scenery. It is well to 
consider the width and the height of the doors, 
since the completed scenery unit may be 
rather high and wide and will therefore require 
an opening large enough to permit its being 
carried out easily. 

The size of the scene shop should be at least 
30 ft long by 30 ft wide by 20 ft high. It must be 
long and wide enough for the construction of a 
big two- or three-fold filet. The scene shop must 
be high enough to allow a 16-ft flat to be moved 
around easily in an erect position. There should 
be large doors at the end of the building most 
convenient to the stage, The doors should be at 
least 12 ft wide by 9 ft high. 

The shop should be well ventilated to speed 
the drying of the freshly painted scenery and 
make the technical crew comfortable while 
working in hot weather. 

The shop should be well lighted, preferably 
by fluorescent lamps. 

it should be equipped with hot and cold 
running water. A shower would be desirabie. 

Desirable is an outdoor space for the 
building and painting of scenery and properties 
during periods of good weather. 

There should be a weathertight storage room 
for the preservation of the scenery and proper- 
ties during the winter months. Precaution 
should be taken to prevent damage by rats. 
(Sacks of “Warferin” or other rodent repel- 
lentes may be pieced sround both the scenery 
and costume storerooms.) 


Offices 


it is desirable to have backstage office space 


for the director, technical director, lighting 
director, choir director, and stage manager. 
The stage manager should have st least desk 
space. The costumer and technical director can 
use a section of their costume and scene shops 
respectively as offices, 


LIGHTING TOWERS AND OTHER LIGHTING 
STATIONS 


A apecial problem which will come into the 
architect's planning is that concerned with the 
design of the lighting for the three stages. This 
should be worked out carefully in consultation 
with « lighting expert. 

The first part of the problem involves the 
shepe, size and placement of the two lighting 
towers (for front illumination of the acting ar- 
eas) on each side of the suditorium. They 
should be close enough to the main stage to 
provide it with maximum spotlighting, far 
enough in — toward the center of the auditorium 
—to make the angling of the light lines to the 
corners of this stage effective. At the same 
time the towers should be fer enough up the 
hill away from the side stages to permit 
getting good illumination down onto them, 
(Some of the spotlighting for each stage will 
come from the near tower, some from across 
the auditorium from the tower on the other 
side.) Each tower should be high enough to let 
the light fell on the near side stage st an angle 
of sbout 45°, illuminating clearly figures on 
thet stage without spilling light onto the main 
stage beyond. If the side stage extends 30 ft out 
from the proscenium wall and the tower is 
placed about 15 or 20 ft up the hill from this— 
that is, 45 or 50 ft from the proscenium wall — 
the tower may have to rise 30 or 35 ft above the 
level of the main stage. 

At least two banks of !srge spotlights will be 
hung in the top of each tower. In the bottom of 
one tower might be placed the control board for 
all stage lighting, and in the bottom of the 
other the console of the electric organ, together 
with the control of any sound equipment (such 
#6 that for a narrator) that may be employed in 
the play. Some theaters use space below the 
lighting towers for rest rooms for the audience, 
after providing separate access for the lighting 
crew. 

While the towers ere being placed for effec- 
tive illumination, they must be arranged in such 
8 way 8s not to interfere with the sight lines 
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from the rear side corners of the auditorium to 
the acting oreas on the side stages. In order to 
keep the sight lines clear, the architect will 
have to put the towers closely contiguous to 
the side aisles, and he may have to modify the 
width of the auditorium at the back. 

Some of the emaller and newer theaters, con- 
centrating on use of the Quartz-lodine lamped 
long-throw spotlights, have minimized the use 
of lighting towers by mounting s battery of 
spotlights on top of the rain shelter at the rear 
of the audience. A few years ago the spotlight 
cost would have been too greet, but new lens 
systems developed for quartz lights now allow 
this type of mounting as an increasingly popu- 
lar solution for lighting both main and side 
stages. At present most theaters still use 
lighting towers as well as the newer rain- 
shelter mounting. 

Other stations for stage lighting will be on 
pipe framing just behind the edge of the prosce- 
nium walls on both sides, and in narrow foot- 
light troughs at the front edges of the main and 
side stages. The play will doubtless require ad- 
ditional incidental stations, but since these will 
probably be on or behind scenery units they 
will not involve the architect. 

All permanent wiring which is to be run in 
conduits under the ground from the towers to 
the stages, between the towers and between 
the stages, and to controls, should be Isid be- 
fore any paving is done. 


LIGHTING CONTROL EQUIPMENT 


The lighting control booth should aliow the 
operator full vision of all acting areas which 
are to be lighted. The best location in the 
1,500-2,000 seat theater is above the rain 
shelter high over the rear of the audience. 

Some thesters use a booth built in the center 
of the auditorium, but this causes a loss of 
valuable revenue seats. Others use space in the 
ticket office building, or space at the base of 
one of the lighting towers. 

Location of lighting control consoles back- 
stage is considered old fashioned and ineffi- 
cient. 

Many good lighting control systems are on 
the market and a number of them should be in- 
vestigated to determine the best possible 
choice for your production situation. A mini- 
mum of 85,000 to 100,000 watts will be re- 
quired in any standard situation. 
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ROOM AND AREA REQUIREMENTS 


Music facilities can be divided into two 
general classifications depending upon their 
function: those used for instructional activities 
and those serving in an auxiliary capacity such 
as storage areas, workrooms, and offices. A 
typical large music facility for an institution 
of higher education will require o wide variety 
of rooms end work areas. The needs of ele- 
mentary and secondary schools will probably 
be somewhat less but will incorporate many of 
these functional areas. (See Fig. 1.) 
1. Instructional areas 

Rehearsal halls 

Practice rooms 

Class piano rooms 

Regular classrooms 

Listening facilities 

Studios 

Recital hall 

Combinations 

2. Auxiliary areas 

Storage areas 

Music library 

Work rooms 

Broadcast contro! booth 

Additional facilities 


Instructional Areas 
Reheersal Halls—instrumental Rooms An instru- 


mental rehearsal room obviously should be 
large enough to accommodate the largest band, 
orchestra, or combined group expected to use 
the facility. The needs may vary from one sec- 
tion of the country to another, but 80 to 120 
pupils may be taken as the normal range. In 
some areas which emphasize large bands it is 
not unusual, however, to find groups con- 
taining up to 180 pupils. The use of the school 
for community music activities should also be 
considered. Combined school and community 
groups may make it desirable to construct 
somewhat larger rehearsal facilities and pro- 
vide additional storage space. 

Room Size. tn estimating the approximate 
number of square feet of floor space that 
should be provided for instrumental groups, 
one should aliow 20 to 24 sq ft per student (i.e., 
1,600 to 1,920 sq ft of floor space for an 80- 
piece band or a 60-piece orchestra). This will 
provide the necessary space for aisies, music 
stands, and other equipment. No student 
should sit against a wall or stand within 7', ft 
of the ceiling. This is especially true of the 
basses and percussion instruments, which are 
frequently placed on the highest riser in the 
back of the ensemble. 

Room Height. The height of an instrumen- 
tel rehearsal hall depends on the number of 
students involved as well as the shape of the 
room. One of the common faults of music facili- 
ties is the lack of sufficient ceiling height. 
Ceiling height must be planned for acoustic 
purposes even if a split-level effect is created 
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tors National Conference, 1902 Association Dr., Reston, 
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on the floor above the music suite. Not all such 
rooms will be designed with a ceiling that is 
parallel to the floor, so that an average ceiling 
height figure may be more meaningful than a 
simple number, This average will be in the 
neighborhood of 14 to 16 ft. Anything less than 
a 14-ft ceiling in an instrumental rehearsal 
room should be questioned. Another check to 
ensure adequate space for proper acoustics in 
a rehearsal room is to allow approximately 
400 cu ft per performer. 

Risers. Ditferences of opinion will be found 
concerning the desirability of providing risers 
in instrumental rooms. Pupils sitting in the 
back of the room and the far sides may have 
some difficulty in seeing the conductor unless 
they are seated on an elevation of some sort, 
No decided preterence for flat floors or for 
risers has been demonstrated. Architects are 
currently designing music rooms of both types 
according to the preference of those planning 
the facilities. Whichever is used, flat floors or 
risers, it will be necessary to make the appro- 
priate adjustments to provide for diffusion of 
sound. With the use of ri , additional room 
height will be needed. Some schools feel that 
semipermanent or portable risers solve the 
problem and provide room flexibility. The pro- 
vision of sets of risers—one to be kept in the 
auditorium and another for the rehearsal hall — 
svoids some of the logistical! problems, but 
many directors who have risers in the rehearsal 
room find the flat floor of the stage satistacto- 
ry. Many symphony orchestras have abandoned 
the use of risers, their conductors having dis- 
covered that when the brass and percussion 
sections are elevated, they often overbalance 
the strings. This may be even more true with 
school orchestras. The problem presented by 
the lack of stage enclosures (shelis) far out- 
weighs the problem of whether or not to use 
risers on the stage. Risers that telescope into 
the wall are another possibility, but the expense 
involved may prohibit their use in many situa- 
tions. 

if risers are used, a width of 60 in. for most 
terraces will prove adequate. A 60-in. step will 
be wide enough for a single row of instrumen- 
talists or two rows of singers. The top riser 
should be wider (up to 120 in.) since the back 
of the room ordinarily accommodates the 
larger percussion and bass instruments. Ordi- 
narily, an elevation of 6 to 8 in, is adequate 
(sight line is a good indication of ear line), A 
white strip of paint or s rubberized nonskid 
tread on the edge of all risers provides an 
element of safety. The number of terraces will 
range from one to five, depending on the size of 
the room and the needs of the organizations 
using the rehearsal facilities. 

Other Considerations, The instrumental 
rehearsal room will probably be used for 
instrumental classes and possibly even for 
theory or other music classes. Mounted chalk- 
boards are therefore desirable, Since rehears- 
ing is the room's principal function, however, 
no decision should be made thet will detract 
from its ability to fulfill that role. The straight 
chairs required tor performing groups should 
not be sacrificed for tablet armchairs. Provi- 
sions for closed-circuit television snd a pro- 
jection screen should be considered. Many 
rehearsal rooms being currently planned and 








built incorporate microphone outlets with ade- 
quate wiring leading to the control room. 

If the room is to be used for orchestra re- 
hearsals or cello classes, some thought should 
be given to the effect of cello end pins on tile 
or wood flooring. One solution is to provide for 
¥-in. plywood floor panels large enough to 
serve the player and his instrument 

Finally, it should be noted that there is some 
doubt as to the advisability of bands and 
orchestras using the same rooms, Recent re- 
search has indicated that, for teaching pur- 
poses, the band requires o much less rever- 
berant room than does the orchestra. 


Rehearsal Halls—Choral Rooms The specialized 
requirements of choral rehearsal rooms are 
somewhat different from those of facilities 
used exclusively for instruments! groups 
Space requirements are simplified since it is 
not necessary to provide floor area for music 
stands and instruments. If the vocal groups are 
to stand for rehearsals, 6 sq ft per pupil will 
suffice. The use of fixed chairs on risers will re- 
quire more space; at least 10 sq ft is necessary 
for each pupil if the rs are the minimum 
width of 30 in. Extra space should be planned 
if wider (36- or 40-in.) risers are preferred, 
15 to 18 sq ft per person being not unusual. 
Choral room ceilings do not need to be as high 
as those in instrumental rehearsal halls, but 
should be higher than those in an ordinary 
classroom. 

Risers. Few if any large choral groups re- 
hearse or perform without the use of risers 
They are used to avoid having the tone of 
singers in the back rows obstructed by the 
bodies of the singers in front. They are also 
essential for easy observation of the con- 
ductor. An elevation of 6 to 10 in, and a width 
of 40 in. are adequate for permanent or semi- 
permanent choral risers. 

Few choral directors desire an aisle in the 
center of the room. This may be avoided if the 
width of the riser and the distance between 
seat rows are sufficient to allow convenient 
passage. Safety regulations differ, but risers 40 
in. wide are adequate to meet the requirements 
in most areas. 

Since the choral room is most likely to be 
used as a general classroom in nonchoral 
hours, folding tablet armchairs will be useful 
for both classroom and rehearsal functions. 
Fixed opera (theater) chairs are sometimes 
employed in choral rooms, especially when the 
room is designed to serve as a recital hall. In 
all probability choral directors will want to 
make recommendations concerning the chairs 
to ensure proper support for the lower back of 
the singers. Not less than 125 cu ft of space 
per seat should be provided in recital hall- 
choral rooms. 

Some choir directors prefer to have their 
groups stand for rehearsals as well as for 
concerts. In such cases the risers should have 
a width of approximately 15 in. and a height of 
8 or 10 in. per step. A permanent or portable 
stage is an advantage tor a choral room. Three 
or four steps from the floor of the room to the 
stage can be designed to serve as permanent 
standing risers 

Other Considerations. The use of the 
choral room for other than rehearsal functions 






suggests the advisability of providing chalk- 
boards, a projection screen, and closed circuit 
television. Microphone outlets for recording 
and broadcasting should be considered. 
Schools being built now should be planned to 
make possible the use of performing groups 
for broadening the cultural life of the whole 
school, 


Rehearsal Halls—Combined Vocal-instrumental Fa- 
cilities Let it be said at the outset that acous- 
tically, one room cannot serve for both vocal 
and instrumental rehearsals with completely 
satisfactory results, Some communities, 
however, find it economically unsound to pro- 
vide space for both instrumental and vocal 
groups while employing only one teacher. It is 
therefore expedient to consider space for the 
combined vocal-instrumental situations. Pro- 
visions for changing the reverberation charac- 
teristics of such a room with drapes or other 
materials are a possibility. 

In many one-teacher situations, one room is 
the nucleus of all music activities. In the small- 
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50 music majors x 16 hr per week = 800 hr per week 
40 on secondary instruments x 6 hr per week = 240 hr per week 
80 theory students x 2 hr per week = 160 hr per week 
150 elementary education students x 2 hr per week = 300 hr per week 
1,500 hr per week 
__ Practice hours per week = = 1,500 = 25 practice rooms needed 
Hours available for use per week 60 





est of music departments, a single all-purpose 
room can be planned in terms of space to ac- 
commodate the vocal and instrumental group 
rehearsals, small ensembles and individual re- 
hearsals, library, instrument and equipment 
storage, instrument repair facilities, office, and 
teaching studio as well as various other music 
classes insofar as the scheduled school day 
permits. Although space can be provided for 
this multipurpose situation, few of these 
activities can be adequately housed in one 
room without cresting undesirable acoustical 
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conditions for the other activities. It may be 
dangerous to ask elementary school children 
and the majority of junior high school pupils to 
sing in such compromise situations. While 
variable acoustical control may be employed, 
the installation of such materials may be more 
expensive than providing additional facilities. 
When possible, separate special rooms for in- 
strumental and choral activities should be pro- 
vided, since vocal groups require a much 
“warmer” room than do bands and orchestras. 

Space in such a combination room will have 
to be figured on the basis of the suggestions 
made for instrumental rehearsal halls. The 
room might be thought of as the future in- 
strumental room, expansion to separate facili- 
ties being the ultimate goal. 


Practice Rooms Practice rooms are a facility 
peculiar to the teaching of music, with some 
special problems not encountered by adminis- 
trators or architects in planning other elements 
of the school. Among the factors which must 
be considered are isolation of sound, size, 
ventilation, amount of use, and supervision. 

Number. The number of practice rooms 
needed by s music department should be re- 
lated to the number of students involved and 
the administrative policies concerned with 
their use rather than by the amount of space 
created by the architect in splaying the back 
wall of the rehearsal hall. Some suthorities 
recommend that students practice as much as 
possible in school, so that assistance and 
supervision are possible. Many feel that it is 
particularly important that practice room facili- 
ties are available for those students who play 
the larger instruments because of the difficulty 
in carrying the instruments home. These 
practice rooms should be convenient to the 
large rehearsal room, so that the moving of 
heavy, large instruments is minimized, In de- 
termining the number of practice rooms needed 
by a collegiate school or department of music, 
a calculation similar to that shown at the top of 
the page might be used. 

Size. Practice rooms vary in size according 
to their various functions. Individual practice 
rooms are quite satisfactory in the 55 to 65 sq 
ft range. This provides sufficient space for an 
upright piano, a chair, and a music stand—but 
little more. Public schools, once planned with 
several rooms of this size in the music suite, 
are now being built with slightly larger rooms 
for ensemble practice, reflecting the increased 
emphasis on small groups, both vocal and 
instrumental. Colleges which plan large blocks 
of small practice rooms will also want to pro- 
vide a number of larger rooms for ensemble 
practice, or to accommodate grand pianos (2) 
or organs. 

Other Considerations. More and more 
school buildings in the North as well as the 
South are being air-conditioned, and this is 8 
distinct advantage where practice rooms are 
concerned. In fact, there is no other way to 
provide proper sound isolation. If the building 
is air-conditioned, the practice rooms can be 
arranged in blocks, spaced compactly, and 
planned without outside windows. Sound 
filters should be provided for the air ducts to 
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prevent transmission of sound from one room 
to another, and the return air ducts should be 
placed in the ceilings or walls, not in the doors 
Construction to ensure adequate transmission 
loss will make practice rooms more expensive 
than ordinary classrooms, but economies may 
be effected here with more justification than in 
some other parts of the music suite. 

Nonparalie! walls have been widely used to 
avoid reflection of sound in these small rooms. 
Double glass windows in the doors, or opening 
on the rehearsal hall or teacher's office in 
schools, permit supervision without interrup- 
tion. Electronic monitoring devices are some- 
times incorporated. 


Class Piano Rooms Many school systems ore 
now providing class instruction in piano as 
well as in the band and orchestra instruments. 
Some schools have constructed specially de- 
signed rooms for this type of instruction. 
These rooms should be as near as possible to 
the other music rooms in order to realize com- 
plete utilization in a coordinated music pro- 
gram. There should be acoustical treatment of 
the walls and ceilings, and insulation against 
sound transmission to and from other class- 
rooms as prescribed by the acoustical consul- 
tant. Careful consideration should be given to 
sound conditioning of rooms for class piano if 
several pianos are used, due to the percussive 
action of tone production of several per- 
formers. The front wall should be equipped 
with blackboard (plain and with music staves), 
bulletin board space, music cabinet, and elec- 
trical outlets. Space should be provided for 
television, phonograph, and recording facili- 
ties. 

if electronic pianos are used in such a room, 
it is useful to provide an adequate number of 
electric outlets in the floor to avoid the need 
for extension cords and the hazard they pre- 
sent. Organ class instruction is now finding 
increasing tavor in several of our larger cities, 
and properly wired rooms should be planned if 
this activity is to be part of a school's program. 


Regular Classrooms Regular academic oclass- 
rooms are used by many schools for classes in 
music history, appreciation, theory, composi- 
tion, arranging, and other music education 
classes. Though the acoustical treatment may 
not need to be as extensive or expensive as in 
some other parts of the music suite, if the 
learning to take place in the room is to in- 
volve listening to music, more than ordinary 
care must be taken to block out extraneous 
sounds. A classroom that will be used primarily 
for general music classes needs ample storage 
space for books, records, rhythm instruments, 
autohaerps, piano keyboards, pictures, and simi- 
lar equipment. Provision should be made for a 
projector screen mounted at ceiling height or 
in a ceiling recess. 

In some situations it may be possible to pro- 
vide a projection room adjoining the class- 
room, or even between two classrooms so that 
the projector can be prepared without losing 
class time. If a classroom is to be used pri- 
marily for theory classes, it will be desirable to 
have staff lines painted on the chalkboard. 
Conversely, if music literature classes are to be 
the principal occupants, painted staff lines are 
less desirable. If a college classroom is to be 
used largely for music education classes, it 
will need adequate locked shelf space or will 
need to be planned adjacent to a storage room 
(with shelves) for the large amount of material 
used in such classes. In » campus school situa- 
tion, classrooms may need to be provided with 
rows of coat hooks and shelf space. 


Listening Facilities Several types of listening fa- 
cilities are in common use in collegiate music 


schools today, and each presents specific 
planning problems. As independent study be- 
comes more common in secondary schools, 
some similar facilities will become desirable 
in the music department or in the school |i- 
brary. The principal systems include the 
following: 

1. A number of soundproofed listening 
rooms or cubicles are each provided with a 
record player, The student receives phono 
recordings from a central location (often the 
departmental office) and is his own operator. 

2. A bank of record players or turntables is 
placed in a central control room, Worktables in 
an adjoining room sre supplied with a number 
of receiving channels and sets of earphones. 
The student requests a particular recording, 
which is played by the monitor in charge of the 
control room, and the student listens through 
earphones. 

3. Tapes ore made available to the student, 
who listens either in a cubicle as in (1) above, 
or in a central room (in which earphones are 
necessary). 

4. Tapes are administered through a control 
room, a6 in (2) above, and the student listens 
through earphones. 

The planning of a listening facility is dictated 
first of all by the kind of equipment the depart- 
ment uses, or the kind to which it wishes to 
change. The number of listening rooms or 
cubicles, the size of the control room and the 
number of channels available, the number of 
places at the worktables can be calculated by 
method similar to that employed in the case of 
practice rooms. The design of the system, it 
methods (2) or (4) are used, must of course 
precede the planning of the area. Other than 
providing for adequate space and convenient 
location in relationship to other music areas, no 
general observations will be needed in this 
section. 

In many cases o college will set aside certain 
classrooms as theory laboratories. It may be 
desirable to provide cubicles in which students 
may work with individual tape recorders, 
phono records, or similar equipment. Certain 
storage and control requirements must also be 
planned in such situations. 





Studios Traditionally much of the teaching of 
music has been done on # one-to-one basis. 
Though this country has accomplished much 
through group instruction, it is still true that 
advanced instruction is almost always given to 
a single student. In colleges and conservatories 
this is carried on in studios which also serve 
as the faculty members’ offices. It is desirable 
also for schools to provide an office for each 
full-time music instructor. Most trequently it is 
located adjacent to the teacher's rehearsal hall 
and is provided with windows that enable him 
to keep an eye on ensemble rehearsals being 
conducted by students in the hall or in practice 
rooms. 

In a college it is not difficult to determine the 
proper number of office-studios, since the 
figure corresponds directly with the number of 
applied music teachers, More difficult is the 
matter of assuring the responsible suthor- 
ities that space devoted to the studios will be 
fully used. A college instructor teaching 
applied music is likely to have @ teaching 
schedule of 18 to 24 hours per week, and he 
will wish to do his own practicing and protes- 
sional work in his studio. Occupancy of some- 
where between 30 and 40 hours per week may 
thus be expected. Administrators may expect a 
50 to 60 hour-per-week occupancy as they do in 
the case of classrooms and practice rooms. 
They may need help to see that an applied- 
music teacher cannot work effectively if he has 
to share a studio. 

Size. The music teacher's office needs to be 


larger than a small practice room since he will, 
in all probability, have his desk and files there. 
There should be enough additional space for 
group lessons if he has the need. Music files, 
instrument storage, and work areas frequented 
by students should not be in the office-studio. 

College studios will vary in size with the 
instructor's specialty, Studios of the senior 
piano staff will ideally be large enough to ac- 
commodate two grand pianos and the usual of- 
fice furniture of desk, file cabinets, and book- 
shelves. Studios of instructors of voice and 
other instruments, traditionally requiring only 
one piano, can be a bit smaller if acoustic con- 
ditions are otherwise met. Nonparaliel walls 
are recommended, but the studio should not be 
designed in such a way that piano placement 
and disposition of turniture are made difficult, 

The size of the studio may also be deter- 
mined by other duties of the faculty member. 
As an academic adviser, he may need addi- 
tional space for file cabinets; if he uses the 
room for seminars he may require space for a 
table and chairs. In virtually all cases a small 
mounted chalkboard in each studio will be a 
valuable asset. 


Recital Hall A room intended for recitals or for 
performances by chamber music groups or 
small ensembles may be termed a recital hall. 
Anything larger falis into the category of the- 
ater or auditorium. Thus, planning the recital 
hall may well begin with a decision about the 
hall's intended use and its ting capacity. 
This will in turn influence the size of its stage 
and bring about certain limitations of use. A 
hall seating 250 people, say, can scarcely have 
a stage large enough to seat an orchestra and 
chorus, or even » large band. Schools may 
combine the idea of a recital hall or little the- 
ater with the need for areas for large-group 
instruction. 

As in the case of other large special-use 
rooms, one may think of a recital hall as in- 
cluding several subareas also. Chief among 
these are performers dressing room or rooms, 
pipe-organ chambers (if the hall is to have an 
organ), recording or broadcasting control 
room, and box office. In each case, the loca- 
tion of these subareas should be considered in 
relation to ease of concert operation. For 
example, a control room should have a view of 
the entire stage, and pertormers’ rooms should 
be located on the same floor as the stage rather 
than a floor sbove or below; otherwise both 
lose much of their convenience 

The seating capacity of the recital hall 
having been determined, its shape, propor- 
tions, etc., become matters for the architect. 
But a number of practical considerations, often 
overlooked even by experienced architects, 
may be listed here. For example, the lighting 
panel or dimmer panel should be located on the 
same side of the stage as the dressing room, 
for that is the side at which the stage manager 
will normally stand in order to communicate 
with the performers. A bell or phone system 
should connect the backstage area with the 
box office, for efficiency in concert operation 
Doors leading from the wings onto the stage 
must be wide enough to provide for the pas- 
sage of a grand piano—a small detail, yet one 
that has often been missed. If delivery of pianos 
or other large equipment is anticipated, the 
stage should have access to a loading dock 
And even if the music building caters primarily 
to campus audiences, provision for parking 
areas should be considered. 

Even at the college level, the recital hall, as 
in the case of the large rehearsal rooms, will 
probably double as a classroom or large lecture 
hall at certain times. It may be necessary, there- 
fore, to provide theater-type seats with folding 
tablet arms so that the needs of both concert 





audience and note-taking students may be met 
A large ceiling-mounted projection screen may 
be found desirable, as well as connections to 
the recording studio. Some thought should be 
given to the location of a projector, since a 
special projection booth is unlikely in a small 
recital hall 


Fine Arts Combinations Many schools are 
adopting the administrative policy of establish- 
ing fine arts departments and housing art, dra- 
ma, and music in units separate from the class- 
room area. Buildings of this nature usually 
consist of a music complex, a drama complex, 
and a visual arts complex. Dance may some- 
times be included (see Fig. 2). 

The music complex has been described 
earlier. The drama complex consists of a small 
thester with a capacity of 300 to 500, work- 
room, dressing areas, one or more classrooms, 
storage rooms, radio-television control and 
listening areas, costume storage and work 
area, and library, 


Auxiliary Areas 


Storage Areas Adequate storage areas, planned 
with traffic patterns in mind, are important to 
the proper functioning of a music facility 
Storage, with proper heat and humidity control, 
is necessary for musical instruments, robes 
and uniforms, music, records, and various 
types of equipment. With careful planning, the 
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storage areas can be conveniently placed and at 
the same time serve as o buffer between two 
sound-producing areas such as the instrumen- 
tal and choral rehearsal halls (see Fig. 3). 

Instrument Storage, Instrument storage 
facilities should be located s0 as to minimize 
the moving of instruments. Sufficient free 
floor space should be provided to permit 
smooth flow of traffic. Storage cabinets to- 
cated within the rehearsal areas are inacces- 
sible during rehearsal periods and frequently 
cause congestion during period changes. 

Uniform and Robe Storage. Storage facili- 
ties should be planned for the school-owned 
band and orchestra uniforms, choir robes, or 
vestments. This closet space should be cedar- 
lined. A well-constructed, close-fitting door 
will help protect against moths and dust. The 
closet space should be high enough so that the 
uniforms and robes will not touch the floor 
when hanging on the racks. Some provision 
should be made to space the uniforms and 
robes at equal intervals and to facilitate identi- 
fication. A separate (pigeonhole) compartment 
for the caps, belts, and other miscellaneous 
equipment should also be provided 


Music Library Music libraries will range from a 
single set of filing cabinets in the music room 
to the school of music library complete with 
stacks, reading rooms, charging desk, listening 
facilities, and work areas. In most colleges 
there will also be smatler libraries (band, 
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Fig. 2. Provisions for instruction in dance may be included in some buildings. College Conservatory of Music, Uni- 
versity of Cincinnati. Edward J. Schulte and Associates, Architects. 
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Fig. 3 Plan for a two-teacher music department. 


orchestra, choral) which are more like the 
school situations described here. 


Workrooms 9 fnstrument Repair. Some sort of 
facility should be provided for emergency in- 
strument repairs. A special room is recom- 
mended, although many schools will use a 
section of the music library room or director's 
office for this purpose. Larger school systems 
will employ specially trained men to take care 
of all instrument and equipment repairs. The 
minimum provision should be a workbench, 
stool, and a supply of tools for repairs. Cabinet 
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space with small drawers should be provided to 
hold pads, pad cement, springs, cork, and 
other miscellaneous equipment. If a great deal 
of repair work is done in the school, the work- 
bench should have a gas connection, electrical 
outlets, wood and steel vises, and other 
specialized equipment. Running water and a 
large sink for cleaning brass instruments 
should be included 

Duplicating Room. School music depart- 
ments will have the facilities of the general of- 
fice at their disposal in most cases and may not 
need duplicating equipment in the music suite 
itself. Most collegiate departments or schools 
of music and some school departments housed 
separately in a campus-type school will find a 
duplicating room invaluable. There are many 
times when the music department needs items 
copied—rehearsal schedules, instrumental 
parts of a student composition, football show 
routines, trip itineraries, vocalizes for the 
choir, songs in the public domain —that equip- 
ment should be readily available. The room 
should include enough counter space for 
several types of machines, space for collating, 
and a sink 

Offices. A music program that functions 
smoothly should provide a well-located di- 
rector's office. The size of the office and the 
types of equipment included in it will depend on 
the size and organization of the school. The 
room need not be especially large unless it is 
also to serve as a studio in which small-group 
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instruction may be carried on. It should, how- 
ever, be able to accommodate o desk, two or 
three chairs, filing cabinets for correspon- 
dence, cabinets for miscellaneous storage, and 
any special equipment such as electronic 
tuners, piano, phonograph, radio, and tape 
recorder. 

Music teachers who teach in several loca- 
tions in e school (e.g., harmony in a classroom, 
choir in the recital hall, general music in a 
specially equipped center) need an office to 
organize the many materials and instruments 
and pieces of equipment with which they work. 
Offices are also essential for the department 
head or the director of performing groups be- 
cause of the frequent contact they have with 
members of the community 


Broadcast Control Booth The recent improve- 
ments in recording equipment and television 
education have resulted in many schools being 
constructed with facilities to make possible the 
use of these new techniques. Educational pro- 
grams of all types are made available to the 
school and community; therefore, school space 
should be allowed for both receiving and broad- 
casting of music. The control booth should be 
well insulated for sound and should have 
slanted double glass windows for viewing the 
performing groups. Such a control booth is 
sometimes located adjacent to the stage of the 
suditorium or recital hall and sometimes be- 
tween the rehearsal halls. (See Fig. 4.) 
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Fig. 4 The recent improvements in recording equipment and television education have resulted in facilities to make 
use of these new techniques. College Conservatory of Music, University of Cincinnati, Edward J. Schulte and Asso- 


ciates, Architects. 
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Additional Facilities Washroom and Toilet Facili- 
ties. Because the music suite is frequently 
used at night when the remainder of the 
building is locked, washroom, toilet facilities, 
and custodial work areas must be provided 
within the music unit. In many instances they 
may be necessary for the changing of uniforms 
and must be convenient to the rest of the de- 
partment. These facilities require about 15 
percent of the total floor space if adequate 
room is to be provided. If recitals to which the 
public is invited are given within the music unit, 
additional rest room space may be needed. 

Lounge. Collegiate music departments may 
need to consider the desirability of a lounge in 
which students can relax. HW other study areas 
on the campus are some distance from the 
music tacilities, one portion of the lounge 
might provide desk or table space. An area 
might also be provided for vending machines. 

Elevator. Because of the heavy instruments 
and equipment which it is frequently necessary 
to move in a music department, an elevator is a 
most desirable feature in a building of two or 
more floors. Also recommended is a loading 
dock adjacent to the parking area 


THE AUDITORIUM 


An auditorium should be designed so that the 
activities can be maintained and operated with 
a minimum of time and labor consumed in the 
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preparation of an event. In schools, this area is 
being designed for education, not commercial 
purposes. 


Stage 


The stage is considered first because it is the 
part of the auditorium most frequently abused 
by the designers. 

The proscenium arch size is dependent upon 
several factors — the size of the auditorium, the 
playing area of the stage, the height of the stage 
loft or grid (Fig. 5), the size of the community 
using the auditorium, and the seating capacity 
of the auditorium. For general purposes, the 
proscenium arch should not exceed 65 or 70 ft 
in width and the height of the auditorium 
should be in practical or artistic proportion to 
the width. This height is an important factor 
that will determine the location of the grid. The 
grid will be the subject of » separate discus- 
sien. All of these items are interrelated, and 
the architect must consider all of them and 
their interrelationships. 

The playing size of the stage will be deter- 
mined by the sizes of the musical organize- 
tions, the stege requirements of musical or 
dramatic productions, and the scope of other 
activities proposed for this stage. Clarence J. 
Best recommended in his survey that an or- 
chestra player be allotted 18 sq ft of floor space 
for himself, his instrument, and his music 
stand. This is a generally accepted figure for 
the minimum seating area and is much less 
than recommended for the rehearsal hall, be- 
cause the space needed at the front of such a 
room need not be figured here. A 100-piece 
orchestra would require about 1,800 sq ft of 
floor apace, or an ares about 50 ft wide and 36 
ft deep. For practical purposes the require: 
ments for band are about the same, The stage 
will have to be proportionately larger if the 
instructor is planning to rehearse and use 
combined choral and orchestral groups. This 
is the type of information the music educator 
must supply to the architect. 

The stage area of 1,800 sq ft mentioned 
above merely refers to that part of the stage 
visible to the audience end usable inside the 
shell or legs. The offstage area is often over- 
looked, yet it is a very important functional 
part of the stage. In presenting concerts, 
operettas, and plays, some offstage area is 
necessary to handle personnel, scenery, and 
equipment. These areas sre often too small, 
The left and right offstage areas should each be 
approximately one-half the size of the stage 
plus 10 percent. in addition, there must also be 
sufficient offstage area for the pin rail, switch- 
board, and similar permanent features. A large 
proscenium opening can always be made 
smaller through the use of curtains, flats, 
teasers, etc. If the major architectural construc- 
tion is too small, increasing the size of the 
proscenium is very difficult. 

A good proportion to follow in determining 
the depth of the stage is that the depth should 
be 75 percent of the width of the proscenium 
arch, and this depth area should continue on 
both sides of the stage. To use simple figures, 
if the proscenium arch is 48 ft, the depth of the 
stage should be 36 ft. The offstage areas would 
be approximately 27 ft wide and plus that ed- 
ditional space necessary for permanent equip- 
ment on the right-hand side. Both offstage ar- 
eas would be 36 ft deep. This offstage area 
could handle stege wagons that would cover 
the entire playing stage. It would be of suffi- 
cient size to store a number of stage sets for 
musicel and dramatic performances. A trap in 


the stage tloor is handy for moving equipment 
from work areas below and makes possible 
special effects in dramatic productions. 

The offstage areas should be readily acces- 
sible to adequate dressing room space. There 
should be adequate space close to the stage to 
take care of lighting machines, lighting cables, 
repair and supply parts, and storage for cur- 
tains and other stage equipment. in all educa- 
tional situations it is practical to have the re- 
hearsal rooms for chorus, orchestra, and band 
in close proximity to the stage in order to 
facilitate the preparation for rehearsals, con- 
certs, and recitals. 

The instrumental storage rooms, library 
rooms, scenic shops (including painting racks), 
and construction areas should be close enough 
so that properties can be shifted onto the stage 
with a minimum of effort and damage. 


Apron 


The floor area in front of the proscenium arch 
is called the stage apron. This apron should be 
at least 6 ft wide, so that pianos end other 
equipment may be used in front of the main 
curtain. The apron mey extend out over the 
orchestra pit. The front of the apron should be 
finished with a hard o#k or maple flooring, and 
that part in back of the proscenium should have 
close-grained pine in order that the floor will 
not splinter and yet will be soft enough to take 
stage screws, Much money has been wasted on 
hardwood floors for schoo! stages, to the ex- 
treme exasperation of stege directors and their 
crews. The osk or maple tioor should be 
finished with a high gloes but not wexed, and 
the pine floor should be finished with many 
coate of oll and the oil allowed to penetrate the 
wood thoroughly so that it will be trirly 
seasoned. On both sides of the stage leading 
from the auditorium to the stage apron there 
should be appropriste steps. These steps 
should be wide enough to enable personnel to 
carry musical instruments and other small 
properties to and from the auditorium to the 
stage, or so that the students may approach the 
stage at least two abreast. 


One of the paramount faults of school audi- 
toriums is that the grid over the stage is often 
not high enough to allow the scenery to be 
pulled out of sight. The grid should be at least 
the height of the proscenium arch times two 
plus a minimum of 8 ft. Then there should be 
from 4 to 7 ft above the grid to the top of the 
building structure, so that the people who find 
it necessary to work on the grid, changing 
pulleys, etc., will have sufficient room, The 
overall height must be sufficient to make it 
feasible to hang scenery and pull it out of 
sight in changing sets. 

Often when there is no spece overhead and 
scenery must be pulled into the wings of the 
stage there is also not enough space to stack 
this scenery offstage. Thus the only solution is 
to make the stage smaller, masking out with 
drapes or flats and reducing the proscenium 
arch so that the stage is much narrower. Then 
the stage crews will have to work behind the 
drapes as « backstage ares. /f dramatic produc- 
tions are anticipated, space should be provided 
for a grid. 

One not too familiar with stege operations or 
requirements often finds the grid an ideal 
place to run ventilating pipes, conduits, steam 
lines, and water pipes. Just because this large 
grid area presents s wide open space, it is a 


tempting area for various trades; however, this 
area must be kept entirely free for the neces- 
sary stage equipment. Nothing is more dis- 
tressing than to have guide ropes fouled among 
ventilating ducts, or to have steam pipes leak in 
the center of s stage set during a performance 
or concert. 


A proper stage will have a number of battens 
suspended from the grid. These battens are 
long pieces of pipe extending the full width of 
the stage and continuing backstage, so the cur- 
tains and legs may be hung backstage in order 
to mask off this area from the view of the audi- 
ence. Battens are part of the permanent fixtures 
of stage. The common way to counterbslance 
the battens is through installation of a pin 
rail. The standard counterbelancing equipment 
as supplied by the major manufacturers of 
stage equipment is usually satisfactory. Make- 
shift installations should be avoided. Battens 
should be placed 6 in. apart. There never seem 
to be enough pipe battens to take cere of the 
atage needs. All the lights, border lights, 
teasers, a border in front of each strip light, 
three or four legs on each side, the front cur- 
tain, oleo curtain, beck drops, and sky drops 
are all standard pieces of equipment that are 
hung from battens. By the time a light batten or 
light bridge is added at the fore part of the 
stage and sufficient battens are provided for 
scenery changes, it is not at all unusual to use 
about 25 or 30 battens. 


Cyclorama 


Most stages require a cyclorama and # set of 
cyclorama lights. This cyclorama should not be 
taken as » substitute for e stage shell. A cyclo- 
rame is usually @ continuous curtain starting 
close to the proscenium arch on one side of the 
stage. It extends to the rear of the stage, across 
the back of the stage, and comes forward, end- 
ing close to the other side of the proscenium 
arch. 


Every stage must be equipped with an adequate 
shell. For lectures, concerts, and recitals on 
theater stages, the purpose of a shell is to 
project the sound into the auditorium. This 
shell should not attempt to use border lights 
for lighting but should have lights installed in 
each section of the ceiling so that the stage 
will be flooded with about 60 to 70 footcandies 
of lighting. The lights should be arranged so 
that the back row will have sufficient light, and 
so that the lights will not throw # glare back in- 
to the audience. The shell should be made the 
full width of the proscenium. The ceiling can 
hang from the battens. The size of the shell can 
be varied by adding or subtracting flets and 
adding or subtracting ceiling sections. 


Doors 


All doors entering on a stage must be of suffi- 
cient height and width to provide ready access 
to the stage. This is especially true of the sce- 
nery doors. They must be high enough to ac- 
commodate wide stage wagons, large instru- 
ments, and permit (if necessary) entrance of 
motor vehicles. The door for scenery should be 
at least 8 ft wide and 14 ft tall, and all other 
doors leading to and from the stage should be 
unusually wide double doors. Doors leading in- 
to the suditorium should be solid, with no 
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Fig. 6 Divisible auditoriums provide a means of increasing the use of large areas. Huron High School, Ann Arbor, 
Mich. Lane, Riebe, Weiland, Architects. 
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windows, in order to avoid light leaks. All 
doors should operate silently. Panic bars on 
exit doors are generally required by law but 
are sometimes rendered useless by padiocks 
and chains, an extremely dangerous practice. 


Lights 


There are many new concepts in stage lighting, 
whether the facility to be lighted is the prosce- 
nium theater, the open stage, or the modified 
proscenium stage. The border and footlight in- 
stallations once popular in school auditoriums 
are no longer considered adequate. In addition 
to sufficient downlights for concerts and other 
nontheatrical presentations, schoo! auditori- 
ums need stage lighting for a number of specif- 
ic dramatic purposes. The amount of lighting 
and the types required will of course depend on 
the design of the auditorium and the nature of 
the productions which are projected for it. 

Front lighting from slots in the auditorium 
ceiling serviced by catwalks is highly de- 
sirable. Ellipsoidal spotlights are used to light 
the acting ares. Additional spots may be de- 
sired in wall slots, and a follow spot operated 
from a booth in the rear of the auditorium is 
common. Spotlights (generally softer Fresnel 
types) sre needed on battens or on stands or 
tormentor pipes to provide further illumina- 
tion of the acting area. Borderlights and some- 
times footlights are employed for toning and 
blending. Beamlights are used for back- 
lighting. Floodlights are used for background 
effects and special footlights are needed for a 
cyclorama. Sidelighting is sometimes pro- 
vided by spotlights from a mobile tower in the 
wings. An elaborate college or community 
theater installation may wish to provide a4 
light bridge. 

Open stages and modified proscenium 
stages frequently provide for projected back- 
grounds. The lamp house for scenic projection 
may be located above the stage area or in a 
ceiling slot above the front curtain. 

The stage switchboard may be located at the 
rear of the auditorium in a lighting booth; it 
may be located offstage on the stage floor, but 
out of the way of other operating equipment; or 
it may be located in an elevated position off the 
stage floor. They should be able to take care of 
an adequate number of floor pockets, three or 
four locations on both sides of the stage. These 
will vary in accordance with the size of the au- 
ditorium, stage, and its lighting equipment. A 


dimmer system should be part of most school 
lighting installations. 


Portable risers should be provided as part of 
the regular stage equipment. These risers, if 
adjustable to suit choral groups, orchestra, or 
band, make it possible to stage all kinds of 
musical activities even if the instrumental 
groups alone prefer to perform on the flat. 
Dramatic productions require a different type 
of riser and in addition to the stendard con- 
struction, occasionally adjustable hydraulically 
controlled risers sre used. Storage space for 
risers should be planned. 


Orchestra Pits 


Most school auditoriums need an adequate 
orchestra pit. The pit should be in direct pro- 
Portion to the size of the stage and the size of 
the auditorium and above all, should be suffi- 
cient to house the potential orchestra of the 
school, That is, the potential school orchestra 
that would be required for performances of o 
musical play, operetta, or opera. The stage with 
es 45-ft proscenium would probably have an 
orchestra pit of sufficient size to seat 60 
players, allowing 18 to 20 sq ft per player. 
Likewise, 8 stage with a 60-ft proscenium 
should have a pit large enough to accommodate 
® 100-piece orchestra. With o larger or small 
stage, the pit should be in direct proportion. 

The pit should be deep enough so that the 
orchestra is completely out of sight of the audi- 
ence. The director's podium should be high 
enough for him to be able to see the back area 
of the stage yet remain in full view of the or- 
chestra. 

The railing around the entire orchestra pit 
must be high enough to hide the orchestra yet 
low enough not to interfere with the sight lines 
of the audience. The head and the shoulders of 
the director may be visible over this orchestra 
pit railing. It is preferable, however, that the 
director be hidden from view of the audience so 
that there will be no distraction of any kind 
while the director is giving cues to the orches- 
tra, cast, or performers. 

A movable pit floor, usually known as a 
hydraulic pit, is highly desirable though not 
inexpensive feature. The hydraulic pit floor 
should come up to stage level and then be 
lowered to the floor below. In this event the ac- 


cess will be a simple matter through double 
doors and the problem of determining adequate 
pit levels for performance is immediately 
solved. The hydraulic pit floor will act as a good 
sound reflector when not being used as an or- 
chestra pit. At that time the pit will probably be 
located slightly below the stage level. 


Seating Area 


A factor that is often overlooked in the design 
of an suditorium is the seating capacity. In a 
commercial theater and in certain other specific 
situations a hall is designed with the ides that 
it is necessary to have the entire potential at- 
tendance at one performance. The larger the 
attendance, the less expense involved, the 
more money made. 

In an educational situation, however, the au- 
ditorium or theater is for an educational pur- 
pose, no matter at what level —elementary, 
secondary, or college—it is used. A fine pro- 
gram is prepared and, so far as the perfor- 
mance is concerned, there is value in having 
repeat performances. From this viewpoint it 
might be logical to reduce the seating capacity 
of the auditorium or theater and spend some of 
the limited funds in seeing that the auditorium 
has better equipment so that the performances 
can be presented adequately. This should be 
considered by school administrators and 
teachers when building the theater or audi- 
torium, 

There are other reasons for considering 
smaller seating capacity. Although audiovisual 
aids can be presented to large mass groups, it 
is difficult to hold the personal student-to- 
teacher relationship that can be attained in 
smaller groups. In addition to « projection 
booth at the rear, consideration should be given 
to a projector platform closer to the stage for 
use with short-range equipment. All booths and 
platforms should be located to clear the heads 
of people seated or standing. 

The divisible auditorium is « concept finding 
increasing favor with those who need to justify 
the number of hours per day school facilities 
are used. Such auditoriums are designed to be 
divided by sound-retarding partitions into 
three or more areas for large-group instruc- 
tion. Partitions may run from front to rear as 
well as across the auditorium. Provision for 
projecting films and other audiovisual materi- 
als should be planned for all areas. (See Fig. 
6.) 


BASIC SEATING DATA 


Seating standards for use in theaters, audi- 
toriums and similar buildings are developed on 
this and the following pages, which give tabular 
data and methods for laying out seating plans. 
Material is the result of research by Frederic 
Arden Pawley. Sources include seating manu- 
facturers and architectural offices specializing 
in theaters. 


Types of Seats 


Construction and Finish Upholstery variations in- 
clude spring-edge seats (most luxurious, more 
expensive); box-spring (nearly as comfortable); 







spring-back; and padded-back. Veneer-back 
seating is suitable only for conditions subject 
to hard usage, as in schools. Acoustical con- 
trol is more satisfactory with upholstered 
types. 


Sizes Seats are designated by width, the 
depth front-to-back varying only slightly. Com- 
mon sizes and recommended uses are shown 
below. In pew seating without individual 
arms, as in churches or arenas, o “sitting” is 
usually 18 in, wide. 


Pitch of Back This will vary according to the 
vertical angle of vision to the center of interest. 
In general, greater pitches are used tor front 
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portions of orchestra floors and more nearly 
vertical backs for elevated banks such as 
baiconies. 


Clearances In addition to those noted diagram- 
matically below, the following points should 
be considered: Coves at intersection of floor 
and walls (or risers) should be kept small (1/- 
in. radius) to permit close fitting and leveling of 
seat standards. Balcony risers cause cramped 
knee-room when 12 in. high unless back-to- 
back seat spacing is increased. End clear- 
ances in baiconies should be increased to 
2%-in. Pitch of back greater than average (see 
Fig. 7) also requires increased back-to-back 
spacing. 
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Types of Layouts 


Rows These may be straight across entire the- 
ater, side banks may be canted, or entire rows 
may be curved. Advantages of each type are 
shown in Fig. 8. Min. radius for curved rows, 
due to seat construction, is 20 ft. Center for 
radii of rows and center of screen or stage 
need not coincide, although this is the ideal 
case. When rows are curved, a sloping audi- 
torium floor should be a compound curve or 
amphitheater type to prevent tilted side 
seats. 


LEVEL FLOOR 
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Aisles These may be straight or curved, paral- 
lel or radial, Aisles should run at right angles to 
rows to eliminate “pockets,” 

Combinations of row and aisle types com- 
monly used are shown in Fig. 8. 


Continental Seating, most commonly used 
abroad, involves use of rows with unlimited 
number of seats. Local codes in this country 
often either prohibit its use or impose many re- 
strictions. However, existing examples have 
proved safe and comfortable due to increased 
back-to-back seat spacing (up to 42 in.) which 
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is essential to scheme. Larger than usual side 
aisles or foyers and many side exits are re- 
quired. 


Code Requirements These govern (1) maximum 
number of seats in a bank, (2) aisle width, (3) 
crossovers (not uniform). Usual requirements 
are: (1) no seat more than seven seats from an 
aisle; (2) min. aisle width of 3 ft, increasing by 
varying factors in relation to length of aisles. 
(3) Requirements for crossovers, not uniformly 
subject to codes, vary. Consult local authori- 
ties. 
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AUDITORIUM DIMENSIONS 


Preliminary estimates may be based upon 
the “Rule of Thumb” which is sufficiently 
accurate for rough sketches. 

Tables. For such purposes as financing, 
working drawings, etc. follow method 
outlined in Examples A, B, C and D. Va- 
riations between the two methods are 
to be expected. 


{-row cross-over 





ee 4-6 
4-row cross-over 
_* 56-5" 


EXAMPLE A: Given auditorium area = 
87'-0" x 56’-5” or 4900 + sq. ft. how 


many 20” seats, 36” back-to-back? 
1. Rows: In Table |, 36” col., ot 

87'-0" depth, No. rows = 29 
less cross-overs (1 row at front, 

4atrear) = —5 

Rows available for seats = 24 


2. Aisles: Table ||, increase in aisle 
width per row = 0.75"; 0.75 x24= 


Total increase =  1|’-6" 

Min. aisle = ise 

Max. aisle = 4-6" 
3. Seating Scheme: Select tentative 
scheme; 2 aisles, 2 dead-end 


seat banks, | center bank. From 
typical code, dead-and rows may 
be 7 seats long, center rows |4 
seats. In Table IV 14—20°" seats = 23’- 7” 
7—20" seats = | 1’-11" 
7—20" seats = I1'-11" 
From (2) above, 2 aisles = 9 0" 
Total width = 56’~ 5” 
Seats per row = 28 
4. Total No. of Seats: (Table III) § 672 
or 28x24= ) cents 


EXAMPLE B: Given capacity of 672 seats, 
what are auditorium dimensions? 

This problem is the converse of “A”. 
EXAMPLE C: What is radius of any row? 
To radius of back of first-row seats add desired 
value from Table |. 

EXAMPLE D: How many and what sizes 
of seats can be used in rows shortened 
by curved or radial aisles? See Table IV. 


Cultural 


MUSIC FACILITIES 


RULE of THUMB for SEATING AREA: 


Allow 74 sq. ft per Seat, including Aisles and Cross-overs. 
This ts sufficiently accurate for preliminary planning. 





Table | - Depth Dimensions (Ft.-In.) for Various Spacings 
Overall Depth for Seat Spacing (Back-to-back) of: 
Pai" | 42" | 
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Table II - Aisle Width 
Increase (in inches) 


Per Row of Length 







Proper Factor x no. of rows = 
total increase in inches, 
Add to 3.0" minimum aisle width 
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ad IV - Numbers of Seats Ae — for - Row oe 
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Dotted lines 


Choice of Seats: Note that for longer rows two choices of seat 
sizes are available. Example: Row length = i4'- 9" ; six 19" seats 
and three 20” may be used; or, two 21” and six 22” . 


seperate choices. Dimensions not fitted by stock sizes are omitted. 


are also available 18" , 23" & 24" wide. 
18” size not recommended, Limit use of 
19" seats to ends of rows for comfort, 


Seat Sizes: Common sizes shown. Seats 


included above. For balconies with steps 


accommodate 2 end standards per row is 
in aisles allow 2" additional, 


End Allowances: Normal 3” allowance to 
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Surgical Suite 
Nursery 
Pediatric Nursing Units 
Diagnostic X-Ray Suite 
Pharmacy 
Teletherapy Units 
Electroencephalographic Suite 
Physical Therapy Department 
Occupational Therapy Department 
Laboratory 
Labor-Delivery Suite 
Radioisotope Facility 
Ovtpetient Activity 
Emergency Activity 
EDP Unit 
REHABILITATION CENTERS 
MENTAL HEALTH CENTERS 
NURSING HOMES 
CHILD HEALTH STATION 
MEDICAL SCHOOLS 
DENTAL SCHOOLS 
NURSING SCHOOLS 
YOUTH TREATMENT CENTERS 


MULTIPHASIC HEALTH SCREENING CENTERS 
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By AUGUST HOENACK, Chief, Architectural and Engineering Branch, Division of Hospital and 
Medical Facilities, Public Health Service, U.S. Department of Health, Education and Weltare 


INTRODUCTION AND FLOW CHARTS 


The hospital as a building type is composed of 
complex components, each of which could well 
tax the talents of architects, mechanical en- 
gineers, and the other professions and akilis 
involved in their design and construction. 
Material relating to a// these components 
would fill a book. Therefore, the following have 
been selected for discussion in this section: 


Bedrooms 

Nursing unite 

Surgical suite 

Nursery 

Pediatric unit 

Diagnostic x-ray suite 
Teletherapy unit 

Cobalt-60 
Electroencephalographic suite 
Physical therapy department 
Occupational therapy department 
General hospital laboratory 
Labor-delivery suite 
Radioisotope facility 


The material presented here has been 
selected, not necessarily as a guide from a 
functional standpoint or to indicate what the 
hospital may need, but rather os examples of 
critical space organization involving special- 
ized equipment and facilities which are peculiar 
to a hospital. The extent of services, kind of 
equipment, space requirements, etc., will vary 
with each hospital and must be related to the 
services the hospital is to perform. Conse- 
quently, the information presented here must, 
of course, be adapted in each case. 

Much has been written on the subject of the 
design and construction of hospitals, An ade- 
quate bibliography of this material is beyond 
the scope of this section, The architect who is 
not acquainted with hospital design should 
obtain additional information and bibliogra- 
phies from such sources as the Bacon Library 
of the American Hospital Association in Chi- 
cago and the U.S. Public Health Service in 
Washington, D.C. 

Figure 1 shows generalized flow charts for 
the hospital as a whole and for various depart- 
ments which ere not discussed in the following 


pages. 


Bedrooms* 


It was not the committee's purpose to include 
an analysis of the number of beds per nursing 
unit, or the proportions of single, double and 
four-bed rooms within given units. This study 
is limited to the individual room per se, to a 
review of numerous small but often vital details 
that make either a good room or an unsatis- 
factory one. These details are fine points that 
an administrator or architect should be familiar 
with before departing to something more 
original, if that should be his wish. 

In general, the many room plans reviewed 


*Report by the AIA Committee an Hospitals 
& Health 


have basic similarities but many variations in 
detail. Accompanying plans have been spe- 
cially drawn to illustrate the majority of fea- 
tures that will be discussed, It must not be 
construed that these represent ideal or mini- 
mum stendards. (See Figs. 2 to 6.) 


Size 

First point of interest is the considerable varia- 
tion in room sizes. Ranges of net clear floor 
eres from corridor door to window stool, not 
including built-in wardrobes, sre 

Single rooms: 117 to 172 sq ft (deluxe are 
larger) 

Double roome: 157 to 210 aq ft 

Four-bed rooms: 308 to 401 aq ft 

Major differences are found in depth of 
rooms from inside of exterior wall to room side 
of corridor partition, all the way from 14 ft- 
6 in. for single rooms or 15 ft-0 in. for double 
and four-bed rooms to 21 ft-8 in. for all types. 
These differences are caused principally by 
varied space requirements of one or two beds 
in combination with various plumbing facili- 
ties — they reflect the endless search for a com- 
mon denominator which will have flexibility 
to accommodate several combinations of room 
and toilet requirements within a uniform build- 
ing dimension and fenestration without waste 
of expensive space. 

in the two and four-bed roome e« clear dis- 
tance of 14 ft-0 in. for two beds and two bed- 
side tables is “snug,” but it should be noted 
that the majority of rooms studied measure 
nearer to 15 ft-0 in. clear, which is the USPHS 
standard, Lavatory, toilet door, or wardrobe 
door do not encroach into these clear dimen- 
sions in the better rooms. 

In the other dimension, comments of admin- 
istrators evoke no complaints sbout single 
rooms a6 narrow as 10 ft-0 in. to centers of 
partitions —rooms up to 12 ft-0 in. on centers 
draw comments from “excellent” to “more 
than ample.” Majority of double bedrooms are 
12 ft-0 in. on centers and sre well regarded — 
smaller ones are criticized for being too tight. 
Four-bed rooms range trom acceptable mini- 
mum of 20 ft-0 in. on centers to more than 
24 ft-0 in. 


Closets 


In almost every case individual hanging space 
is provided for each patient, often in the form 
of built-in metal wardrobes — sometimes these 
are in combination with dressers, with mirrors 
over. One caution was offered that mirrors 
should not be so placed as to reflect light into 
patient's eyes. 


Furniture 


There is uniformity in every plan reviewed in 
the way beds are set parallel to exterior wall, 
so that patients can look out window without 
facing directly into the bright sky. Motor- 
operated high-low beds are also uniformly 
popular —it should be noted that they may be 
a tull 7 ft-3 in, in overall length. 

There is no uniformity in position of bedside 
table. It may be piaced on near side of bed as 
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one enters room, or on far side, or sometimes 
on patient's right or left, whichever way the bed 
faces. No preponderant preference can be de- 
tected. The typical bedside table measures 
about 16 in. x 20 in. 

Plans reviewed did not concern themaelives 
with other furniture. In single rooms, espe- 
cially, the presence of a bureau, side chair, 
arm chair, ottoman, or television set is partly 
dependent on economic status of patient being 
served, These items take space and deserve 
attention in the planning stage—they may well 
affect overall room size. 


Plumbing Fixtures 


Next to room size the most important architec- 
tural problem is disposition of plumbing 
facilities, Although minimum budget hospitals 
are still being built without a toilet connecting 
to every bedroom, a private toilet is now 
regarded as 6 basic feature with each bedroom. 
it is perhaps axiomatic that in almost every 
case a bedpan cleansing device is incorporated. 
2 ft-10 in. to 3 ft-2 in. by 3 ft-10 in. to 4 ft- 
10 in. are the dimensions noted for individual 
toilet rooms, usually with grab-bara on one or 
both side walis. Locating water closet slightly 
off-center in the room allows a little more space 
on wider side for manipuleting cleanser — the 
latter needs only cold water and is usually on 
the right as you face back wall. Some plans 
indicate bedpan rack or cabinet within toilet 
room — otherwise bedpan is stored in bedside 
table. 

Several plans were reviewed which showed 
shared toilets between two single or double 
rooms. While this arrangement may save some 
space and expense, it presents its own prob- 
lems such es added disturbance to patients, 
special door hardware, and lack of flexibility 
in room assignment to patients of opposite 
sex. It is interesting that the sdministratore 
with this type of accommodation offered no 
comment on these points. The committee 
infers that the shared toilet is valid only in large 
hospitals, in which separation of sexes is a 
lesser problem. 

Location of lavatory reveals about an even 
choice between placing it in bedroom proper, 
where it invites more frequent use by attending 
nurses and physicians, or in toilet rooms, 
where it is less institutional-looking to patient 
and visitors. It is known that some thoughtful 
hospitals purposely set Isvatories at 3 ft-0 in. 
above floor —in other plans studied, the lower, 
conventional residential height is observed. 

Not many toilet rooms have tubs, which 
make them complete bathrooms off bedrooms. 
This choice is undoubtedly a matter of econom- 
ics of the particular hospital. The fact that 
almost no shower stalis appear leads the com- 
mittee to conjecture that most hospitals ere 
content to have shower heads in tubs, relying 
on suction-cup rubber mats and strong grab 
bers to avoid injury to patients from slipping. 





Doors and Windows 


Standard bedroom door width is 3 ft-10 in, or 
4 ft-0 in. This can be reduced by 2 in. with off- 
set hinges. A slight majority of doors to single 
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Fig. 2 Four-bed room 
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Fig. 3. Double bedroom, small, shared 


toilet Fig. 4. Single room, small 
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Fig. 5. Double room, medium size 
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Fig. 6. Single room, medium size 


and double rooms are hinged on side toward 
beds, so that door ajar serves as screen to 
patient. Toilet room door widths are 2 ft-0 in. 
to 2 ft-4 in. swinging out into bedroom, except 
where surface-bolted or pivoted hinges are 
used, so that doors can be removed in the event 
® patient in toilet room faints and falls against 
door. 

The wide variety of window treatment sug- 
gests that climate, orientation, esthetics, 
economics and other considerations do more 
to govern this architectural feature than any 
predetermined optimum standard. It is interest- 
ing that administrators’ comments in this gen- 
eral area say little about psychological or 
therapeutic values of wide vs narrow or high 
vs low windows, but do offer practical com- 
plaints about windows that are drafty or diffi- 
cult to clean and wood stools that spot too 
easily. Preferences are expressed for marble 
and laminated plastic stools. A definite division 
of opinion is found between those who prefer 
nothing but drapes and those who favor only 
Venetian blinds at windows. The committee 
notes that low window stools offer patient 
an opportunity to see out when his motorized 
bed is in its low position. 


Room Finishes 

There is no strong preference for one type of 
flooring material over another. Inquiries 
made sbout oversize sloping bases to keep 
furniture sway from walls reveal thot those 
few who have them seem satisfied, whereas 
only one administrator without them expressed 
a wish thet he might have had them, Wall be- 
hind bed is the only location within a bedroom 
where a sloping base appears to have merit. 
Plaster walls are most common. Acoustical 
ceilings are not considered essential, even in 
multi-bed rooms —use of c suspended acousti- 
cal system is more valuable for access to 
mechanical work than for its acoustical prop- 
erties. 


Builtin Equipment 


Built-in wardrobe-dresser-recessed-mirror com- 
binations have been discussed above. Some 
emphasis is also found for separate 9 in. wide 
flower sheives bracketed on wall beside or 
opposite bed, about 4 ft-6 in. above floor. There 
are @ variety of cubicle curtain arrangements 
in multi-bed rooms, from the simplest cross- 
room tracks to complete enclosures around 
each bed. 


Health 
HOSPITALS 


Lighting 
A study of the rooms shows that no single, 
a few double, and most four-bed rooms have 
ceiling fixtures for general illumination, In 
almost all rooms there is a wall fixture over 
head of bed, mounted from 5 ft-2 in. to 6 ft- 
6 in, above floor. There are numerous fixtures 
on the market today for this purpose, provid- 
ing varying combinations of direct and in- 
direct light. The one prevailing comment of a 
number of administrators is that no wall light 
gives adequate illumination for examining 
the patient. Another caution is to control light 
in multi-bed rooms so that it will not shine in 
another patient's eyes—this frequently hap- 
pens across the room in four-bed rooms. 
Almost all rooms have night-lights, either set 
in wall at a low elevation or incorporated in 
over-bed light. The one prevailing comment 
here recommends switching the night-light out 
in corridor or near room door, rather than 
at bedside. (See Fig. 7.) 

A special wrinkle for single rooms, where 
private duty nurses may be in attendance, is 
es ceiling down-light over a chair near door 
into the room, at which location the nurse 
can guard patient from unwanted visitors and 
at same time read comfortably day or night 
without bothering patient. 


Other Electrical Work 


The audio-visual nurse's call is almost uni- 
versally used and gets a popular rating among 
administrators who commented—except for 
use in pediatrics. In some cases the speaker 
is located in ceiling over bed. In one instance 
a request is made for the pilot light also in ceil- 
ing, as being more easily seen by patient. On 
walls with two beds the use of one call for two 
beds or provision of separate calis is about 
an even choice. 

In a small percentage of hospitals several 
radio channels are piped in at head of bed. 
In fewer instances the same is true of TV; most 
TV sets are portable and provided through a 
rental agency. 





Oxygen and Suction 


Oxygen is piped in from a central source in 
most rooms studied. Outlets are 4 ft-0 in. to 
5 ft-6 in. above floors—5 ft-0 in. minimum 
is the NPFA Bulletin 565 standard if outlet 
is not recessed. There is an even division of 
opinion concerning location of oxygen outlets, 





Fig. 7. Wall elevation of single room (left) and double room (right) 


Legend 


6. Night light—switch outside room door 


1, Overbed light 
2. Nurses’ call 
2A. Micro speaker in ceiling 


3. Oxygen outlet 
4. Suction outlet 
5. Suction bottle bracket 


7. Double duplex outlet 
8. Telephone, radio, TV jacks 
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Fig. 8 


Figures 8-12 from Administrative Services and Facil 
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16 ROOM 


CONFERENCE ROOM 


2l sq.ft. per person 





STORAGE 
BOOM 


CONFERENCE 800M 
19 sq.ft. per person 


COAT ROOM 
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y - foe ar ey Ss St SE 7 
0 4 
a) et ADMINISTRATIVE CORRIDOR = 
FEET 
(b) 
fe L ’ ' eh —_—— 
<< ao oa Q 
(c) 
LEGEND 
lL. Conference table 4. Projection port 15. Uriiiey truck 
2. Segmental folding table 9, Operator's view port 16. Folding table truck 
3. Conference chair 10, Projector stand at port 17, Portable chalkboard 
4. Chalkboard lL. Adjustable atool 18, Coffee bar unit 
5, Retractable projection screen L2. Recording secretary's Cable 19, Storage closet 
6. Drop ceiling lL). Secretarial swivel chair 20, Hat shelf with 
7. Folding partition 14. Portable speaker's podlum clothes rod below 


Fig. 12 Conference and board-meeting unit: (a) for a 500-bed hospital (Unit for a 300-bed hospital would be generally 
similar.); (b) for a 100-bed hospital; (c) alternate seating for a 100-bed hospital. 
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Fig. 14 Double-corridor patient care floor made up of one 30-bed and one 32-bed unit utilizing 
centrally located mechanical conveyors for the handling of supplies and food-troy service. 


From “Planning the Patient Care Unit in the General Hospital.” U.S. 
Public Health Service (June 1962). 
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either on near side of bed, as one enters room, 
or on far side. Suction is provided in all rooms 
in approximately one-third of the hospitals, 
in some rooms in one-third, and in no rooms 
in one-third. Outlets are either grouped in same 
plate with oxygen or they are separate, beside 
or below oxygen. Piped compressed air in bed- 
rooms is noted only occasionally. 


Air Conditioning 


The incidence of airconditioning is still some- 
thing that depends on climate and economics. 
Individual room units present no problems 
of cross-contamination of air from one room 
to another. Central systems do create problems 
if recirculation is desired. A check scross the 
country indicates that opinion is divided on 
extent to which central recirculation should 
be permitted. 


Organization of Wall Outlets 


An overall glance at the numerous room lay- 
outs studied by the committee emphasizes the 
clutter of wall outlets and paraphernalia of 
many kinds at head of each bed. In general 
they detract from appearance of room, A check- 
list for a well-equipped bed in a single room 
will include some 24 different facilities! In 
order to minimize the scatter effect at normal 
eye level, the committee suggests that half of 
these facilities could be consolidated in a low- 
wall outlet through @ single flexible cable to 
bedside table, where many items would be 
within reach of patient. Only two items might 
then occur on wall at eye-level— oxygen outlet 
(code requirement) and over-bed light (if used). 
Following check-list gives an indication of the 
thinking of some of the committee on this 


point: 


Portable Bedside Panel (Patient's Control) 
* Nurses’ call switch, pilot light, monitor 
light 


* General room illumination switch, dimmer 
control 

* Reading light switch 

* Room thermostat remote control 

* Electric blanket control 

* Electric clock 

* Duplex convenience receptacie 

* Radio station selector (central 
system) 

+ Jack for pillow speaker (ceiling speaker 
in private rooms) 

* Provision for TV remote control to be 
clipped onto panel 

* Provision for 
(bracket type) 


radio 


instrument 


telephone 


NURSING UNITS 


integral with bed 

* Bed control (within patient's reach, but 
with nurse-controlied cut-off feature) 

Ceiling 

* Nurses’ call micro-speaker 

* Radio speaker (private rooms only) 

High on Wall (60 in. or higher) 

* Over-bed light fixture (direct and indirect) 

* Oxygen outlet 

Low on Wall (approximately 24 in.) 

* Receptacle for portabie bedside panel 

* Night light (switched from corridor) 

* Telephone jack 

* Double duplex receptacle (bed, oxygen 
tent, portable x-ray, heating pad, etc) 

* Remote recording instrument receptactes 
(temp, pulse, respiratory) 

* Suction outlet 

* Bracket for suction bottle 


Double Corridor Nursing Floor 


Figure 14 shows a typical double-corridor nurs- 
ing unit which is often utilized in hospital 
planning. It has the following advantages: 

1. It permits a closer relationship between 
the patient bedrooms and the nursing station 
and other service areas. 

2. It permits greater flexibility in segrega- 
tion of patients for various medical reasons. 

3. Much of the staff activity and particularly 
conversation can be carried on within the ser- 
vice unit complex, thus cutting down noise 
in the patient corridor. 

Figure 15 indicates more clearly the nursing 
station and utility room arrangement. The clean 
utility is designed to accommodate carts for 
storing linens, utensils, and other supplies, 
which would be brought from a central supply 
and sterilizing unit. Elevators are located out- 
side the nursing unit to cut down on the 
amount of noise. This would also permit a 
future nursing unit to be located on the other 
side of the elevators. 

The success of this plan depends, to » great 
extent, on well-designed air conditioning and 
lighting, particularly for the center unit. While 
this nursing floor consists of two 25-bed nurs: 
ing units, many authorities believe that greater 
efficiencies are obtained in having « larger 
ratio of beds per nursing station, This particu- 
lar nursing floor might easily be extended one 
or two bays, increasing the capacity to 62 or 
70 beds. 

This pian also demonstrates how an inten- 
sive nursing service can be integrated into the 
same module or bay which accommodates the 
typical patient room. One 6-bed intensive ward 
is shown, and the adjacent typical double 
rooms can accommodate intensive-care pa- 
tients when the need arises. 


By AARON N. KIFF and MARY WORTHEN 
Kitf, Colean, Sounder & Voss (Office of York 
and Sawyer) 


SURGICAL SUITE 


The surgical suite of the genera! hospital is « 
very complex workshop. It is one of the most 
important departments of any hospital, and its 
planning is complicated by the diversities of 
opinion and experience of the many persons 
involved in policy decisions essential to devel- 
opment of s good program of requirements. 

We say o “program of requirements” rather 
than “plan.” Before any intelligent planning 
can be done by the architect, there must be « 
meeting of minds on the size of department; 
ie., the number and type of operating rooms 
and the work methods to be followed in the 
supportive areas. Administrators, surgeons, 
anesthetists, surgical nurses, all must partici- 
pate in the preplanning analysis of needs and 
functional methods. The architect must have 
a wide understanding of various management 
procedures to be sure that all are discussed 
in reaching eny conclusions with the particular 
group involved. 

The number and type of operating rooms is 
the first major decision. in the general hospital, 
the tendency is to have all major operating 
rooms as nearly identical as possible to facili- 
tate scheduling of various surgical procedures. 
Free floor space should be 18 ft by 20 ft, or 
approximately 350 aq ft. Many surgeons and 
surgical supervisors recommend 20 ft by 20 
ft free floor space. 

The planning and equipping of each operat- 


ing room are based on a series of questions, 
such as; (#) size, (b) usage, (c) environmental 
control", (d) lighting—surgical and general 
illumination®, (e) intercommunications and 
signal systems’, (f) electronic equipment and 
monitoring system*, (g) service lines, such as 
suction, oxygen, nitrous oxide, compressed air, 
(h) provision for x-ray, not only xray tube 
stand but control, transformer, and necessary 
lead protection, (i) provision for TV camera, 
movie cameras, other recording equipment, 
(j) safety precaution in hazardous ar , (hk) 
cabinet work, supply cabinets and storage for 
operating table appliances, (i) need for clocks, 
film illuminators. 

The rapid development of cardiac and neuro 
surgery is creating a demand for one or more 
extra-large operating rooms. This type of sur- 
gery calls for s larger team of surgeons, nurses 
and technicians, plus « great deal of extra 
equipment, such as heart-lung machines, hypo- 
thermia equipment, etc.; also electronic 
devices for measuring bodily functions, i.e., 
electrocardiograph, electroencephalograph, 
blood pressure, respiration, body temperature, 
etc. Today many architects are providing an 
“instrumentation” room adjacent to or between 
two extra-large operating rooms to accommo- 
date such equipment, which is frequently not 
explosion-proof. The floor of any such room is 
usually elevated spproximately 3 ft sebove 
the operating room floor. Plate glass panels 
permit vision into operating rooms, and 
through-wall conduits accommodate wires 
and other leads of various appliances in the 
instrumentation room to the surgical field. 
Such an area can also house the TV control 
and monitor (if used), x-ray controls, etc. 

in the hospital as a whole, the actual patient 
ares is only » very small per cent of the total. 
The same is true within the surgical suite. The 
operating rooms themselves will account for 
only about one-fourth of the total area required 
for the suite with its supportive functions 
such as — 

Offices and administration areas, scrub 
areas, work and supply rooms, taboratory, 
dark room, post-anesthesis recovery, holding 
or induction areas, lounge, locker and toilet 
rooms for various personnel groups, conter- 
ence or teaching rooms, and circulation within 
the department, 

The analysis of various suites illustrating 
this article show « spread from 1115 aq ft to 
1585 sq ft total gross area per operating or 
cystoscopic room (if included)—and every 
suite could use more gross floor ares for stor- 
age, according to comments. Thus, a suite of 
eight operating rooms averaging 350 sq ft 
each = 2800 sq ft X 4 = 11,200 sq ft esti- 
mated total area required—or 1400 sq ft per 
operating room. 

Within the surgical suite we have three basic 
zones predicated on three types of activity and 
circulation involved, and the degree of sterility 
to be maintsined. The preplanning anslysis 
of these areas is just as important as the de- 
termination of the number and type of operat- 
ing rooms. 

Outer zone: Administrative elements and 
basic control where personnel enter the depart- 
ment, patients are received and held or sent 
to proper holding areas of inner zone; conter- 
ence, classroom areas, locker spaces, any 
outpatient reception, etc. 

Intermediate zone: Predominantly work and 
storage areas; outside personne! will deliver to 
this srea but should not penetrate the inner 
zone. The recovery suite, if completely inte- 


















*These subjects have so many ramifications 
they are only mentioned here 
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grated with the surgical suite, is an interme- 
diate or outer zone activity. 

/nner zone: The actual operating rooms, the 
scrub areas, the patient holding or induction 
areas. All alien traffic should be eliminated. 
Here we want to maintain the highest level 
of cleanliness and aseptic conditions. 

Outer zone administrative areas have in- 
creased in importance. Offices are needed tor 
the surgical supervisor, the clerks who manage 
scheduling and paper work, the clinical in- 
structor (particularly if there is a school of 
nursing), possibly the chief of staff. There must 
be provision for surgeons to dictate medical 
records. 

And don't forget the patient. After all, he is 
the primary concern. Who is responsible for 
his transportation to the surgical suite, and on 
whose bed or stretcher? How is he checked 
in and where does he wait if the room for which 
he is scheduled is not ready? Who has not seen 
surgical corridors lined with occupied stretch- 
ers for want of adequate holding, preparation 
or induction areas? Another factor is added 
if any ambulant outpatient work is to be done. 
There must be provision for receiving, con- 
trolled waiting, dressing rooms and toilets. 

A variety of persons must be provided with 
lounge, locker and toilet space—surgeons 
(male and femaie), nurses, technicians, sides, 
orderlies. Coffee and cola seem to lubricate 
the entire department; some systematic pro- 
vision for their supply is warranted. 

A conference or classroom for departmental 
meetings and in-service training programs is 
easily justified. 

The access to all these areas should be re- 
moved from strictly surgical areas, as people 
are entering and leaving in street clothes and 
should not penetrate into other zones until after 
changing shoes and clothing. 

The planning and equipping of the inter- 
mediate zone sre based on the method of pro- 
cessing and storing of the thousands of items 
involved. It is fairly common practice for the 
central sterile supply department, elsewhere 
in the hospital, to be responsible for the prep- 





OPERATING 
ROOMS 


aration and autoclaving of all surgical linen 
packs, gloves, syringes, needles, and external 
fluids. The storage of these items to be used in 
surgery becomes the responsibility of the 
surgical department and adequate space must 
be provided for a predetermined level of 
inventory. (See Fig, 1.) 

The method of processing surgical instru- 
ments has been the subject of various research 
projects, notably at the University of Pittsburgh 
(see The Modern Hospital, November 1955). 
The new ultrasonic cleaning equipment is 
eliminating a time-consuming, laborious 
process. The cost of the equipment discour- 
ages duplication and encourages the consolida- 
tion of work areas where lay personne! can be 
trained under close supervision to carry out 
approved processing techniques. 

The method of packing and sterilizing instru- 
ments and utensils will determine the size, 
type, and location of autociaves needed. Con- 
sideration must be given to inclusion of an 
ethylene oxide sterilizer for cystoscopes, 
bronchoscopes and delicate surgical instru- 
ments which cannot be sterilized by steam or 
high temperatures. How and where instru- 
ments will be stored is another decision to be 
made. 

Suitable storage space must be provided 
for: (a) clean surgical supplies such as extra 
linen, tape, bandage materials, etc.; (b) paren- 
teral solutions, external fluids or sterile water; 
(c) essential drugs and narcotics; (d) blood 
supplies, bone bank, tissue bank, eye bank, 
etc.; (e) radium and isotopes used in surgery. 

it seems impossible to provide adequate 
centralized garage-type spaces for bulky equip- 
ment not in constant use. Dr, Carl Walter has 
estimated that an average of 80 sq ft per 
operating room is needed. 

The intermediate zone also houses the facili- 
ties for handling waste, soiled linen, etc., and 
janitorial equipment for routine housekeeping. 

The anesthesia service cannot be = short- 
changed. It may spread over all zones of the 
surgical suite. Office space is required, work 
and storage space for equipment. And most im- 
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Health, Education and Welfare (1958). 


portant is the decision on where induction of 
the patient is to take place: centrally to all 
rooms, locally in induction areas (sometimes 
reterred to as preparation or holding rooms) 
or in the operating room proper. There are 
acknowledged hazards in moving anesthetized 
patients and equipment. induction areas should 
permit quicker turnover in operating room us- 
age, but they also require more anesthetists 
and nurses to administer.* 

The post-anesthesia recovery room has be- 
come an integral part of the surgical suite 
in most cases. The size will vary from one-and- 
a-half to two beds per operating room, There 
is a close relationship between the anesthesia 
department and the recovery room. 

Any frozen section laboratory should be 
located near the entrance of the surgical suite 
so that laboratory personne! need not pene- 
trate the inner zone. 

Any dark room facilities should be located 
to serve those rooms generating greatest load 
of film, normally the cystoscopic, urological 
and orthopedic services. It should be acces- 
sible from a corridor to prevent alien traffic 
through any operating room. 

Inner zone planning includes the operating 
rooms and their essential supportive elements. 
Decisions must be made on the type of scrub- 
up sinks or troughs and their location provid- 
ing minimum travel to the operating room 
to eliminate chance of contamination after 
scrub procedure. 

The need for local “substerilizing’ rooms 
is being questioned by many authorities. The 
trend toward centralization of work areas and 
Sterilizing equipment, and the changing tech- 
niques of instrument packaging are reducing 
the importance of the substerilizing area. Cir- 
culation travel distance and work patterns are 
factors determining the need for decentralized 
work sreas. When such areas are provided 
there should be staff access for servicing and 
stocking them without going through an op- 
erating room. 

The program of need dictates the gross area 
required for the surgical suite. Recent develop- 
ments indicate that more efficient departments 
with minimum travel distances can be planned 
in bulky squarish areas. This tendency has 
affected the location of the surgical suite in 
relationship to the hospital as a whole. The 
suite has come downstairs to a lower floor 
where it is more possible to spread out and 
achieve the desired shape, divorced from the 
usually narrow structural pattern of a nursing 
unit. Planning within the squarish areas has 
been made possible with the parallel develop- 
ment of air conditioning and artificial lighting. 
Dependence upon windows for ventilation and 
light is a thing of the past. The optimum condi- 
tions of temperature, humidity, and light level 
can be controlled by mechanical means fer 
better than by nature. (See Fig. 2.) 

The surgical suite location must mesh with 
the total circulation pattern so that patients 
can be moved to and from surgery with o mini- 
mum of travel through other hospital services. 
Its location is also affected by its close relation- 
ship to three other major hospitel services — 
the x-ray department, the clinical laboratories, 
and the central sterile supply. 

One other important factor in the location of 
the surgical suite is future expansion. Antici- 
pate ways and means to permit growth in an 
orderly fashion without upsetting the basic 
relationship of internal organization —or with- 
out extending lines of travel to unacceptable 
or uneconomical lengths. 


*Experiance with various suites indicates 
that what was planned for induction frequently 
is converted to other causes 





(a) Sherlock, Smith and Adams, Architects. 
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(b) Kiff, Colean, Voss and Souder, Architects, 


Fig. 2 Typical plans of operating suites 


NURSERY* 


As one of the areas in the hospital where 
patients are most vulnerable to infection, the 
nursery should be planned to provide the best 
means for the care, safety, and welfare of the 
infants. Although the plans and diagrams, 
shown here, have been developed for hospitals 
of specified sizes, the principles set forth apply 
to all hospitals, large or small, new or old. 

Basic recommendations for planning nur- 
series that have been developed, based on 
clinical experience and study, include: limit- 
ing the number of infants in each nursery; wide 
spacing of bassinets within each nursery; 
separation of bassinets by cubicle partitions; 
promoting the use of aseptic techniques and 
individual care by providing, among other 
things, ample space and handwashing facili- 
ties; limiting the number of bassinets served 
by one nurses’ station; separating facilities 
for premature infants and for observing infants 
suspected of having infectious conditions; 


* The study from which this article was con- 
densed was prepared for the Division of Hos- 
pital and Medical Facilities, Public Health 
Service, and the Children's Bureau, Social 
Security Administration, by O. Bernard Ives 
architect. Copies of the study may be obtained 
from Superintendent of Documents, U.S. Gov- 
ernment Printing Office, Washington 
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NURSERY FOR 440 LIVE BIRTHS PER YEAR 
IN HOSPITAL OF APPROXIMATELY 50 BEDS. 
The number of bassinets and maternity beds re- 
quired is based on number of live births expected 
in hospital per year, rather than a rule-of-thumb 
relationship to the over-all bed complement. Six 
to 8 per cent (up to 12 per cent in poor economic 
areas) of the total live births will be premature 
(low birth weight of 5 pounds 8 ounces) 


Pions for nursery in 50-bed hospital. 
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COHORT SYSTEM NURSERY FOR 880 LIVE 
BIRTHS PER YEAR IN HOSPITAL OF AP- 
PROXIMATELY 100 BEDS. In hospitals using 
the cohort system, babies born within 48 hours of 
each other are kept in the same nursery, arriving 
and leaving together, in theory reducing cross-in- 
fection through the elimination of over-lapping of 
babies with infections. Cohort nurseries are thor- 
oughly cleaned and disinfected between discharge 
of one cohort and admission of the next 





Fig. 2. Plans for nurseries in 100- or 200-bed hospitals. 
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NURSERY FOR 880 LIVE BIRTHS PER YEAR 
IN HOSPITAL OF APPROXIMATELY 100 
BEDS. The estimated number of premature births 
divided by 18 (number of 20-day average stay pe- 
riods in a year) will equal the average number of 
premature bassinets or incubators required. This 
figure must be adjusted for 100 per cent occu- 
pancy (often assumed at 70 per cent). A prema- 
ture center nearby would eliminate need for such 
facilities in the hospital 
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NURSERY FOR 1,500 LIVE BIRTHS PER 
YEAR IN HOSPITAL OF APPROXIMATELY 
200 BEDS. Size of full-term portion of this nurs- 
ery, as well as the others shown, is based on es- 
timated number of live births per year less the 
premature births. This figure is then divided by 
73 (the number of five-day average stay periods 
in a year) and adjusted from this 70 per cent oc- 
cupancy total to a 100 per cent occupancy figure. 
Observation bassinets are provided at rate of 10 
per cent of full-term bassinets, in nurseries with 
capacity of 20 or more. In smaller nurseries a min- 
imum of two observation bassinets are provided 
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DETAIL PLAN, TWO EIGHT-BASSINET 
FULL-TERM NURSERIES AND NURSES’ 
STATION. Typical arrangement of a pair of full- 
term nurseries with nurses’ station between al- 
lowing two nurses to tend 16 bassinets (or a max- 
imum of 20) from one position. Recommended 
items of furnishings and equipment are shown lo- 
cated in what is considered their proper relation- 
ship to each other and to the complete nursery- 
nurses’ station layout 
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working together from a single centrally-located 
nurses’ station. Workspace required will be ap- 
proximately the same in both types 
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LEFT: DETAIL PLAN, FIVE-INCUBATOR 
NURSERY WITH NURSES’ STATION. MID- 
DLE AND RIGHT: MAXIMUM (THREE-BAS- 
SINET) AND MINIMUM (TWO-BASSINET) 
OBSERVATION NURSERIES. The minimum 
and maximum size observation nurseries have 
anterooms between nurseries and corridors, pro- 
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work and treatment areas of full-term nurseries | hal | | 
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LEGEND 8. 
1, Bassinet with cabinet, pull-out shelf 9, 
below, on 38-inch ball-bearing casters, 
with wheel lock 


2. Rocking chair with armrests, wash- 10, 
able finish 10A 
3. Utility table, 16 by 20 inches, with 11 
top drawer to hold infant scales 12 
4. Lavatory, 18 by 22 inches, with 13 
gooseneck spout, knee or foot con- 14 
trols, shelf over 
5. Waste receptacle, foot-controlled 
cover, removable waxed liner 15. 
6. Soiled diaper receptacle, foot- 
controlled cover, removable waxed 
liner 16, 
7. Soiled linen hamper on 3-inch ball- 17. 
bearing casters, removable waxed 18. 


liner, foot-controlled cover 


Fig. 3 Detail plans for three types of nurseries. 


Paper towel dispenser, enclosed type 19, Refrigerator, with built-in thermometer 
Treatment table, 24 by 36 by 36 20. Double oxygen outlet, one for each 
inches high, on 3-inch ball-bearing four full-term—or each two pre- 
easters, with wheel lock mature—bassinets 
Nurse’s desk, 30 inches high 21. Shelves (three), starting 42 inches 
. Chart rack above floor, for clean gowns, supplies 
. Telephone outlet 22. Cubicle partition, starting 30 
. Office chair, swivel, without arms inches above floor, with 2-foot-high 
. Hookstrip clear glass or lucite panel, wall- 
. Sink with gooseneck spout, knee and ceiling-hung metal frame 
or foot controls, in counter 36 23. Clear wire-glass view panel in steel 
inches high, open below frame, 1,296 square inches maximum, 
Double compartment sink with goose- bottom 42 inches above floor 
neck spout, knee or foot controls, 24, Clear plate-glass or lucite view 
in counter 36 inches high panel, bottom 42 inches above floor 
Bottle warmer on portable carriage 25. Hand-wind clock, desk type 
Wall cabinet 26. Electric clock 
Incubator, on 38-inch ball-bearing 27. Door with upper panel of wire glass 
casters, with wheel lock 28. Door with upper panel of clear glass 
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and providing optimum conditions of tempera- 
ture, relative humidity and ventilation. Figures 
1 to 13 show a variety of nursery plans. 

Full-term nurseries should be located in the 
maternity nursing unit as close to the mothers 
8s possible and away from the line of traffic 
of other than maternity services. An area of 
30 feet per infant is recommended, exclusive 
of the nurses’ station. 

The extent of the spread of infection in a nur- 
sery can be reduced as the number of infants 
in each nursery room is reduced. The optimum 
number of full-term infants that can be cared 
for by a member of the nursing steff is in the 
range of 8 to 10. 

Bassinets should be at least 2 feet apart and, 
if partitions are used, cubicles should be large 
enough to permit bedside care. Partitions 
should be glazed or transparent so that the 
infants can be easily observed by the nurse. 
To facilitate cleaning, partitions should not 
extend to the floor. Cubicle partitions might 
extend only from the bottom of the bassinet 
to 24 inches above. The supporting frames of 
the partitions may be attached to the ceiling 
and wall. Where a wall is not available, as in 
an island arrangement, some supports must 
extend to the floor. 

In nurseries without cubicle partitions bassi- 
nets are often crowded together side by side. 
Although cubicle partitions may be objection- 
able from the standpoint of cleaning (and are 
often unsightly), they help to ensure that bassi- 
nets are properly spaced. 

Fixed-view windows between the nursery 
and the corridor permit visitors to view the 
infants from the corridor. There windows must 
be wire glass set in steel frames and must con- 
form to National Fire Code requirements. Fixed 
view windows in partitions between nurseries 
and the nurses’ station or between two nurser- 
ies facilitate observation of all infants in the 
area. These windows may be of clesr plate 
glass or lucite and should be as large as prac- 
ticable. 

A door direct from each nursery to the corri- 
dor is recommended to permit faster evacua- 
tion in case of fire and easier movement of 
bassinets from the nursery to the mothers at 
feeding time and to avoid traffic through the 
nurses’ station. This door, hung in a steel 
frame, should have a wire glass panel and must 
conform to National Fire Code requirements. 

Furnishings and equipment for each full- 
term nursery should include, in addition to the 
items shown in the plans, @ suction bulb or a 
mechanical device with a soft rubber tip and 
individual catheters for individual infants for 
each full-term (and premature) nursery. Con- 
trols of the suction device should include o 
regulator to limit the suction to avoid injury 
to the infant, Suction should be provided trom 
@ central system. 

A tour-bassinet nursery tends itself well to 
the ‘cohort’ system, in which babies 
born during the same interval (no more than 
48 hours) are kept in the same nursery. Babies 
arrive and leave together. After the departure 
of each cohort, the nursery is thoroughly 
cleaned and disinfected before admission 
of the next cohort, thereby —in theory — break- 
ing the chain of possibile cross-infection by 
eliminating the overlapping of babies with 
infections. 

The use of four-bassinet nurseries does not 
imply increased staff. Two four-bassinet nur- 
series may be under the care of one nursing 


person if she wears a scrub gown and scrubs 
properly between visits to each nursery. Two 
such nurseries may be considered the equiva- 
lent of one eight-bassinet nursery in assigning 
nurses’ station and work space. Furnishings 
and equipment will be the same as those for 
full-term nurseries. 

Since premature infants require more spe- 
cialized care than full-term infants, a reason- 
able ratio of staff to premature infants is set 
at one to five. Thus, a premature nursery room 
should accommodate no more than five infants 
and should have a minimum area of 30 square 
feet per infant. A separate nursery is usually 
not indicated if less than five infants are to be 
cared for at one time. In such cases, space for 
them can often be provided in the full-term nur- 
sery, One nurses’ station may serve two pre- 
mature nurseries, or a premature nursery and a 
full-term nursery if the nurseries are paired. 

In @ premature nursery where suitable envi- 
ronmental temperature and humidity are main- 
tained, only 50 to 75 per cent of the premature 
infants may require incubators. Furnishings for 
Premature nurseries will be similar to those 
in full-term nurseries, aside from the incubs- 
tors. 

An observation nursery should be provided 
for infants suspected of infection. When posi- 
tive diagnosis is made, the infant is transferred 
elsewhere in the hospital and placed on isola- 
tion precautions. However, if diagnosis is not 
positive the infant may be returned to the regu- 
lar nursery provided he has not been exposed 
to an infected infant in the observation nursery. 

The observation nursery should be a 
completely separate unit, but it should be 
located adjacent to a full-term nursery with a 
glazed partition between to permit observation 
by the nursery staff. A minimum of 40 square 
feet per bassinet is recommended to provide 
adequate space for bedside care and treatment 
of the infant. 

Observation bassinets should be provided 
at the rate of 10 per cent of the full-term bassi- 
nets. A minimum of two—and a maximum of 
three —bassinets are recommended for each 
observation nursery. These nurseries may be 
repeated as many times as necessary to pro- 
vide the required complement of observation 
bassinets. Furnishings and equipment will be 
similar to those in full-term nurseries. 

An anteroom should be provided between 
the nursery and the corridor. This area should 
contain the same facilities as the work and 
treatment areas for full-term nurseries. 

The nurses’ station serves as s control point 
and also provides workspace for the nurse 
and on ares for treating infants. The nurse's 
desk should be placed so that the entrances 
from the corridor and trom the station to the 
nurseries can be supervised. The nurseries 
should be visible through observation windows 
in the partitions. 

A station between two nurseries will require 
# double desk for two nurses. No more than 
two full-term nurseries, each housing 8 to 10 
bassinets, should be served by one nurses’ 
Station. In the cohort system, four nurseries, 
of four bassinets each, may be so served. 

The nurse's workspace should occupy a 
Separate area at one end of the nurses’ station, 
This arrangement affords the nurse full view of 
the infants while attending to most activities. 
The treatment area should be located near the 
entrance to the nurses’ station so the physician 
need not walk through the workspace. Routine 








examinations and treatments should be carried 
out at the bassinets in the nursery. A physi- 
cians’ scrub area should be located at the 
entrance of the nurses’ station. The description 
of the full-term nurses’ station also applies to 
premature nurseries, except that the treatment 
table is omitted. Other necessary areas, not 
shown in the plans, include formula rooms, 
nurses’ locker rooms, demonstration rooms 
and storage. 

Air conditioning will be required for nur- 
series to ensure the constant temperature 
and humidity conditions so beneficial to care 
of the newborn. In addition, the air-condition- 
ing system, through the ventilating features, 
will remove odor and will materially reduce the 
bacterial contamination of the environment. 


PEDIATRIC NURSING UNITS* 


The floor plans of pediatric nursing units shown 
in Figs. | and 2 illustrate suggested arrangements 
of the patient rooms and the supporting facilities 
described in the text. These plans are designed 
also to conform with other nursing units of the 
hospital. 

The total bed count in each plan exceeds the 
recommended maximum of 20 beds per nursing 
unit because provision has been made for parents 
to sleep in. The number of sleep-in beds will vary 
with hospital policy and with the number of par- 
ents who are able or who wish to sleep in. All 
bedrooms are sized and equipped to accommo- 
date full-size hospital beds as well as smaller 
youth beds and cribs. 

Another feature is the extensive use of glass 
in partitions between rooms and in corridor parti- 
tions. This provides the visual control most neces- 
sary in pediatric nursing. 

Rooms for sick infants and isolation rooms are 
located for direct observation from the nurses’ 
station. The nurses’ station is centered in each 
unit, thus reducing travel distances and allowing 
general observation of activity and traffic. 

Workrooms are centrally located in the single 
pediatric nursing unit (Fig. 1) and conveniently 
accessible to both nursing units os shown in Fig. 
a 

An important therapeutic area is the dayroom- 
playroom which may be used for dining and 
schoolwork as well. At least 50 percent of the 
children may use this room. It is located for ready 
observation and control from the nurses’ station 
and at the same time designed to avoid disturbing 
patients in their rooms. Furnishings and equipment 
are selected for multiuse in these various activi- 
ties, 

The dietary facility for the unit is located ad- 
joining the dayroom-playroom to provide conve- 
nient and sanitary service of snacks and meals. 

The library-classroom is located at the quiet 
end of the nursing unit, convenient to the adoles- 
cent patients, 

Waiting and interview rooms are located at 
the entrance to the unit. This provides an office 
for the physician and a place where the child's 
medical history may be reviewed with the parent. 


* U.S. Department of Health, Education, and Welfare, 
Public Health Service, Health Service and Mental Health 
Administration, Division of Hospital and Medical 
Facilities, Architectural and Engineering Branch. 
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Equipment Legend for Figures | and 2* 


NOWURWN= 


. Sick infant's crib. 

Crib. 

. Adjustable youth bed with overbed table. 
. Adjustable hospital bed with overbed table. 
. Rocking chair with arm rests, washable finish. 
. Infant scale. 

. Sink with spout at least 5 in above rim of 
sink and foot- or knee-action valves, in 
counter 36 in high, open below, wall cabinet 
above, soap dispenser and enclosed-type pa- 
per towel dispenser. 


8. Depressed floor sink with mop-handle rack. 


9. Mop buckets on roller carriage. 
10. Wet-dry vacuum machine. 


. Small enclosed cart, 4 to 6 trays capacity. 


12, Ice-making machine, self dispensing. 
13. Lavatory, with spout at least 5 in above the 


flood rim of the fixture, wrist-action valves, 
soap dispenser and enclosed-type paper 
towel dispenser, mirror, shelf, and waste re- 
ceptacle with foot-controlled cover and re- 
movable waxed liner. 


14, Sink with spout at least 5 in above the flood 


rim of the sink and wrist-action valves, in 
counter 36 in high, cabinets below and 
above, soap dispenser and enclosed-type pa- 
per towel dispenser. 


15. Utility supply cart. 

16. Bathtub, normal height with controls on wall. 
17. Bathtub, pedestal type, with controls on wall. 
18. Bedside cabinet. 

19, Lockers. 

20. Sink with spout at least 5 in above the flood 


tim of the sink and knee- or wrist-action 
valves, in counter 36 in high, open below, 
with only one drawer directly under the 


* Figures | and 2 from “Manual for the Care of Chil- 


dren in Hospitals,’ U.S. Dept. of Health, Education, and 
Welfare, Division of Hospital and Medical Facilities, Ar- 
chitectural and Engineering Branch, 1968. 
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21. 
22. 


23. 
. Bulletin board, 26 x 24 in. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 


33. 
34, 
35. 
36. 
37. 


38. 
39. 
. Bookcase. 
41. 
42. 
. Executive type desk and chair. 

. Waste receptacle, foot-controlled cover, re- 


45. 
. Electric clock. 
47. 


counter, soap dispenser and enclosed-type 
paper towel dispenser, Wall cabinet above 
with double-locked narcotics compartment 
and inside light. 

Clear glass, bottom 40 in above floor. 
Clear wire glass in metal frame (1,296 sq 
in max.), bottom 40 in above floor. 

Door, upper panel clear wire glass. 


Cubicle curtain. 

Detention screen. 

Portable TV on stand or on wall shelf. 
Easy chair. 

Sofa. 

Circular type chart, 

Medication cart, 

Soiled linen hamper on 3-in ball-bearing cast- 
ers, foot-controlled cover, removable waxed 
liner. 

Chalkboard. 

Projection screen, roll-up type. 

Grab bar. 

Desk with drawers. 

Window seat, hinged at back, storage space 
under for toys. 

Storage cabinet. 

Sliding doors. 


Conference table. 
Multipurpose type table. 
movable waxed liner. 


Filing cabinet. 


Refrigerator, 


48. 
49. 


52. 


53. 


54, 
55: 
. Vision panel clear wire glass. 
57. 
. Examining light. 
59. 
. Instrument table, 24 x 36 in. 
61. 
62. 
. Dumbwaiter. 

. Built-in bookcases. 
65. 


Pneumatic tube station. 
Counter, open below, with only one drawer 
directly under the counter and form rack on 


top at the back. 


. Recessed double x-ray illuminator. 
. Graduated shelving with cubicles for individ- 


val medications and slots for identification 
cards. 

Sink with spout at least 5 in above the flood 
rim of the sink and foot-, knee-, or wrist- 
action valves, in counter 36 in high, open 
below, soap dispenser and enclosed-type pa- 
per towel dispenser. 

Clinical sink with wrist-action valves and a 
bedpan-flushing attachment with foot-action 
valves. 

Adjustable metal shelving on casters. 

Shelf above. 


Mayo table. 
Examining table. 


Automatic ascending trayveyor. 
Automatic descending trayveyor. 


Lavatory, with spout ot least 5 in above the 
flood rim of the fixture and knee- or wrist- 
action valves, shelf over, soap dispenser and 
enclosed type paper towel dispenser. 


. View panel with sofety glass, approx. 6 x 


12 inches and 4 feet 6 inches from floor. 


. Vending machines. 
. Undercounter refrigerator. 
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By WILBUR R. TAYLOR, 
CLIFFORD E. NELSON, M.D., and 
WILLIAM W. McMASTER 


DIAGNOSTIC X-RAY SUITE 


In a recent study it was found that many hos- 
pitals allotted inadequate space to the x-ray 
department, and expansion was often impracti- 
cal. Adequate space for waiting, toilets, and 
dressing rooms helps insure continuous rou- 
tines in handling patients. The lack of adequate 
space results in needless waste of effort and 
time in efficiently scheduling examinations. 
An unsatisfactory layout is a handicap to both 
the hospital and the radiologist since the hos- 
pital loses potential revenue, and the radiol- 
ogist’s time, as well as that of the staff, is need- 
lessly wasted. This is particularly important to 
a small hospital which has a visiting radiol- 
ogist for it is to the advantage of the hospital 
and radiologist to schedule as many examina- 
tions are possible during his visit. 


Location 


The diagnostic x-ray department should be 
located on the first floor, conveniently accessi- 
ble both to outpatients and inpatients. It is also 
desirable to locate the department close to the 
elevators and adjoining the outpatient depart- 
ment and near other diagnostic and treatment 
facilities. 

The functional requirements of the depart- 
ment are usually best satisfied by locating 
the x-ray rooms at the end of a wing. In this 
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The authors are all engaged in work for 
Public Health Service, Mr. Taylor and Mr 
McMaster as architects in the Architectural 
and Engineering Branch, Division of Hospital 
and Medical Facilities, Bureau af Medical Ser- 
vices, Dr Nelson as a radiologist, Division of 
Radiological Health, Bureau of State Services 


location, the activity within the department will 
not be disturbed by through traffic to other 
parts of the hospital, and less shielding will be 
required because of the exterior walls. (See 
Fig. 1.) 


Plan A 


Plan A illustrates an x-ray suite that will pro- 
vide an efficiently operating service for about 
8400 patient examinations yearly, or an average 
of about 35 examinations daily. This average 
workload is typical in a hospital of approxi- 
mately 100 beds (or somewhat more) with an 
out-patient x-ray service. Unforeseen schedul- 
ing problems, of course, will occasionally 
cause the average of 35 examinations per day 
to be exceeded. (See Fig. 2.) 

The staff needed for this volume of work usu- 
ally includes: 1 radiologist, 2 or 3 technicians, 
1 secretary-receptionist, 1 secretary-file clerk, 
1 orderly (as needed). 

This plan will permit the workload to be 
augmented at least 50 percent by increasing 
the staff, if no more than 20 percent of the x- 
ray work is fluoroscopic. 

Among the desirable characteristics that this 
plan attempts to provide for is the need for 
correlating the functions of the working group 
to obtain maximum efficiency. The arrange- 
ment of patient areas and examination rooms 
around the perimeter, with the administrative 
staff in the center, makes it possible for these 
units to operate more efficiently. The techni- 
cians’ corridor in the rear of the department 
provides for easy access to the x-ray rooms, 
film processing rooms, and distribution areas 


without interference from patients’ cross 
traffic. 
Administration Spaces 


Every radiologist has specific ideas on the 
most suitable ways for arranging and operating 
the administrative functions of the x-ray depart- 
ment. Some of the variables involved are 
assignment of personnel and functions, recep- 
tion of patients, sequence of patient examine- 
tions, film distribution, and statt viewing facil- 
ities. This plan provides for flexibility of space 
arrangements by allowing for variation of 
several of the operations within the administra- 
tive unit. 


Waiting Room General waiting space for 
about ten patients is located at the entrance to 
the department. From here the patient is 
directed to an assigned dressing room. A sepa- 
rate area, to the left of the entrance and in sight 
of the secretary-receptionist, is provided for 
wheelchair and stretcher patients. This section 
is partitioned off by a curtain which may be 
partially drawn to provide privacy, yet afford 
the necessary surveillance of unattended pa- 
tients from the secretary-receptionist’s desk. 
Additional chairs in this area can be used to 
accommodate the attendants of these patients 
or for an overflow of waiting patients when 
needed. 


Secretary-Receptionist The administrative func- 
tions and business records of the department, 
scheduling of appointments, receiving of 
patients, typing of the necessary identification 
forms and requisitions for examinations, and 
assigning of patients to dressing rooms are 
handled by the secretary-receptionist. If time 
permits, the secretary-receptionist assists in 
typing the radiologist’s reports. The desk is 
centrally located, directly in front of the en- 
trance between the waiting room and adminis- 
trative area, so that the secretary-receptionist 
may supervise waiting patients and have 
access to correspondence and report files. 





Secrotary-File Clerk The secretary-file clerk 
assembles, sorts, and files all films and reports, 
assists the secretary-receptionist when 
needed, and transcribes and types the radiol- 
ogist’s reports. These functions are not rigidly 
fixed and can be interchanged, if desired. For 
example, a technician may be assigned to 
assist the file clerk with film assembling and 
sorting, or the file clerk may be given other 
functions as needed. The desk is located near 
@ counter-partition in the film collection and 
distribution area, The low counter and the gate 
(No. 79) are designed so the entrance to the 
department can be observed and patients 
directed when required. 


Doctors’ Viewing Room The doctors’ viewing 
room is located near the office of the radiol- 
ogist so that he may be immediately available 
for consultation, The room is near the film 
files, convenient to the secretary and file clerk, 
and situated so as not to intrude upon the 
functional flow of the work. Its location within 
the administrative unit provides privacy so that 
diagnostic comments and discussions will 
not be overheard by patients. 


Radiologist's Office This office is conveniently 
situated near the x-ray rooms, the secretary- 
receptionist’s desk and the filing distribution 
area, and not too easily accessible to the 
public; it is also provided with a door which 
opens directly to the technicians’ corridor. The 
fire exit which is located off the technicians’ 
corridor provides a second exit trom the de- 
partment for the radiologist. 





Film Files The film files are located in the col- 
lection and distribution area and convenient to 
the radiologist’s office, Since it is desirable 
to keep active films for at least five years, 
approximately 125 linear feet of filing space 
is provided. After that time, additional storage 
space elsewhere will be needed for the less 
active files. Closed front metal x-ray files are 
recommended (see Fire Safety). Teaching 
files may not be needed in a hospital of this 
size, but if desired, a section of the active files 
may be allotted for this use. 


General Facilities 


Dressing Rooms Three dressing rooms for each 
x-ray machine should be provided so that the 
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Fig. 2 Diagnostic radiographic suite, Plan A. 


86. Loudspeaker 
87. Annunciator (for emergency calling station) 
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equipment and staff can function without delay. 
Each dressing room should be equipped with a 
straight-back chair, clothes hook, mirror, and 
es shelf below the mirror. For the protection 
of patients’ valuables, the doors may be 
equipped with locks, or centrally located lock- 
ers may be provided. Where doors are in- 
stolled, they should swing outward to avoid 
the possibility of being blocked by a patient and 
should be at least 12 inches from the floor. 

For the convenience of patients in wheel- 
chairs, an outsized dressing room is provided. 
Instead of a door, it is equipped with a curtain 
so that the patient can maneuver easily. 


Patients’ Toilet Rooms = Toilets should be immedi- 
wtely available for patients undergoing flu- 
oroscopy, and similar facilities should be con- 
veniently available for waiting patients. A 
minimum of two toilets should be provided 
for each x-ray room. All toilets should be 
located near the x-ray rooms. 

At least one toilet room should be directly 
accessible to each x-ray room and have an 
opening into the corridor. To prevent the 
patients from accidentally opening the door 
between the toilet and x-ray room, this door 
should be equipped with hardware which is 
operable only from the x-ray room. The doors 
of the toilet rooms which open into the patients’ 
corridor should be equipped with bathroom 
locks, which are operated by knob tatch bolts 
and dead bolts from both sides. 

One of the patients’ toilet rooms is designed 
to accommodate a patient in a wheelchair. 
The room is larger than the others, for easy 
maneuvering, and has a 3 ft door. The lavatory 
is set on wall brackets 6 in. out from the wall 
and 2 ft 10 in. from the floor. 

One toilet should be provided with a bedpan 
flushing attachment. Water closeta should be 
suspended from the wall to simplify cleaning. 
Each toilet room should be equipped with a 
grab bar for use by elderly or weak patients. 
A dome light and buzzer system with an emer- 
gency call station in each toilet room and an 
annuncietor at the secretary-receptionist's 
desk are recommended. 


Technicians’ Toilets and Lockers During busy 
periods it te essential that the staff be available 
at all times. Seperate toilet and locker facilities 
are provided for technicians. This reduces the 
time technicians must be absent from the area 
and contributes to the efficiency of the depart- 
ment. 


Storage Facilities 

General Storage For bulk supplies, a storage 
cabinet equipped with sliding doors and adjust- 
able shelves is located inside each patients’ 
corridor near the entrance. Materisis such as 
films, opaque solutions, developing solutions, 
and office supplies are stored here. 


Daily Linen Supplies (X-Ray Rooms) Ciean linen, 
requisitioned from the hospital central supply, 
is stored on 8 cart (No. 66) in each x-ray room; 
soiled linen is placed in a hamper (No. 65). 


Gown Storage Open adjustable shelves for 
gown storage are placed next to each general 
bulk supply cabinet, just inside the corridor 
entrance. The shelving for clean gowns starts 
about 4 ft from the floor, leaving space beneath 
for a linen hamper (No. 65) for soiled gowns. 


Janitors Closet The janitor's closest must be 
readily available for emergency cleaning and it 
should be convenient to the x-ray rooms end 


toilets. The closet should contain a floor re- 
ceptor with » curb or 4 janitors service sink, 
a mop-hanging strip and a shelf, and provide 
space for parking the mop truck. 


Diagnostic X-Ray Rooms 


X-Ray Equipment Both rooms are equipped with 
combination x-ray and fluoroscopic machines 
with spot film devices. An overhead type tube 
support is indicated in the plan, as this facili- 
tates x-raying o patient in bed or on # stretcher. 
For reasons of economy, however, it may be 
desirable to equip one room with a floor-ceiling 
track. If an overhead mounted track is used, 
it may be supported from the floor by columns 
or may be bracketed from the wall, although 
® ceiling suspension makes o neater installa- 
tion. 

The optimum size of the x-ray room is about 
14 by 18 ft. Ceiling height requirements vary 
for different x-ray machines, but » minimum 
of 9 ft 6 in. is recommended. The machine and 
transformer should be placed so as to silow 
adequate space for admittance of a bed or 
stretcher in the room. Mounting the trans- 
former on the wall is recommended to save 
floor space. However, sufficient clearances 
{at least 2 ft above the transformer) for ser- 
vicing the transformer should be provided. 

The sink end drainboard, for handwashing 
and rinsing utensils and barium equipment, 
is equipped with a gooseneck spout. it ia 
located near the foot of the «x-ray table. The 
drainboard can also be used as @ barium coun- 
ter. 

tt is recommended that the control pane! be 
wired to « signal outside each x-ray room to 
indicate when the machine is on, to prevent 
other personne! from inadvertently entering the 
room. A red light bulb will be satisfactory as 
a signal for moat installations. 


Control Booth it is essential thet the control 
booth be located to the right of the machine 
so that the patient may be observed when the 
table is inclined, since machines with end- 
pivoted tables tilt to the right. In the plan, no 
door is shown on the control booth as the 
radiation will have scattered at least twice 
before it reaches the control booth area. This is 
in accordance with Handbook 60, as amended, 
issued by the National Bureau of Standards. 
The arrangement of the control booth to the 
right and the cassette changer to the extreme 
left, as shown in the plan, fully meets this 
requirement. in addition, since the beam is 
directed toward the outside wall, radiation ex- 
posure to other personnel is lessened, and the 
amount of shielding required is decreased. 

If the cassette changers are placed to the 
right of the machine (on the wall opposite to 
thet indicated on the plan), a door on the con- 
trol booth or a baffle placed in the room is re- 
quired to protect the technician in the booth. 
Furthermore, additional shielding is required 
to protect films and personne! in the depart- 
ment because the primary beam would not be 
directed toward the outside wall. In the present 
acheme, the shielding necessary in the interior 
walls is principally to safeguard against the 
scatter radiation. 


Storage Cabinet and Writing Counter A storage 
cabinet (No. 62), with a safety light above, 
serves aiso as @ writing counter for the radiol- 
ogist and technicians. Shelves in the cabinet 
provide space for storage of accessory items 
such as sandbags, measuring devices used 
with x-ray machine, and disposable items 
needed for patients’ examinations. 


Film Processing and Distribution Area 


Darkroom =This room is located between the 
two x-ray rooms to facilitate handling of 
films. Cassettes are loaded and unloaded 
on the counter (No. 11). Space is provided 
for loading and stacking cassettes at both 
ends of the counter. 

A utility sink with a drainboard (No. 24), 
loceted opposite the processing tank, is pro- 
vided for mixing chemical solutions and hand- 
washing. A refrigerating unit (No. 25) for the 
tank is located in the space beneath the drain- 
board. 

X-ray films are processed in an srea sepe- 
rated from the loading counter by @ partition 
(No. 81) at the end of the developing tank 
which helps to avoid accidental splashing 
and damage to the screens and films on the 
loading counter. A through-wall processing 
unit tank permits the radiologist or staff 
doctors to read the wet films in the lightroom 
ares without interrupting darkroom 
procedures, 

A lightlock between the darkroom and the 
lightroom, equipped with interlocking doors, 
is necessary to allow entrance into the dark- 
room of other personne! during film process- 
ing. Although a maze has some advantages 
over the lightlock, the additional space 
needed is not justifiable in @ facility of this 
size. Access panels (No. 22), located in the 
lightlock and in the control space, are pro- 
vided to simplify installation and servicing 
of the processing tanks. 





Film Processing Area To reduce unnecessary 
traffic, the film processing rooms are located 
near the collection and distribution area. 
This layout allows the technician to work 
without interruption during the processing 
routine. Processing of films begins at the 
developing tank (No. 26) in the darkroom, 
and continues to the final rinsing tank (No. 
29) in the lightroom where the filma may be 
wet-viewed at an illuminator, if desired, and 
then dried. After the films ere dried, they are 
brought to the counter (33) in the technicians’ 
corridor for final trimming, and passed 
through to the film collection and distribution 
arena. 


Collection and Distribution Area Film sorting bins 
(No. 36) are provided above the counter in 
the collection and distribution area for tem- 
porary filing. After all films have been essem- 
bled, they are passed through the film pass 
slot (No. 34) to the radiologist for interpreta- 
tion. He returns the films in a file cart or 
through « slot which leads into a box under 
the distribution counter. The films may then 
be temporarily filed for viewing by staff 
doctors or placed in the active files. 


Barium Mixing Facilities 


A two-compartment sink (No. 75) in a coun- 
ter, located in the technicians’ corridor and 
accessible to both x-ray roome, is provided 
for mixing berium. A duplex outlet for plug- 
ging in an electric mixer or a heating element 
is located above the counter unit. Barium 
supplies for daily use sre stored in cabinets 
under the counter; the bulk supplies can be 
stocked in one of the general storage cabi- 
nets located in the patients’ corridors. 


Dark Adaptation 


Patients must be allowed to become ac- 
customed to the low lighting level in the x-ray 
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Fig. 3 Diagnostic radiographic suite, Plan B. 


rooms and the staff must retain their dark 
adaptation despite the opening of the doors 
of the fluoroscopic rooms between patients’ 
examinations. 

To facilitate dark adaptation, curtains are 
shown at the intersections of the technicians’ 
and the patients’ corridors. In addition to the 
illumination normally provided in the corri- 
dors, patients’ toilet rooms, and dressing 
rooms, it is recommended that these areas 
be equipped with an independently controlled 
dim lighting system of red bulbs for dark 
adaptation. 


Miscellaneous Services 


it is assumed that the central sterile supply 
department of the hospital will provide all 
such services for the x-ray department. 

The mobile x-ray unit should be stored in 
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dioxide distention of the stomach, require 
refrigeration. The space under one end of the 
barium counter at the sink (No. 75) in the 
technicians’ corridor may be used for an 
under-counter type refrigerator. 


High-Speed Film Dryer The plan provides suf- 
ficient space for an anhydrator, if desired, in 
liew of the dryer shown (No. 31). 


Finish Materials 


Materials used in this department are gen- 
erally similar to those usually provided in 
hospitals. However, special attention should 
be given to some of the areas in the x-ray 
suite, 


Darkroom The cassette loading counter sur- 
face should be of a material which is static- 


Electrical Installations 


Voltage supplied to the x-ray unit should be 
constant so that fluoroscopic images and 
radiographs will be uniform. An independent 
feeder with sufficient capacity to prevent 
8 voltage drop greater than 3 percent is recom- 
mended. To minimize voltage fluctuations, a 
separate transformer for the x-ray feeder is 
required for most installations. 


Illumination 


Illumination intensities in the various sreas 
of the suite should comply with recommenda- 
tions given in the Lighting Handbook, 3rd 
Edition (1959), published by the Illuminating 
Engineering Society. Briefly, the general 
illumination should be not less than 10 foot- 
candles in corridors and in rooms where 
reading is not required. The waiting room 
should have 15 footcandies, with supple- 
mental lighting for reading. Offices and areas 
where clerical work is performed should have 
at least 50 footcandies, preferably 70. 

Indirect or cove lighting fixtures are recom- 
mended for the xray rooms so that patients 
need not be inconvenienced by glare when 
lying fece upward during examinations. 

Primary barriers should be provided on all 
surfaces of the x-ray rooms which are ex- 
posed, or which may be exposed, to the 
useful beam between the x-ray tube and 
occupied sreas. Secondary barriers should 
be provided on all other room surfaces where 
protection is needed. In determining second- 
ary barriers, consideration should be given 
to direct or leakage radiation which passes 
through the tube housing, and also to the 
secondary or scattered radiation emitted from 
objects being irradiated by either the useful 
beam, leakage radiation, or other scattered 
radiation. 


Air Conditioning 

Air conditioning with positive ventilation and 
a well-defined pattern of sir movement within 
the department is necessary to provide an 
acceptable environment. In order to prevent 
the spread of odors from the radiographic 
and fluoroscopic rooms, darkroom, toilets, 
and janitors closets, the ventilation system 
should be designed so that as negative dir 
pressure relative to the adjoining corridors 
will be maintained in these rooms. This can 


the radiology department where it will be free; wood or linoleum is often preferred. be done by exhausting more air from these 
under the supervision and control of the Vinyl! or vinyl-asbestos tile, 4 in. thick, rooms than is supplied to them, and by re- 
department and available when needed. appears to be a satisfactory material for versing this procedure in the corridors. Doors 
floors in this size department. Experience to the toilets and the janitor’s closet should 
indicates, however, that asphait tile and be undercut or louvered so that air from the 


Optional Facilities 

Intercommunication System Provision of a sys- 
tem within the department increases the 
efficiency of the staff and speeds up service. 
Outlets are shown at the desk of the secre- 
tary-receptionist, in the x-ray rooms and the 
darkroom, and in the technicians’ corridor. 
it is recommended that s one-way intercom- 
munication system, with a microphone in the 
control booth and a loudspeaker at the cas- 
sette changer, be installed so that the techni- 
cian need not leave the control booth to give 
instructions to the patient at the far end of 
the x-ray room. 


Refrigerator Some items used in the x-ray 
department, such as barium suspensions for 
fluoroscopic examinations of the upper 
gastrointestinal tract, cream for a gall bladder 
series, and carbonated beverages for carbon 


linoleum floors do not stand up well under 
the effects of spilled solutions. A pattern 
of alternating dark and light tiles improves 
visibility when working under o safe light, 


X-Ray Rooms No special finishes are re- 
quired for the x-ray rooms. Asphalt tile floors 
are satisfactory and o pattern of alternating 
dark and light tiles is also desirable here. 
Plaster walls and ceilings are acceptable, 
but accoustical tile ceilings are preferred 
since they aid in reducing reverberation, 


Toilets Tile floors and wainscot sre highly 
desirable for easy cleaning. 


Doctors’ Viewing Room Acoustics! treatment is 
recommended to lessen the possibility of 
doctors’ conversations being overheard by 
nearby waiting patients. 


corridors may flow into these areas and be 
exhausted without recirculation. 

Because of the odor problem, the air from 
the fluoroscopic and x-ray rooms should not 
be recirculated during the time these rooms 
are in use, unless adequate odor removal 
equipment is incorporated in the ventilation 
system. For economical operation, where 
odor control equipment is not used, the ex- 
haust system should be provided with motor- 
operated dampers, switched from within the 
room, which will direct the air to the out- 
doors when the rooms are being used, or 
recirculate the air during idle periods. 

As the darkroom will be used for longer 
periods than the x-ray rooms, an independent 
system to exhaust the air to the outdoors 
should be provided. The exhaust from the 
darkroom should be controlled from a switch 
in the room and the system should be dam- 
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(a) 
Fig. 4 X-ray department. (a) Before expansion. (b) After expansion. 


pered to regulate the amount of air handled. 
The exhaust from the film dryer in the light- 
room should be connected into the darkroom 
exhaust system. 

The following conditions are recommended 
for the comfort of patients and personnel: 


Administration and Waiting Areas A temperature 
of 72°F with a relative humidity of 50 per 
cent and a ventilation rate of 1-14 air changes 
per hour. 


Patients’ and Technicians’ Corridors A temperature 
of 75°F to 80°F with relative humidity of 
50 per cent and a ventilation rate of 2 air 
changes per hour. 


Fluorescopic and X-Ray Rooms A temperature of 
75°F to 80°F with relative humidity of 50 
per cent and 4 ventilation rate of 6 air changes 
per hour 


Darkroom A temperature of 72°F with rela- 


ONE MACHINE X.RaAY 


_— SPACE FOR EXPANSION 
" OF & RAY NOW USED BY 
ADMINISTRATION DEPARTMENT 


ADMINISTRATION 





GEPARTMENT 


ENTRANCE 0) 


DEPARTMENT 


tive humidity of 50 per cent and a ventilation 
rate of 10 air changes per hour 


Fire Satety 


To provide an adequate measure of fire safety 
for the patients and the staff in this depart- 
ment, consideration must be given to factors 
of design and construction relating to fire 
prevention and fire protection. The basic 
structure should be built with fire resistive 
materials and incombustible finishes and pro- 
vided with approved equipment 

Closed metal files are recommended for 
Storage of x-ray films. If open shelves are 
used instead, an automatic sprinkler system 
should be installed over this storage area 


to neutralize the hazard of the large volume 
of combustible materials which would be ex- 
posed to possible fire, 

Fire extinguishers (carbon dioxide type pre- 
ferred) should be provided, as located on the 


X-RAY DEPARTMENT EXPANDED TO 
ACCOMMODATE TWO MACHINES 


_——— SPACE ADDED TO 
ADMINISTRATION DEPARTMENT 


In accordance with good fire safety prac- 
tice, two means of egress are provided in the 
plan; one at the entrance to the department 
and an emergency exit located off the pa- 
tient’s corridor (door No. 53). The emergency 
fire exit should lead directly to the ground 
level outside the building, through an appro- 
priate exit stairway. 


Plan B—Design for Expansion 


This one-machine department, designed to 
handie a daily average of about 20 patient 
examinations, could satisfactorily serve a 
hospital of 50 to 100 beds, depending upon 
the extent of outpatient services provided. 
As in Plan A, its volume of examinations can 
be increased, depending on the staffing pat- 
tern and other factors, discussed previously. 
(See Fig. 3.) 

The staff usually required tor this work- 


plans, to assist in controlling fire. 


Overhead tube conveyor (0.T.C.) 
0.T.C. ceiling tracks 

Image intensifier carriage 

Negator with TV and 90-mm 

Table 

Table 

Pedestal table 

Stretcher 

Control 

Transformer 

High-voltage adapter kit 

Planigraph mounted on ceiling track 
Franklin headstand 

Mobile TV monitor 

Wall-mounted cassette holder 
High-capacity autoprocessor 

Cassette transfer cabinet 

Multibank film viewer 

Replenisher tanks 
. Wall-mounted cable catch 

intensifier power supply mounted on shelf above control 
TV control mounted on shelf above control 
Planigraph control 

High-speed starter mounted on wall 
Single-plane film changer 

Program selector 

Single-plane parked 
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Fig. 5 Typical radiographic room. 
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Equipment list 


Control 
. Power units cabinets 
. Spectrum special procedure table 
. Plane film changer 

Singie-plane film changer 

Overhead tube conveyor (0.T.C.) 

0.T.C. ceiling track 

Intensifier carriage 

Negator mounted with TV and 35-mm cine 


con anf wn 


10. TV monitor mounted on cart 

11. Program selector 

12. intensifier power supply mounted on shelf above control 
13. TV contro! unit mounted on shelf 

14. Additional power unit cabinet to house cine equipment 
15. High-voltage adapter kit 

16. Cine bias tank 

17. Cine smoother tank 

18. Cine powerstat 


Fig. 6 Typical vascular layout. Equipment shown dotted is for future installation. 


load includes: 1 part-time radiologist, 1 
technician, 1 secretary-receptionist-technician, 
1 orderly (as needed) 

This plan will result in # functional unit. 
it has another important advantage in that it 
may be expanded to include all the features 
of Plan A. Such expansion is usually indi- 
cated when the hospital is served by a full- 
time radiologist, when the average daily load 
approaches 30 examinations per day, and 
when the proportion of time-consuming 
examinations becomes high. 

Expansion problems frequently occur 
in a hospital of 100 beds or less, where there 
is only one x-ray machine and a part-time 
radiologist. As the volume of work increases, 
the radiologist spends more time at the hos- 
pital, and a second machine is installed. Un- 
fortunately, in most of these cases, the lack of 


planning for a future expansion program and 
expansion area results in an inefficient layout. 
This limits the usefulness of the equipment 
and the efficiency of the steff. Examples of 
such limitations are: poor location of the dark- 
room in relation to the new x-ray room, inade- 
quate size of the darkroom, insufficient number 
of toilet facilities and dressing rooms, lack of 
office and waiting areas, and limited film filing 
space. 

Remodeling an x-ray department is more 
expensive than remodeling other areas of a 
hospital because of the shielding, wiring, and 
plumbing. Expansion of the x-ray department 
should be incorporated in the original plan 
Roughing in the plumbing and building in the 
shielding and electrical conduits in the expan- 
sion space will result in future savings and an 
efficient x-ray suite. 


19. Cine contro! cabinet 

20. Operator's control 

21. Cassette transfer cabinet 
22. Wall-mounted cable catch 
23. High-capacity processor 
24. Replenisher tanks 

25. Multibank film viewer 

26. Airtlex biplane control 


Minimum alterations to Plan B necessary 
to duplicate the facilities of Plan A would be 
the remodeling of the film collection area to 
accommodate a new control booth, the elimi- 
nation of the partition between the lightroom 
and reception space, the elimination of the 
dressing rooms and of the partition behind 
them. 

Until the need for remodeling becomes ap- 
parent, part of the administration offices of the 
hospital may temporarily be situated in the 
expansion space. When enlarging the x-ray 
department, other space may then be added to 
the administration department. The dotted 
lines on Fig. 4 illustrate how this expansion 
may be designed 

A typical radiographic room is shown in 
Fig. 5: a typical vascular layout is shown in 
Fig. 6 
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¥ 
. Desk 

. Typewriter, electric, nonmovable carriage 
. Chair 

. Files, intermediate height 

. Files, swinging panel, strip insert type 

. File, revolving on two levels 

. Table, movable, 2 feet by 3 feet 

. Waste receptacle 

. Photocopier 

. File, 2-drawer 

. Utility pole 

. Telephone 

. Shelving, adjustable, 12 inches 

. Safe 

. Refrigerator, with freezer 


SCNOWSAWwhnh 


Pneumatic tube station 


Counter, with file drawer, bins 


. Shelving, adjustable, 7 inches 

. Counter, dispensing 

. Two-shelf unit above counter 

. Dumbwaiter, open both sides 

. Cabinet, with sink, drain board 

. Cabinet, wall-mounted 

. Bins, on top of hood 

. Hood, laminar airflow, vertical or horizontal 
. Counter, with open adjustable shelving beneath 
. Cart, storage 

. Carts, utility 

. Desk, small 


Bookcase, wall-mounted 


. File cabinet, 5-drawer 

. File, visible index type 

. Counter, with adjustable shelves beneath 
. Shelving, wall-mounted, 9 inches 

. Shelving, adjustable, rail-mounted 


Pharmacy department in a 100-bed hospital. (From Planning for Hospital Pharmacies, DHEW Pub. 
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1. Pneumatic tube station 

2. Desk 

3. Typewriter, electric, nonmovable carriage 
4. Chair 

5. Files, intermediate height 


6. Files, swinging panel, strip insert type 

7. File, revolving on two levels 

8. Desk, special design 

9. Waste receptacle 

10. Photocopier 

11. Photocopier, cabinet 

12. Utility pole 

13. Telephone 

14. Shelving, adjustable, 12 inches 

15. Delivery truck 

16. Refrigerator, with freezer 

17. Refrigerator, open front type 

18. Refrigerator, pass-through, counter height 
19. Counter, dispensing 

20. Two-shelf unit above counter 

21. Dumbwaiter, open both sides 

22. Cabinet, with sink, drainboard 

23. Cabinet, wall-mounted 

24. Bins, on top of hood 

25. Hood, laminar airflow, vertical or horizontal 
26. Counter, with open adjustable shelving beneath 
27. Cart, storage 

28. Carts, utility 

29. Desk, small 

30. Bookcase, wall-mounted 

31. File cabinet, 5-drawer 

32. File, visible index type 

33. Counter, with adjustable shelves beneath 
34, Shelving, wall-mounted, 9 inches 

35. Shelving, adjustable, rail-mounted 

36. Shelving, adjustable, 24 inches 

37. Counter, with adjustable shelves beneath 
38. Panels, acoustical 

39. File, rotary mechanical 

40. Ledge 


Fig. 2. Pharmacy department in o 300-bed hospital. (From Planning for Hospital Pharmacies, DHEW Pub 
No. (HRA}77-4003, U.S. Department of Health, Education, and Welfare, Washington, D.C., 1977.) 
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By WILBUR RA. TAYLOR, 
WILLIAM A. MILLS, and 
JAMES G. TERRILL, JR, 


DESIGN OF TELETHERAPY UNITS 


Radiation and Architectural Considerations for 
Cobalt-60 Unit 


By the term teletherapy, we are restricting our- 
selves to the use of radiation at a distance; 
that ie, the subject and source are separated 
by « distance of 50 centimeters or more. In 
particular, we are concerned with the use of 
the radioactive isotopes cobalt-60 and cesium- 
137 os sources of radiation in teletherapy 
units. 

We have restricted our discussion to “Co 
and '*'Cs, primarily because they are the more 
familiar of the isotopes suggested for use in 
teletherapy units. We are not including the use 
of radium and high energy x-rays, since some 
of the problems associated with these are quite 
different in their solution and nature. 

The primsry purposes of this article are to 
furnish architects who are anticipating a tele- 
therapy unit with information on basic radia- 
tion protection ideas and techniques, and to 
serve a8 a guide in the solutions of certain 
architectural problems. We are by no means 
attempting to evaluate the advantages and dis- 
advantages of “Co and "''Cs units against 
other types of units. 

For a discussion of the fundamentals of 
radiation shielding and a glossary of radiation 
terminology, see Architectural Record, Novem: 
ber, 1957, pages 218-220. 

In planning ® cobalt installation, it should be 
understood that each type of machine and its 
location within the building will present a dif- 
ferent problem which will require an individual 
solution, Consequently, no one type plan can 
be designed which will take care of the various 
shielding requirements presented by the 
different machines and installations. The archi- 
tect is dependent upon other professionais for 
specific technical information he needs before 
he can intelligently design a building contain- 
ing « cobalt teletherapy unit. The problems 
incurred may materially affect the orientation, 
location, and structural and functional design 
of the building, Therefore, during preliminary 
design stages, close cooperation between 
architect, radiologist, and radiation physicist 
is necessary to develop an efficient and eco- 
nomical layout. 

it should be noted that the Atomic Energy 
Commission piaces responsibility upon the 
applicant for conditions of installation and use 
of the facility, Since the use of a facility is 
largely dependent upon the conditions of in- 
stallation, it ia to the applicant's advantage to 
secure the services of a radiation physicist at 
the inception of a project. His function ie to 
advise the applicant and architect on radiation 


Wilbur R. Taylor is a Hospital Architect in 
the Division of Hospital and Medical Facilities, 
Bureau of Medical Service, Public Health Ser- 
vice, Department of Health, Education, and 
Welfare and William A. Mills and James G 
Terrill, Jr. are respectively Radiation Physicist 
and Chief of Radiological Health Program. 
Division of Sanitary Engineering Services. 
Bureau of State Services, Public Health Service 


requirements, assume responsibility for the 
final design as to shielding provided and 
furnish the supporting information required in 
Application Form AEC-313 relative to exposure 
rates in areas surrounding the teletherapy 
room and occupancy factors assigned. 

Fundamental decisions as to: (1) the type 
of machine, (2) strength of the source, (3) 
desired location, and (4) the shielding required 
for tioor, walls, and ceiling must be made be- 
fore the building's structural system can be 
designed. During the early design, it may be 
determined that the structural system cannot 
support the weight of the shielding, or per- 
haps soil conditions will not permit sufficient 
excavation for » subgrade installation. it may 
then be necessary to change or alter one or 
more of the following: the machine or its opera- 
tion, the source strength or the location of the 
room. 

To those not familiar with such shielding 
problema, the included plans have been devel- 
oped to illustrate the shieiding necessary for 
three types of machines in specific locations. 
However, before considering the detailed 
plans, it may be desirable to discuss some of 
the general requirements of such facilities. 


Location 


The cobalt suite should adjoin the x-ray ther- 
apy department. This location permits the joint 
use of waiting, dressing, toilet, examination, 
work and consultation rooms. In addition, it 
offers the important advantage of having the 
staff concentrated in one area, thereby eliminat- 
ing the considerable loss of time involved in 
traveling to o remote location. This is an impor- 
tant consideration and justifies the cost of any 
additional shielding that may be necessary to 
achieve it. 

A location below grade, unoccupied above 
and below, will require leas shisiding. How- 
ever, if such s location separates the cobalt 
and the x-ray therapy departments, it may be 
more costly in both loss of staff time and effi- 
ciency than the cost of concrete shielding 
amortized over several years. If, for example, 
twenty-five minutes per day ore lost in travel- 
ing to 6 remote location, one additional patient 
could be treated in this time each day—or 240 
patients per year. Assuming « steff salary of 
$20,000 per year, this lose of twenty-five 
minutes per day results in an indirect salary 
loss of $1032 per year, which would soon 
equal the cost of shielding in a new facility. 

A corner location for the cobalt room is usu- 
ally desirable since through traffic is elimi- 
nated, only two interior walls require shielding, 
distance to the property line utilizes the inverse 
square law to reduce shielding and the struc- 
tural requirements are more easily solved. 


Teletherapy Room Details 


Size The room size may vary to suit different 
manufacturers’ equipment. A room approxi- 
mately 15 ft by 18 ft by 9 ft-6 in. plus the neo- 
essary entrance maze, will accommodate most 
of the machines commercially available with 
the exception of the largest rotating models. 
For reasons of cost, the room should be as 
compact se possible after allowing space to 
install the equipment and to position the treat- 
ment table. 


Shielding The shielding necessary for a room 
muat not only be considered in terma of floor, 
ceiling and wall shielding, but also such things 
a8 doors, windows, ventilation and heating 
ducts, and safety locks. Radiation that might 


escape through such possibilities could result 
in overexposure to personnel, if proper precau- 
tions are not taken. 


Entrance The primary purpose of specific en- 
trance construction is to protect personnel. 
it should also provide sufficient space to admit 
@ stretcher and the largest crated piece of 
equipment. In some cases, a considerable 
savings in cost of assembling equipment may 
be had by making the door and maze large 
enough to admit the crated assembied machine. 
For this purpose, some manufacturers specify 
a door opening of 4 by 7 ft and a minimum 
distance of 6 ft at the end of the maze. 

Rather then add large amounts of lead to 
doors, the shielding problem may be solved 
to some degree by having the door to the tele- 
therapy room open into a maze. This maze 
should be built so that no primary radiation 
could fall directly on the door. In designing 
doors for such s room, a good practice is to 
have a door of wood with a layer of lead. This 
lead can either be on the inside surface, or 
between layers of wood. Commercially avail- 
able x-ray doors serve well for this purpose. 
The space between the door and floor can usu- 
ally be shielded by using « lead strip under 
the door or by making a slight rise in the floor 
containing lead, on the outer side of the door. 
Lead shielding at the jamb and head between 
the frame and buck may be eliminated by the 
use of a combination frame and buck set in 
concrete. 

For safety precautions, the door lock should 
be such that the door can be readily opened 
from inside the cobalt room. 


Control View Window 11 is standard practice to lo- 
cate this window at a height which will permit 
the operstor to be seated during the treatment 
period, 4 ft-0 in. from the floor to the center 
of the window being an optimum distance. In 
plan, the window should be located in the area 
of minimum radiation and for convenient ob- 
servation of the patient. This position, for a 
rotational machine, would be along the axis of 
rotation, and for a fixed beam unit, 90° to the 
plane of tilt. 

From the control view window the entire 
room should be in full view, using mirrors 
when necessary. The glass should contain lead 
or other materials in amounts which would 
provide shisiding equivalent to the surround- 
ing concrete. The frame is usually packed with 
lead wool and should be designed to offset 
the shielding loss of the reduced concrete 
thickness at beveled areas. The cost of such 
special gless and frame increases rapidly with 
size and an 8 by 8 in. window is considered 
an optimum size. 


Heating and Air Conditioning The only problem in 
relation to heating and air conditioning not en- 
countered in other buildings is thet of provid- 
ing shielding where walis are pierced with 
supply and return ducts. The usual solution is 
to locate ducts and openings in walle which are 
least subject to radiation and offset the path of 
ducts through the wall, lead or other high den- 
sity material being added, where necessary, to 
maintain the shielding value of the wall dis- 
placed by ducts. 


Electrical Electrical service required for the 
machine will vary with each manufacturer's 
equipment. Voltage will vary from 110-single 
phase to 220-three phase for large machines. 

Room lighting should assure good over-all 
illumination, preferably from cove lighting 
or an indirect type of fixture. It is essential 
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The shielding indicated on the accompany- 
ing plans was computed on a basis of a 5,000 
curie source. Because of its high cost, it is not 
now commonly used. Reduction of the source, 
however, does not decrease the shielding 
requirements significantly. For example, in 
the plan, use of a 2,000 curie source would 
result in o reduction of the thickness of wall 
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A by 3 in.; for a 500 curie source, a reduction 
of 5 in. more. Since greatest cost is in forming, 
such savings are relatively small. 

In new construction, the cost of concrete 
shielding will, in most cases, be a small part of 
the total cost of the installation. 

To illustrate the maximum required shielding 
for floor and ceiling, the thicknesses shown 


*With Primary Beam Restricted to Floor and One Wall 
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have been computed for locations with full- 
time uncontrolled occupancy above and below. 
With controlled occupancy less shielding would 
be necessary and with no occupancy, these 
slabs could be reduced to the minimum struc- 
tural requirements, An underground location 
is the only way, short of limiting the machine, 
of reducing the thickness of exterior walls. 
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Fig. 2. Rotational unit with primary beam absorber. 
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DESIGN REQUIREMENTS 
Controlled Area MPD = 5.0 Rem = 5.0 Rem = 100 MRem 


“Yr 60 Wk Wk 
Uncontrolled Area MPD = 0.5 Rem = 0.5 Rem = 9.6 MRem 

Yr 52 Wk Wk 
Full Occupancy T=1 


Control space, residences, play areas, wards, office work rooms, darkrooms, corridors and waiting space large enough to hold 
desks and rest rooms used by radiologic staff and others routinely exposed to radiation. 


Partial Occupancy T=% 
Corridors in X-ray departments too narrow for future desk space, rest rooms not used by radiologic personnel, parking lots, utility 
rooms. 

Occasional Occupancy T=“ 


Stairways, automatic elevators, streets, closets too small for future workrooms, toilets not used by radiologic personnel. 
Source 5000 Curies 
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Fig. 3 Rotational unit without primary beam absorber. 
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A primary beam absorber on a machine 
reduces the shielding requirements consider- 
ably. However, some radiologists prefer to 
use a machine without the absorber, because 
of its greater flexibility, and for this reason 
some machines are designed to be used with 
or without the absorber, Under these conditions 
the room shielding should be designed for 
use either way. The plan and section shown 
here illustrate the necessary shielding. 
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that the operator be able to observe any move- 
ment of the patient during treatment and 
shadows produced by a rotating machine inter- 
fere with observation. 

In providing a safety lock for the door, it has 
been found of great value to interlock the 
machine control with the door, so that opening 
the door automatically shuts off the machine. 

Conduits should be provided for power and 
control wiring. 


Environment The general effect to be created 
in this department should be one of cheerful- 
ness and restfulness. Color and even murals 
have been used effectively on the walls of the 
cobalt room, 

The usual hospital finishes such as acousti- 
cal ceiling tile and resilient flooring are desir- 
able in this area. 


Remodeling Uniess previously designed for 
super voltage x-ray, remodeling an existing 
building can be expensive. It is often impos- 
sible to build in sufficient shielding which 
makes it necessary to control nearby oc- 
cupancy and restrict direction of the beam, 
thereby handicapping the usefulness of the 
machine. Other problems such as relocating 
plumbing, heating, electrical services and 
disturbing the normal operation of the build- 
ing during remodeling must be considered. 

In new construction, concrete shielding is 
relatively cheap, but in remodeling the cost is 
high. For this reason the use of masonry units 
may be preferable since no form work is neces- 
sary and the work can be performed intermit- 
tently. Good workmanship, of course, is 
necessary to prevent voids in mortar joints. 

In some cases it might be better to add to 
the building, rather than to remodel an existing 
portion. Normal hospital operation would not 
be interfered with, costs may be lower and a 
more efficient layout would probably result. 


By NOYCE L. GRIFFIN, Electrical Engineer, 
Architectural and Engineering Branch, Divi- 
sion of Hospital and Medical Facilities, 
Public Health Service, U.S. Department of 
Health, Education and Welfare. 


ELECTROENCEPHALOGRAPHIC SUITE 
Introduction 


An electroencephalographic (EEG) examination 
consists of the measurement of electrical 
potentisia of the brain as measurable at the 
scalp. It requires an extremely sensitive inatru- 
ment located so as to be as free as possible 
from outside electrical disturbances. The ex- 
amination requires careful preparation of the 
patient and involves securing several pairs of 
electrodes to the patient's scalp, connecting 
the conductors from the siectrodes to the EEG 
unit, operating the EEG unit to obtain record- 
ings under definite physical conditions of the 
patient, removing the electrodes and any adhe- 
sive, if used in attaching the electrodes. 
Suitable space must be provided for the 
neurologist and his staff to examine patients, 
read the recordings, prepare reports, and keep 
records. The suite should be arranged to pro- 
vide office facilities for the neurologist and 
typist or secretary, a workroom for technician, 


space for preparation and examination of 
patients, and storage space for supplies and 
voluminous EEG recordings. The preparation 
and examining apace should, as a minimum, 
comprise two rooms: one with a hospital-type 
bed and equipment for the preparation of the 
patient; the other containing the EEG instru- 
ments, a desk or table, and other facilities 
needed by the technician (Fig. 1). A more 
efficient layout may be had by dividing the 
Preparation and examining space into seperate 
rooms. This would increase the patient- 
handling capacity of the unit, as one patient 
could be prepared while another is examined 
(Fig. 2). Toilet facilities should be conveniently 
available for patients’ use. 

Although shielding of the patient's room 
against electrical disturbances is not always 
required, it is usually desirable. Where such 
disturbances are excessive for the quality of 
work required, a completely shisided room may 
be necessary. The most common electrical dis- 
turbances are caused by high-frequency equip- 
ment such as diathermy and radio, static 
electricity, high-voltage tranemission fines, 
large transformer banks, large motors, nearby 
powerful FM broadcast stations, and con- 
ductors carrying heavy currents. To minimize 
disturbances from power systems, all power 
conductors in the vicinity of the EEG machine 
should be metal armored or installed in metal 
raceway. Large or main electrical conductors 
should be routed as far away from the EEG 
examining locations as practicable, both hori- 
zontally and vertically, and use of fluorescent 
lighting in the vicinity of the EEG unit should 
be avoided. 

A reasonable amount of soundproofing of 
the examining room is desirable. 

EEG recordings and case records are bulky 
and require considerable space for filing. Open 
shelving of the large pigeonhole type is reason- 
ably satisfactory for filing the large folders of 
active case records. This filing space should 
be located in the office or preferably in an 
adjacent room convenient to the neurologist. 


Workroom 


The workroom facilities and equipment nor- 
mally consist of the EEG unit, preferably the 
console type, photo-stimulator panel, a supply 
cabinet for recording paper, preperation mate- 
rials, an electric clock with sweep second 
hand, a workbench with wood top and cabinet 
below for EEG maintenance and general use, 
and a general office-type desk or table. Switch- 
8 for contro! of lights in workroom and ex- 
amining room should be located in the work- 
room. Shelving for EEG recordings and case 
records may be located in this room unless 
other suitable space is provided, and should 
be approximately 12 in. deep. 


Doors through which patients must pass to 
enter the examining room should be 3 ft 10 in. 
wide to permit easy passage of stretcher or 
wheelchair. The size of the examining room 
should be sufficient to accommodate a hospital 
bed and allow enough additional space to per- 
mit the technician to work efficiently. For sleep 
inducement, exterior windows should be 
equipped with shades to partially darken the 
room. As it is desirable that the patient be in 
full view of the operator, the examining room 
should have sufficient width to permit the bed 
to be placed parallel to the wall nearest the 
workroom. This wall should have two 3-in. 


openings, 20 in. above the floor, one for pass- 
ing the EEG electrode cable with plug at- 
tached, the other for passing the photostimu- 
lator conductors. 

The partition between the workroom and the 
patient's room should be provided with a glass 
window not less than 24 in. high and 36 in. 
wide, mounted with the lower edge 43 in. from 
the floor. This window should be located to 
provide good vision of the patient. In the prep- 
aration area, tloor and sink are subjected to 
staining and eroding effects of chemicals such 
88 acetone and collodion used for setting and 
removing electrodes to and from patient's 
scalp. The sink should be vitreous china set 
in 8 countertop resistant to acid and alkali, with 
cabinets below. 

A masonry-type floor such as tile or terrazzo 
is recommended in the preparation area. Sol- 
vents such as acetone used for removal of elec- 
trode adhesive, when spilled or dropped on the 
floor, are injurious to the resilient type of floor- 
ing materials such as vinyl, asphalt, rubber, or 
linoleum. 

When air-drying paste is used in setting olec- 
trodes, means should be provided for quick 
drying. Hand-held hair dryers are sometimes 
used, but « low-pressure compressed-air outlet 
is preferred. Some technicians use o self-sup- 
porting conducting paste for electrode attach- 
ment that requires no drying; others use pin- 
type electrodes, which do not require paste 
or adhesive, for insertion into the scalp. 


Shielding 


Shielding may be required, depending upon the 
equipment used and its location with respect 
to sources of disturbances and the quality of 
recordings required. It is recommended that in 
new construction shielding be provided in all 
examining rooms, and that omission of shield- 
ing be considered only when converting exist- 
ing rooms. 

Properly inatalied shielding of the examin- 
ing rooma will eliminate or minimize outside 
disturbances caused by static electrical dis- 
charges and high-frequency equipment. it has 
little effect on magnetic disturbances such 
as those produced by power transformers, 
high-voltage equipment, and current-carrying 
conductors. For minimizing disturbances due 
to magnetic forces, the most effective means 
is distance. 

Where shielding is required, panels and 
equipment for completely shielding the room 
may be obtained from several manufacturers, 
or a8 an alternate, satisfactory shielding may 
be constructed with copper insect screening. 
The strips of shielding material should be 
bonded and soldered at intervals of about 2 
ft or less and should entirely cover all walls, 
floors, ceiling, doors, and windows. The 
screening should pass on the room side of any 
lighting fixture or electrical device without 
meking contact with it. Wall and ceiling finish 
materials and the floor covering may be applied 
over the shielding if desired. In this case, the 
shielding material should be copper sheeting 
to preclude the possibility of interferences 
developing in the shielding due to the installa- 
tion of plaster or mastic materials. 

The shieid should be grounded at one point 
only. The ground connection should be brought 
out to # terminal arrangement convenient for 
connection to the EEG unit and for discon- 
nection for testing. Double screening produces 
8 more effective shield than single screening. 
Shielding efficiency is further increased by 
insulating one layer of screen from the other 


Fig. 1 Minimum EEG suite. 
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Fig. 2 Recommended suite with separote preparation and examining rooms. 


except at the one ground point. If a screened 
room is provided, all electric conductors enter- 
ing the screened area should be equipped with 
filters to prevent disturbances by these con- 
ductors. 


PHYSICAL THERAPY DEPARTMENT" 


Of the many environmental factors which con- 
dition the effectiveness of physical therapy 
service to patients, the most important are 


*This material is condensed from the chapter 
“Suitable Environment” in the manual Physical 
Therapy Essentials of a Hospital Department 
prepared by the Joint Committee of the Amer- 
‘ean i dl Association and the American 
Physical Therapy Association 

Planning is by Thomas P. Galbraith and 
Peter N. Jensen, Hospital Architects of the 
Architectural and Engineering Branch, Division 
of Hospital and Medical Facilities, Public 
Health Service 


space, location and work areas Ventilation, 
lighting, interior finish and related considera- 
tions also contribute toward providing a suit- 
able environment. The keynote is function. 


Location 


Location is closely related to function. The area 
selected for physical therapy should be cen- 
trally located to minimize problems of trans- 
porting patients and to facilitate giving bedside 
treatment when necessary. At least half of the 
patients treated in a general hospital physical 
therapy department are likely to be out- 
patients. With this in mind, special attention 
should be given to accessibility, and to having 
as few steps as possible to climb, as few long 
corridors and heavy doors to negotiate. A 
ground floor location, convenient for both in- 
and out-patients and for access to an outdoor 
exercise area, is recommended 

Availability of daylight and fresh air should 
also be considered in selecting a location. 

In new hospitals, physical therapy is fre- 
quently placed in an area which includes other 
out-patient services, social service, occupa- 
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Equipment list 


1. Electroencephalograph, console type 

Stool 

Steel cabinet with shelving and door 

Work bench, cabinet below 

Shelf 

Photostimulator panel (if used) 

Clock with sweep second hand above 

glass panel 

8. Clock outlet 
9. Adjustable hospital bed 

10. Sink in counter, cabinets below 

11. Sanitary waste receptacle 

12. Chair for patient preparation 

13. Hook strip 

14. Mirror above sink 

15. Glass window 

16. Two holes through wall, 3 in., 20 in, 
from floor 

17, Armchair 

18. General office-type desk and chair 

19. Typist’s desk and chair 

20. Executive-type desk and chair 

21. Two-pole switch for light in patient's 
room 

22. Filing compartments for EEG record- 
ings 

23. File cabinets, legal size 

24. Cabinet above for electrodes, etc. 

25. Work table 

26. Duplex outlets 

27. Venetian blind 


NOWREN 


tional therapy, recreation, It is particularly 
important that physical and occupational 
therapy be in close proximity. 


Amount of Space 


The amount of space needed depends on the 
number of patients treated, the kinds of dis- 
abilities and the treatments required. Also 
to be considered is the fact that some space- 
consuming equipment—such as @ whirlpool 
bath, treatment tables, paralle! bars, etc.—are 
minimum essentials for even a one-therapist 
department. These pieces of equipment will 
not be multiplied in direct proportion to in- 
creases in staff and patient load. 

Efforts to correlate bed capacity and physi 
cal therapy space requirements are not satis- 
factory. Hospitals with 50-100 beds may serve 
large numbers of out-patients. The amount of 
space given over to physical therapy in a small 
hospital is, justifiably, out of proportion to the 
bed capacity. 

No absolute standard can be recommended 
as the amount of space needed for physical 
therapy in a general hospital. The most that 
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Equipment list 
4s'-0° 
1. Posture Mirror 
2. Parallel Bars 
Sie ) a 
4, Stall Bars — 2 sh 
5, Gym Mat \ i 


6. Stationary Bicycle 
7. Sa Head Sling Attached to 
ling 
8. Pulley Weights 
98. Shoulder Wheel 
10. Gym Mat Hooks 
11. Cart with Open Shelves 
12. Open Shelves 
13. Wheel Chair 
14, Shelf 
15. Wall Hooks 
16. Wall Cabinet 
17. Lavatory, Gooseneck Spout 
18, Water Closet 
19. Hand Rall 
20. Waste Paper Receptacle 
21. Portable Equipment 
22. Adjustable Chair 
23. Whirlpool 
24, Chair 
25. Table 
26. Chair, preferable with arms 
27. Wheel Stretcher 
28. Desk 
29. Swivel Chair 
30. File Cabinet 
31. Bookcase 
32. Bulletin Board 
33. Wall Desk (counter, shelf 
below) 
34. Lavatory, paeeeneahs Spout 
and Foot Contro 
. Wall Cabinet rove Lock 
. Treatment Table, Storage 
below 
37. Mirror and Glass Shelf over 
Lavatory 
38. Adjustable Stool 
Laundry Hamper 
40. Sink with Drainboard 
41. Paraffin Bath 
42. Glass Shelf over Sink 
43, Overbed Trapeze 
44, Three Single Outlets on sepa- 
rate branch circuits. 1 outlet 
2-pole, 2 outlets 3-pole 
45. Folding Door 
46. Cubicle Curtain 
47. Under Water Exercise 
Equipment 
48. Overhead Lift 
49. Coat Rack 
50. Telephone Outlet 


Fig. 1 
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can be said is that, if possible, it is desirable 
to plan for at least a thousand square feet of 
floor space, free of structural obstructions. 
About half of that should be exercise area. 
(See Fig. 1.) 

This does not mean that a hospital cannot 
begin an effective physical therapy service in 
smaller quarters. Many have done so success- 
fully, using to full advantage whatever space 
resources they had. But crowded quarters do 
subject the staff to strain and call for more 
than ordinary ingenuity and good humor in 
order to make it possible for patients to obtain 
maximum benefit from treatment. 


Work Space Components 


Whatever the eventual size of a physical ther- 
apy department, from the very beginning plans 
must be made to provide certain kinds of work 
space, These essential components can be 
expanded, multiplied or refined as the physical 
therapy department grows but the fundamental 
requirements are the same for « small or large 
department. They include: (1) reception area, 
(2) staff apace, (3) examining room, (4) treat- 
ment areas, (5) toilet facilities, (6) storage. 
Experienced physical therapists have many 
suggestions for increasing the efficiency of 
physical therapy departments by giving atten- 
tion to details of planning and arranging these 
component work areas. For example: 
Reception area: Accommodations for in- 
patients and out-patients, if possible. Adequate 
spece for stretcher and wheelchair patients. 
Staff space—private: Office space suitable 
for interviewing patients, attending to adminis- 
trative and clerical duties, housing files, etc. 
Writing facilities for the staff adequate for dic- 
tation, record keeping. There should be spsce 
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for staff lockers and dressing rooms separate 
from the patient area, either within the depart- 
ment or near to it. 

Examining room: Floor to ceiling partitions 
for privacy. Arranged so that necessary ex- 
amining equipment can remain in the room 
permanently. Possible to use this space for 
special tests and measurements or for treat- 
ment when privacy is desirable. 

Treatment area: There are three types of 
treatment areas: cubicle (dry), underwater ex- 
ercise (wet) and exercise (open). Each is de- 
signed to meet the particular requirements of 
the special equipment used for different kinds 
of treatment. 

Cubicle: Each unit large enough for the 
physical therapist to work on either side of the 
table without having to move equipment be- 
longing in the cubicle. Preferably cubicles 
divided by curtains for easier access for wheel- 
chair and stretcher cases, for expansion of 
usable floor area for gait analysis, group 
activity or teaching purposes. 

Curtain tracks should be flush with the ceil- 
ing and curtains should have open panels at 
the top for ventilation when drawn. Both cur- 
tains and tracks should be sturdy. In or near 
the cubicles, out-patients need s« place or 
locker for their outer clothing. 

Underwater exercise area: All equipment re- 
quiring special plumbing and water supply con- 
centrated in one section of the department but 
accessible and adjacent to other treatment 
areas. Should include a treatment table, es- 
pecially in the room with a tank or exercise 
pool. Fixed overhead lifts are absolutely essen- 
tial for the efficient use of tanks and failure to 
provide lifts severely limits the usefulness of 
this valuable equipment. Plumbing and other 
installation requirements, humidity and noise 


from motors call for special care and attention. 
Electrical and metal equipment in other treat- 
ment areas may suffer damage unless the 
underwater exercise area is carefully planned. 

Exercise area: Very flexible open space 
planned to accommodate patients engaged in 
diverse individual or group exercise activities. 
Used extensively by people in wheelchairs, on 
crutches or canes, or with other disabilities 
which limit their motion and agility. At least 
one wall should be reinforced for the installa- 
tion of stall bars and similar equipment (see 
Fig. 2). 

Toilet facilities: Separate toilet facilities for 
patients and staff, if possible. Patient facilities 
should be designed to accommodate wheel- 
chair patients. If the department serves small 
children, seat odeptors with foot rests should 
be provided. 

Storage: Designed to meet special needs in 
and near work areas. Should also be storage 
space on the wards for equipment and supplies 
usually needed for bedside treatments, For 
wheelchairs, stretchers, etc., it is best to plan 
“carport” space, not closets. All storage space 
should be accessible, simple, well lighted. 


Special Considerations 


Ventilation Adequate, controlled ventilation is 
of extreme importance in a physical therapy 
department. Many of the treatment procedures 
require the use of dry or moist heat, or active 
exercise, which raise body temperatures. A 
continuous, reliable flow of fresh air is es- 
sential to the comfort of patients and staff. This 
includes protection from drafts. 

Air conditioning, desirable for the entire de- 
partment, will be a necessity for certain areas 
of the physical therapy department, in most 
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sections of the country. The reduction of hu- 
midity for comfort, protection of equipment and 
reduction of the hazard of slippery floors 
makes sir conditioning vital in the underwater 
exercise ares. It has been demonstrated as 
desirable in the exercise area and in treatment 
cubicles, especially where heat producing 
equipment is used. Air conditioning engineers 
should be consulted before ventilation equip- 
ment is installed. 


Sinks Hospitels hand washing lavatories with 
hot and cold water mixing outlets, preferably 
foot operated, should be located at the proper 
height in convenient places. At least one sink 
should be of sufficient width end depth to 
accommodate the care of wet packs and other 
special washing needs. 


Interior Finishes The activity of patients in 
wheelchairs, on stretchers and crutches sub- 
jects floors and walls to heavy wear. Materials 
which will stand up under such rough usage, 
remain attractive and require » minimum of 
maintenance should be specified despite higher 
costs. 

All interior wall surfaces of the department 
should have a durable and attractive wainscot 
to protect them against damage by wheel- 
chairs, stretchers and carts. Ceramic wall tile 
or glazed structural units will serve the pur- 
pose but they emphasize the institutional char- 
acter of the hospital. in patient areas this 
should be minimized as much as possible. In 
the last several years vinyl wall covering has 
gained in popularity as « wainscoting material, 
and to some extent for the entire wall, Two 
weights of the material are available; the 
heavier weight for areas subjected to severe 
abuse, the lighter weight for other parts of 
the wall. 

The use of decorative colors for interior 
finishes and equipment is, of course, highly 
desirable in this department as it ia in other 
parts of the hospite!l. Research in “color ther- 
apy” for hospitels adds to decorators’ ideas the 
therapeutic value of combinations of pastel 
colors. “Cool” pastels—green, biue, violet 
and their many derivatives—sare considered 
mildly restful. Some light colors in general are 
stimulating and may be of advantage in the 
exercise area. 


Doors For accommodation of stretcher and 
wheelchair traffic, doors within the department 
should be at least 40 inches wide. Raised 
thresholds should be eliminated. 


Ceiling Moorings These moorings, strategically 
located in the ceiling in treatment areas, have 
been found useful for attaching overhead 
equipment such as hoists, pulleys, bars, coun- 
ter balancing equipment, etc. They should be 
constructed and attached to joists in such a 
manner that each supports at least 500 pounds. 


Layout 


it is impossible to anticipate all of the practical 
problems of layout in « particular building or 
to say in advance that one pian or another is 
the right one. A few guidelines, however, may 
be useful in making decisions sbout Isyout. 

Expect to expand and pian for it from the be- 
ginning. It is impossible to overestimate the 
value of the exercise area. Give it as many 
square feet of appropriate spece as possible. 

Note the need to have the underwater exer- 
cise equipment grouped in one ares, separate 
but adjacent and accessible to the other treat- 
ment areas. 

When daciding which units to place next to 
each other or group together, consider how 


they are used by patients, especially the flow of 
traffic from one unit to another, Try to avoid 
needless traffic. Try to conserve the energies of 
staff. 

Visit other physical therapy departments and 
find out what the physical therapists like or 
would like to change in the layouts of their 
own departments. 


By ALONZO W. CLARK, AIA with the collat- 
oration of the American Occupational 
Therapy Association 


OCCUPATIONAL THERAPY DEPARTMENT 


The increasing recognition of occupational 
therapy os an integral part of the medical re- 
habilitation program has resulted in its be- 
coming an increasingly important element of 
hospital planning. 

These pages present a summary of the rec- 
ommendations of the American Occupational 
Therapy Association on the planning of typical 
occupational therapy departments, These 
basic plans and discussions were developed 
to serve only as guides for designing similar 
units, and will not be universally applicable 
without some modification. This material was 
presented at length in the October, 1960, issue 
of HOSPITALS, Journal of the American Hos- 
pital Association. For reprints of this article, 
which contains extensive equipment and sup- 
ply lists for planning storage, write American 
Occupational Therapy Association, 6000 Exec- 
utive Bivd., Suite 200. Rockville. MD 20852. 

Basic solutions for occupational therapy 
departments are largely dependent on the 
following factors: 

1. Number of patients to be treated. On the 
basis of hospital surveys ond committee rec- 
ommendations, it was agreed that 30 per cent 
of hospital patients should normally be re- 
ferred for occupational therapy. About 40 per 
cent of these would be treated in the clinic, 
and 60 per cent treated in their beds or on the 
wards. One occupational therapist in the clinic 
can generally accommodate sbout 15 patients 
in each of two daily sessions, one in the morn- 
ing, one in the afternoon. This number will 
vary according to the type of patient— more 
paychiatric patients, fewer physically disabled 
patients, 

2. Floor space required by patients. Approx- 
imately 54 to 61 sq ft per patient is recom- 
mended for the entire department, including 
clinic, office and storage. For the clinic alone, 
42 to 47 aq ft per patient is suggested to allow 
for easy circulation and use of equipment. 
These figures are based on o study of the needs 
of a typical department. 

3. Types of treatment media to be used. 
Some 70-odd activities are used in occupational 
therapy departments throughout the country. 
Basic requirements for small units are as 
follows; these should be expanded for larger 
units: 

a. Bench work—carpentry, plastics, motal 
work including painting and finishing of com- 
pleted projects. 

b. Table work —\eather, blockprinting, fly- 
tying, sewing and art work. 

c. Loom work —weaving, braiding. 

d. “Functional equipment" (not an active 
classification)—bicycle, jig saws and other 
adapted equipment for treatment of physical 
disabilities. 

Storage facilities should provide for at least 
3 months supply, as many institutions order on 


@ quarterly basis. Ail the above items must, 
of course, be adapted to suit « particular type 
and size of hospital. 

4. Location of the department in @ hospital. 
Daylighted space ss close to patient areas as 
possible and readily accessible to toilet facili- 
ties is recommended. Proximity to the physical 
therapy department is advisable. Necessary 
facilities include running water, gas, and elec- 
tric outlets; dust collectors for power wood- 
working tools are recommended. 


The Smaller Unit 


For hospitals up to » 250-bed capacity, @ basic 
plan wae evolved (see next page). At the rate 
of referral cited, up to 30 patients should be 
accommodated. These could be cared for by 
one therapist, with e possible second therapist 
for ward service. On the basie of 15 patients 
per session at 54 sq ft per patient, the entire 
unit was allotted 813.75 sq ft (17'4 by 46% ft). 
The clinic area, planned at 42 sq ft per patient, 
totals 638.75 aq ft (174 by 36% ft), The mini- 
mum basic activities were provided for with 20 
work stations for flexibility in selection. Activ- 
ities requiring bulky equipment such es print- 
ing and advanced ceramica were omitted, It 
was assumed that preparation and 4inishing 
could be done in the clinic or on & counter top 
in the storeroom. The following considerations 
were made for the three specific areas within 
the department: 

1. Clinic area. The tirat obvious requirement 
is space for free circulation around the required 
equipment (see general list following). Space 
for parking at least 3 wheel chairs is also nec- 
essary. Double doors at shop entrance simplify 
moving equipment and supplies. Sliding doors 
for upper cabinets avoid interference with 
patients working st counter tops. No display 
case for finished articles wae included as it 
was felt that this emphasized the product 
rather than therapeutic objectives. 

2. Storage sree. Space wes provided for a 
mobile cart for servicing ward patients. A cabi- 
net with work top was included for preparation 
and finishing work. It was assumed that only 
8-ft lengths of lumber and plywood would be 
stored in this basic unit, and that other closets, 
rooms, etc. in various parts of the hospital 
could be used for “dead storage.” 

3. Office area. Space wes provided for the 
usual office furnishings. A large glass panel in 
front of the desk facilitates contro! and super- 
vision of the unit. 


Variations for Hospital Types The basic pian is 
directly applicable to psychiatric and general 
medical and surgical hospitals. in the latter 
case, 8 bicycle jig saw is recommended in place 
of a drill press stand (a table model drill press 
could be used). 

Tuberculosis hospitals require two minor 
changes: replacement of one floor loom and 
the braid-weaving frame with two industrial 
sewing machines. 

Pediatric hospitals need the following 
changes: a plan adaptable to division into two 
parts —one for small children, one for adoles- 
cents. For equipment changes, see pian. Tables 
should adjust in height. 

Physical disability hospitals can use the 
basic plan with a few variations in equipment. 
Although fewer patients can be treated per 
therapist, fewer will be able to come to the 
clinic for treatment; a second therapist will be 
needed for treatment in the wards. 


The Larger Unit 


A basic plan for a typical occupational therapy 
unit for large hospitals of approximately 500 





Plan adapted to physical disabilities hospitals 





Plan adapted to pediatric hospitals 


Fig. 1 Floor plans for typical occupational therapy 
department in hospitals up to 250-bed capacity. 
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1. Shadow board cabinet 

2. Electric tool grinder 

3. Tool storage and work 

bench 

4. 2-man bench 

5. Electric jig saw 

6. Drill press 

7. Weave frame 

8. Step stool 

9. Stainless steel sink 

10. Chair 

11, Table—T1A. Adjust- 
able table 

12. Floor loom 

13. Warping board 

14, Open shelving 

15. Pyll-out shelf 

16. Storage cabinet 

17. Bench for loom 

18. File cabinet 

19. Book shelf and cabinet 

20. Tool cabinet 

21. Paint cabinet 

22. Finishing bench and 
cabinets 

23. Electric hot plate 

24. Lumber rack 

25. Drinking fountain 

26. Bulletin board 

27. Storage bins and 
work bench 

28. Table loom 

29. Glass panel 

30. Ironing board 

31. Fluorescent light 

32. Ward cart 

33. Desk 

34, Trash basket 

35. Sand box 

36. Play house 

37. Circular table 

38. Cut-out table — 
adjustable 

39. Power lathe 

40. Bicycle jig sow 

41. Treadle sander 

42. Accordion type 
telding door 

43. Large kiln 

44. Small kiln 

45. Damp closet 

46. Potters wheel 

47. Imposing table 

48. Type cabinet 

49. Printing press 

50. Electric circular saw 

51. Typewriter table 

52. Electric belt sander 

53. Electric dise sander 

54. Sewing machine 
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Fig. 2 Floor plans for typical occu- 

pational therapy department in 

hospitals up to 500-bed capacity. 

1. Shadow board cabinet 

2. Electric tool grinder 

} 3. Tool storage and 

NETL CHAIRS ee 

. 2-man bench 

. Electric jig saw 

. Drill press 

Weave frame 

. Step stool 

. Stainless steel sink 

. Chair 

. Table—11A. Adjust- 

TABLE WoRKk akle table 

12. Floor loom 

13. Warping board 

14. Open shelving 

15. Pull-out shelf 

16. Storage cabinet 

17. Bench for loom 

18. File cabinet 

19. Book shelf and cabinet 

20. Tool cabinet 

21. Paint cabinet 

22. Finishing beach and 
cabinets 

23. Electric hot plate 

24. Lumber rack 

25. Drinking fountain 

26. Bulletin board 

27. Storage bins and 
work bench 

28. Table loom 

29. Glass panel 

30. lrening board 

31. Fluorescent light 

32. Ward cart 

33. Desk 

34. Trash basket 

35. Sand box 

36. Play house 

37. Circular table 

38. Cut-out table— 
adjustable 

39. Power lathe 

40. Bicycle jig saw 

41. Treadle sander 

42. Accordion type 
folding door 

43. Large kiln 

44. Small kiln 

45. Damp closet 

46. Potters wheel 

47. Imposing table 

48. Type cabinet 

49. Printing press 

50. Electric circular saw 

51. Typewriter table 

52. Electric belt sander 

53. Electric dise sander 

54. Sewing machine 
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beds was shown previously. Again using the 
same basis for rate of patient referrais to the 
department (30 per cent of rated bed capacity), 
the large unit should accommodate 150 pa- 
tients a day. The actual clinic load would be 60 
patients (40 per cent of 150), or about 30 in 
each of two sessions. 

The unit as presented was planned on the 
basis of 31 patients. Using 61 sq ft per person, 
the gross area allotted the entire unit is approx- 
imately 1,880 sq ft. Net area of the clinic is 
about 1,450 sq ft, or 47 sq ft per person. 

This increased space per person over that 
allowed in the smatter unit is the result of 
adding two activities requiring bulky equip- 
ment and seperate rooms. These are ceramics 
and printing. It was also deemed essential 
to have « separate ward preparation room to 
serve the increased number of ward patients. 
To allow for a necessary dispersion factor, 
10 extra work stations are provided in the 
clinic. The larger unit therefore contains the 
following sections: 

1. Clinic, including weaving and table activ- 
ities ares, bench activities, printing unit, 
ceramics unit. 

2. Office. 

3. Storage. 

4. Ward preparation area. 

Three therapists plus three assistants could 
run clinic and wards. 

Space requirements for the various activities 
were determined from the following estimate: 





% of No. of 

Activity patients patients 
Wood, plastics, metal....... 22 7 

General crafts (table 

activities) . . . 64 19 
Ceramics ... . . tame 3 3 
PR ae So esa 5 2 
100 31 


Variations for Hospital Types The larger plan is 
suitable for general medical and surgical hos- 
pitals, psychiatric hospitals and, with minor 
changes in equipment, for hospitals treating 
physical disabilities. Several units might be 
used for very large psychiatric hospitals. 
Paediatric hospitals are seidom as large as 500 
beds; if so more personne! sre needed. 


Compiled by the Architectural and Engineer- 
ing Branch, Division of Hospital and Medical 
Facilities, U.S. Public Health Service; August 
Hoenack, Branch Chief 


CHECKLIST OF SPACES FOR A COMMUNITY 
MENTAL HEALTH CENTER 


Facilities listed are those that may be required 
in the overall programs of mental health cen- 
ters. They can be in one or several buildings 
on one or several sites, even under one or 
several cooperating ownerships. The list is for 
review by architects and administrators when- 
ever new facilities are planned. 


ADMINISTRATION 


Office apace for: 

1, Director 

2. Assistant director 

3. Nursing director 

4. Secretaries and typists 

5. Business office 
Ancillary spaces: 

1, Record room 

2. Staff lounge 


Library 

Conference room 

Lobby and waiting 
Toilets: public, personnel 


DIAGNOSTIC & TREATMENT 


2aee 


Laboratory: 

1. Office 

2. Clinical 

3. Pathology 

4. Bacteriology 

5. Washing and sterilizing 
Suites: 

Basal metabolism and electrocardiology 
Morgue and autopsy 

Dental 

Eye, ear, nose and throat 
Electrooncephalography 

. Radiology 

Physical therapy: 

1. Electrotherapy 

2. Hydrotherapy with exercise 

3. Small gymnasium 
Pharmacy department 
Occupational therapy: 

1. Space for small woodworking tools 
and benches for carpentry, metal work, leather 
work, printing, weaving, rug making, etc. 

2. Office 

3. Storage room 


OUTPATIENT EXAMINATION AND 
TREATMENT 


Office space for: 
Psychiatrists 
Psychologists 
Social workers 
Nurses 
Health educators 
Occupational therapists 
Rehabilitation counselors 
Recrestion therapists 
Clerical operators 
10. Aides 
11. Research analyst 
12. Group therapy and conference 
(Lobby, waiting space, and toilets may be com- 
bined with those in the administrative area.) 


on een- 
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INPATIENT FACILITIES 


Facilities may be required for the following 
types of patients grouped in accordance with 
the local program. (Seperate spaces for male 
and female. Treatment and diagnosis spaces 
for each category.) 


Patients’ categories: 
New admissions 
Quiet ambulant 
Disturbed 
Alcoholic 
Criminalistic 
Day care 
Night care 
Children 
a. Emotionally disturbed 
b. Retarded 
Each patient care unit: 
1. Waiting space for visitors 
2. Doctors’ offices and examination rooms 
3. Offices for psychologists, social work- 
ors, therapist or others as required 
Nurses’ station and toilet 
Conference room 
Therapy space 
Day room(s) 
Utility room 
Pantry or 
Dining room 
11. Washroom and toilets 
12. Patients’ lockers 
13. Showers and bathrooms 
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14. Storage (for recreational and occupa- 
tional therapy equipment) 
15. Supply and linen storage 
16. Janitors’ closet 
17. Stretcher sicove 
Minimum room areas: 
1. BO sq ft per bed in aicoves and four- 
bed rooms 
2. 100 sq ft in single rooms 
3. 40 to 50 sq ft per patient in day rooms, 
preferably divided into one large and one small 
room 


STERILIZING AND SUPPLY FACILITIES 


(Sufficient to serve both outpatients and in- 
patients.) 


SERVICE DEPARTMENT 


Dietary facilities: 

Main kitchen and bakery 

Dietitians’ office 

Dishwashing room 

Refrigerators 

Garbage collecting and disposal facili- 
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ties 

6. Can washing room 

7. Day storage room 

8. Staff dining room 
Housekeeping facilities: 

1. Laundry 

2. Seperate sorting room 

3. Separate clean linen and sewing room 

4. Housekeeper's office and storage (near 
linen storage) 
Mechanical facilities: 

1. Boiler room and pump room 

2. Engineer's office 

3. Shower and locker room 
Maintenance shops: 

Carpentry, painting, 
rooms 
Employees’ facilities: 
Locker, rest, toilet and shower rooms for 

various categories 
Storage: 

1. Medical records 

2. General storage (a minimum 20 sq ft 
per bed to be concentrated in one srea) 


mechanical, repair 


GENERAL HOSPITAL LABORATORY 
Preliminary Planning 


Locate the department as favorably as possible 
for the laboratory steff and the ambulent 
inpatients and outpatients. A space on the first 
floor near an elevator is preferable. Also, an- 
other determinant in locating the laboratory is 
the consideration for future expansion. 

In determining the overall size of the labora- 
tory, the firet concern is the individual techni- 
cal units. It is only after the size of these units 
has been established and an architectural lay- 
out has been developed to fit the program 
that the sum of the sreas can accurately reflect 
the size of the laboratory department. 

The squere-foot-per-bed ratio is no longer 
considered a desirable guide in determining the 
size of a hospital department because of the 
wide variation of such factors as type and size 
of hospital, pattern of usage, growth of the 
community, and medical practice. Plans for the 


Planning the Laboratory for the General 
Hospital, Public Health Service, Dept. of 
Health, Education, and Welfare, 1963 
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laboratory srea should be based on work 
volumes within specific ranges, such ae 
40,000-75,000 tests, or 75,000-120,000 tests. 
The key to this method is to estimate the work 
volume and its breakdown into work unita for 
hospitals of different sizes. 

The following is an outline of the procedure 
which may be used in estimating needed lab- 
oratory space, based on the number of tests 
performed, personnel, and equipment. 

1. Break down the total volume of work into 
units, such as hematology, urinalysis, chem- 
istry, as previously noted. 

2. Determine the number of technologists 
required in each department. The data shown in 
Table 1 may be used os « basis for this deter- 
mination. 

3. Determine the necessary equipment and 
space for the number of technologists required. 

For the purpose of developing guide material, 
the Architectural and Engineering Branch of 
the Division of Hospital and Medical Facilities 
collected data from 360 hospitais in addition 
to the data compiled by the Committee on 
Laboratory Planning of the College of American 
Pathologists. Tables 2, 3, 4, and 5 present 
these data. 

Many taboratories show annual workload 
increases of about 10 percent, thus doubling 
the work volume in approximately nine years. 


TABLE 1 Tests Performed Annually per Medical Technologist* 





laboratory Unit 





Hematology 
Urinalysis 
Serology 
Biochemistry 
Bacteriology 
Histology 
Parasitology 


This annual increase should be considered 
during the planning stage of the laboratory. 
However, improved techniques and automation 
suggest that it may be possible for a greater 
volume of work to be done in the same work 
area size. 


Laboratory Guide Plan 


Plan A is a suggested plan for a hospital lebora- 
tory service with an estimated workload of 
70,000 to 120,000 laboratory tests annually. 
For planning purposes, this laboratory is de- 
signed to serve a general hospital of 150 to 200 
beds. The nontechnical staff would include one 
or more laboratory helpers in the glesswashing 
and sterilizing unit and ao clerk-typist and secre- 
tary in the administrative unit. (See Fig. 18.) 

The laboratory services of » general hospital 
having this work volume would require work 
areas for six main technical units: hematology, 
blood bank, urinalysis, biochemistry, histology, 
and serology-bacteriology. 

The biock plan hes been utilized here, as it 
provides a good functional reiationship for all 
units. The pathologist's office in the center 
provides for easy supervision of the work ste- 
tions; the hematology unit is near the waiting 
room; the bacteriology unit is at the end of the 


laboratory, yet near the washing and sterilizing 
areas; and the histology unit is near the path- 
ologiat's office. 

Other schemes similar to that shown in Plan 
D or a typical wing arrangement with e corridor 
down the center would also be satisfactory. 

In the technical area of Plan A, the open plan 
arrangement (except for the histology and 
serology-bacteriology units) has several ad- 
vantages over the “separate room for each unit" 
acheme for hospitals of this size. These advan- 
tages include: easier supervision; common use 
of such equipment as desks, refrigerators, 
and centrifuges; flexible use of personnel; 
and more available space since many doors 
and partitions are eliminated. If desired, parti- 
tions could be erected between each unit, as 
indicated on the plan for the histology and 
serology-bacteriology units. 


Laboratory Module for Techical Area Maximum 
flexibility is desirable in the technical work 
areas of the laboratory department. in the 
plans, this has been achieved by using o mod- 
ule of approximately 10 by 20 ft, with «» similar 
arrangement for each module. Each one con- 
sists of two standard laboratory workbenches 
12 ft long, 30 in. deep, with a working surface 
or counter of about 23 in., and # reagent shelf. 
Knee spaces are indicated where needed for 


TABLE 4 Tests Performed Annually in Each Laboratory Unit 











———— 
* These figures were derived from data developed by Seward E. Owen and 
Edmund P. Finch, presented in two articles published in Modern 
Hovspital, June and October, 1957, Titles of the articles are: “How to 
Calculate the Laboratury Work Load” and “How to Measure Laboratory 
Productivity” 


TABLE 2 Tests Performed Annually in General Hospitals 








Hospitol Number of Tests 

Bed Size low High Medion 
50. 99 12,000 25,000 19,000 
100.149 24,000 75,000 39,000 
150-200 55,000 163,000 69,000 





TABLE 3 Utilization Index of Laboratory Services in General 
Hospitals 








Hospital Tests per Patient Doy 

Bed Size low High Median 
100.149 1.05 2.02 1.29 
150-200 1.08 2.67 1.32 








Tests General Hospitals—150-200 Beds 
13,400 Technologists 
30,720 Required 
11,520 Unit low High Medion Median High 
9,600 
7,680 Urinolysis 6,200 20,100 11,300 0.4 7 
3,840 Hematology 29,800 81,200 35,800 2.5 5. 
9,600 Serology 3,600 13,500 6,800 0.6 ww 
Biochemistry 2,300 19,600 6,600 07 i 
Porasitology* - - - - - 
Bacteriology 400 4,700 1,800 0.2 4 
Histology 700 5,100 1,800 0.5 3 
Basal Metabolism 30 700 400 
Electrocordiograms 800 4,200 1,300 
Blood Bonk Tests 130 =. 23,200 4,500 10 2.0 
Tronstusions B00 2,000 1,000 
Other 500 9,600 1,700 
TOTALS 59 13.3 





* Included with urinalysis 


TABLE 5 Tests Performed Annually in Each Laboratory Unit 





General Hospitals— 100.149 Beds 








Technologists 
Required 
Unit low High Median Medien High 
Urinolysis 3,000 9,000 4,800 02 0.3 
Hematology 9,000 37,000 20,200 V4 2.5 
Serology 220 5,600 3,500 0.3 04 
Biochemistry 1,300 5,300 2,800 03 06 
Bacteriology 85 3,800 700 0.09 05 
Histology 700 3,100 1,500 0.4 08 
Parasitology 200 250 200 0.02 0.02 
Bosal Metabolism 20 300 60 - - 
Electrocardiograms 500 3,300 650 0.5 1.0 
Blood Bank Tests 20 9,200 2,800 
Tronstusions 400 1,300 700 
Other 80 7,300 400 
TOTALS 3.21 6.12 
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personnel who perform tests from ao sitting 
position. Drawers, cabinets, and shelves ore 
provided below the work counter for daily 
equipment and supplies. This arrangement pro- 
vides a 5-ft aisle between workbenches, which 
ia considered optimum for movement within 
the working area. Equipment such as cen- 
trifuges, refrigerators, and desks, which may 
be used jointly by the personnel, is located 
opposite the units along the interior of the 
technical work area. 


Technical Areas Hematology-Biood Bank Unit. 
A standard module is assigned to the heme- 
tology-blood bank unit. One half of this module 
is provided with a workbench for procedures 
such as hemoglobin tests, sedimentation rates, 
staining, and washing of pipettes (in Plan A, 
counter No. 7 on left side of unit). Knee space 
and storage cabinets are provided below the 
counter. In the other half of the module, a work- 
bench 30 in. high, with three knee spaces, is 
provided for technologists who are seated 
during tests, such as those involving micro- 
scopic procedures. 

The micro-hematocrit centrifuge, because 
of its noise and vibration when in use, is placed 
in the general technical area along the interior 
wall directly opposite the hematology unit. The 
other equipment needed by this work unit, 
such as a refrigerator, centrifuge, and record- 
ing desk, is located conveniently opposite the 
unit, where it is shared with the urinalysis and 
the chemistry units. 

It is assumed that the laboratory will obtain 
blood for transfusions from other sources, 
and, therefore, needs only facilities for blood 
storage. A blood bank refrigerator is provided 
for this purpose in the examination and test 
room. Compatibility tests on the blood are done 
in the hematology unit. A hospital which op- 
erates a seifcontained blood bank, that is, 
collects and does complete processing of all 
blood, should provide a separate bleeding 
room, processing laboratory, donors’ recovery 
room, and an office available for preliminary 
physical examinations. 

Urinalysis Unit. The urinalysis unit is 
assigned one half of a standard module, con- 
sisting of s workbench, 12 linear ft long and 
30 in, high, and serves as the work area for the 
microscopic and chemical examinations. Five 
linear ft of the workbench and a knee space 
ere provided for personnel performing the 
microscopic examinations; the remainder of 
the workbench is used for the chemical exami- 
nations. A sink located at one end of the work- 
bench provides # continuous working surface 
for the technologists. 

Biochemistry Unit. The biochemistry unit 
requires an area that occupies one and a half 
standard laboratory modules. The half module 
is shared with the urinalysis unit and is used 
for the necessary preliminary procedures that 
are done prior to the actual chemical analyses. 
A knee space is provided in this workbench 
for personne! who perform titrations and other 
procedures while seated. The adjoining module 
provides workbench erea where a variety of 
chemical procedures may be performed and 
includes s fume hood for removal of vapors 
and gases. 

The workbenches for the chemical proce- 
dures are about 36 in. high, with drawers and 
cabinets below. The reagent shelves are used 
to hold the chemicals needed during the pro- 
cedures. Two utility sinks are provided, one in 
each chemistry work ares. Apparatus used in 
this unit is cleaned by the personne! in the unit; 
test tubes, pipettes, and flasks are sent to the 
central glass-washing area nearby 

An instrument table 36 in. high is located 


slong the interior wall opposite this unit where 
chemical apparatus, such as colorimeter, flame 
photometer, spectrophotometer, and carbon 
dioxide gas opparetus are placed. Adjacent 
to the instrument table is an analytical balance 
on 6 vibration-free table or other type of sup- 
port. By placing this apparatus away from the 
busy preparation and test procedure work 
areas, personnel can use the apparatus without 
interference from other procedures. It also 
lessens the possibility of damage to the equip- 
ment by the accidents! spillage or splattering 
of chemical reagents. 

A centrifuge, refrigerator, and desk are pro- 
vided along the interior wall opposite the unit 
for the use of the personnel in this unit. The 
desk and refrigerator sre sheared with the 
urinalysis and the hematology units. 

Histology Unit. The histology unit is 
assigned a standard module, separated trom 
the other units by o partition to prevent odors 
from spreading to other areas. It is located 
near the pathologist's office since the medical 
technologist here works under his direction 
and supervision. 

Along one half of the module, an area is 
utilized by the pathologist to examine surgical 
and autopsy specimens and to select the tis- 
sues for slide sections to be prepared by the 
technologist. An exhaust hood is provided over 
this section, as shown in the plan (No. 53), 
to draw off disagreeable odors from specimens 
and solutions. The remainder of the module 
is used for the processing and staining of 
tissues. Knee apaces are provided, one at each 
of the specialized work areas. The workbench 
is 30 in. high with # 22- or 23-in..deep working 
ares, cabinets and drawers below the counter, 
and e reagent shelf. Wall-hung cabinets are 
provided for additional storage. A utility sink is 
provided at the end of the workbench. 

Serology-Becteriology Unit. The serology 
and bacteriology work is combined in one stan- 
dard laboratory module, where o half module 
is assigned to each unit. Culture media for use 
in bacteriology are prepared in the bacteriology 
work area and sent to the sterilizing unit for 
sterilization. 

The workbenches are 30-in. high with a 22- 
or 23-in.-deep working area, and wre provided 
with reagent shelves. A knee space is provided 
in each workbench since most of the proce- 
dures ore done in a sitting position, A utility 
sink is provided for the personnel in both units, 
but the bacteriology unit also requires a sink 
for the staining of slides. A fume hood is pro- 
vided to prevent the spread of possible infec- 
tion to personne! when preparing specimens 
from suspect cases of tuberculosis, fungus, or 
virus diseases. 

A centrifuge, retrigerator, and incubator are 
provided along the interior wall within the unit, 
A desk is also conveniently located for the use 
of the personnel. 

This module is partitioned and separated 
from the other unita by a door to reduce con- 
tamination of air and the hazard of infection to 
personne! in the other lab areas. 


Administrative Area The administrative area 
is seperated from the technical work areas so 
that the nonlaboratory personnel need not 
enter the technice!l areas. This is the central 
control and collection point for receiving speci- 
mens and is the reception area for the patients 
and the hospital staff who come to the labora- 
tory. 

Waiting Room. A waiting ares, with con- 
ventional waiting room furnishings, is provided 
for the ambulant patients. In this area, » desk 
is provided for a clerk-typist. An intercommuni- 
cation system between the technical areas of 


the laboratory and the clerk-typist is recom- 
mended. This enables her to quickly notify the 
technical personnel when a patient arrives and 
also to transfer phone calls for information 
concerning 4 laboratory report. 

The pathologist's secretary is also located 
in this area, near the pathologist's office. She 
takes dictation and handles all the pathologist's 
correspondence, surgical pathological reports, 
and autopsy protocols. 

Venipuncture Cubicle. A venipuncture 
cubicle is provided where blood specimens 
are taken from the ombulant patients sent to 
the laboratory. 

Specimen Toilet. A specimen toilet is pro- 
vided in this ares for the collection of urine 
and stool specimens; a pass window opens 
directly into the technical area near the urinal- 
ysis unit. 

Basal Metabolism-Electrocardiography Room. 
A room is also located here far basal metab- 
olism tests and electrocardiograms, and when 
necessary, to obtain blood from donors. A 
desk is provided in this room to permit han- 
dling of paper work. A lavatory is also pro- 
vided. 

Pathologist’: Office. The pathologist's 
office is located so that he may have easy 
access to the technical areas of the laboratory, 
particularly the histology unit. This office is 
separated by « glass partition which permits 
the pathologist to observe the technical work 
areas. A draw curtain may be used when he 
desires privacy. Those who wish to consult 
the pathologist have access to his office 
through an entrance from the administrative 
ares. 





Auxiliary Service Aress The auxiliary service 
units are located adjacent to the administrative 
area and are easily accessible to the technical 
areas, 

Glass Washing and Sterilizing Unit. The 
glass washing and sterilizing unit is close to the 
serology-bacteriology and the biochemistry 
units which will utilize such services more 
often than the other units. A separate door 
leads directly into the serology-bacteriology 
unit so that contaminated glassware need not 
be transported through other work areas. 

Within this unit are located o water still, 
pressure sterilizer, sterilizing oven, and pipette 
washer. Storage cabinets are siso provided for 
stock items of glassware, chemicals, and 
reagents. A hood over the sterilizers and water 
still is used to exheust the heat generated by 
the equipment. Utility carts ufed to transport 
dirty glassware from the various laboratory 
units to this ares are parked in this unit, 

Locker and Toilet Facilities. Separate 
locker and toilet facilities are provided within 
the laboratory department for the medical 
technologists. This convenience reduces the 
time personnel must be away from the work 
sress. Since most medical technologists are 
les, lockers have been provided for them 
in the department. However, where male tech- 
nologists are employed, lockers should also 
be provided for them, either in the laboratory 
or in another location. 

Optional Services. Clinical photography, 
medical illustration, and research facilities 
are not included in the plan because of their 
specialized requirements. If these services 
are to be part of the laboratory department, 
revision and expansion of the plan will be 
necessary. 





Guide Plans for Smaller Hospital Laboratories 


Pian B is a suggested guide for a general hos- 
pital laboratory service having an anticipated 
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(a) 
LEGEND 
1. Desk, 30 by 40 in., single pedestal 27. Table for Harvard trip balance 54. Easy chair 
2. Filing cabinet, letter size 28. Waste paper receptacle 55. Wall-hung water closet 
3. Counter, 30-in. high 29. Refrigerator, 8 cu, ft. 56. Paper towel dispenser 
4. Staining sink 30. Refrigerator, blood bank 57. Grab bar, continuous 
5. Cup sink $1. Worktable 58. Emergency call station (push button) connected 
6. Analytical balance 32. Micro-hematocrit centrifuge to buzzer at secretary's desk 
7, Counter, 36-in. high 33. Examination table 59. Telephone outlet 
8. Cabinets with adjustable shelves, below counter 34, Lavatory 60. Intercommunication system outlet 
9. Electric strip outlets, continuous 35. Basal metabolism apparatus 61. Buzzer ‘at receptionist's desk from emergency 
10, Bookcase 36. Electrocardiograph calling stations 
11, Utility sink 37. Hook strip 62. Hook on toilet-side of door 
12. Gas outlet 38. Table, 24 by 36 in, 63. Fire extinguisher 
13. Table for magazines 39. Storage cabinets 64. Pass-through between toilet and laboratory 
14, Suction outlet 40. Water still, 2-6 gals. per hr. 65. Exhaust air grills near floor 
15. Compressed air outlet 41. Adult scale 66. Wall cabinet 
16, Table for instruments 42, Fume hood 67. Refrigerator, 11 cu. ft. 
17. Straight chair 43. Double-pedestal office desk 68. Pipette washer 
18. Stool 44. Office chair, swivel, with arms 69. Shelf, for pipette washer, 10 in. above floor 
19. Two-compartment sink 8-in, deep; drainboards- 45. Noncorrosive metal work surface; pitch to sink 70. Folding door 
noncorrosive metal; peg boards above drainboards 46. Typewriter desk 71, Table for electrocardiograph 
20. Cabinet with trash receptacle on inside of door | 47- Posture chair 72. Window 
21. Utility cart 48. Technicians’ lockers 73. Curtain 
22, Laboratory pressure sterilizer 49. Specimen receiving table 74, Sink with electric waste disposal 
23. Hot air oven 50. Request file with pigeon holes 75. Carbon dioxide cylinder 
24. Incubator 51. Slide file cabinet 76. Gas cylinders under table 
26. Shelf or table for analytical balance 52. Microscope table 77. Shelf for urine bottles 
26. Centrifuge 53. Exhaust hood 78. Drawers with adjustable ves, below counter 


Fig. 1 (a) Plan A (70,000 to 120,000 tests annually) for average sixe of 150 to 200 beds. (b) Plan B 
(40,000 to 75,000 tests annually) for average size of 100 to 150 beds. (c) Plan C (20,000 to 30,000 


tests annually) for less than 100 beds. 
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Fig. 1 (cont.) (a) Plan A (70,000 to 120,000 tests annually) for average size of 150 to 200 beds. (b) 


Pian B (40,000 to 75,000 tests annually) for 
30,000 tests annually) for less than 100 beds. 
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annual workload of 40,000 to 75,000 tests. The 
estimated technical staff required to handle 
this workload is 4 to 7 medical technologists, 
based on the annual workload per technologist 
(Tables 1 and 5). The nontechnical staff would 
include one or more laboratory helpers in the 
glass washing and sterilizing unit and a secre- 
tary to handle the administrative work. This 
plan provides for a laboratory department 
having a full-time pathologist. It is assumed 
that a histology unit will be needed. 

A laboratory service performing a yearly 
volume of 40,000 to 75,000 tests requires the 
same types of technical units as one that 
handles 70,000 to 120,000 laboratory tests. 
The space requirements for the technical work 
areas of the units are reduced, however, be- 
cause the workload is less and fewer technol- 
ogists are needed. (See Fig. 1b.) 

Technical, Administrative, Auxiliary Areas. 
The plan provides four laboratory modules 
where the technical procedures performed 
include hematology, urinalysis, biochemistry, 
histology, and serology-bacteriology. Only the 
biochemistry unit is reduced in area because 
of less work and simpler procedures. The de- 
creased work volume in the other units does 
not warrant further reduction of their work 
areas. 

The principle of having equipment such es 
centrifuges, refrigerators, and recording desks 
close to the working unit which is to use them 
was followed as in Plan A. 

Because of the decreased workload, the 
working area and the space for clerical per- 
sonnel also are reduced. 

The glass washing, sterilizing, storage space, 
and technicians’ locker facilities also are 
reduced. 

Plan D presents a design which might be 
used for a laboratory service in a small hos- 
pital. It allots the same areas for the technical, 
administrative, and auxiliary service units that 
Plan B provides, but the total square footage is 
less. However, more difficulty is encountered 
in providing as efficient a relationship between 
the administrative and auxiliary services and 
the technical laboratory units as in the plans 
for larger departments. (See Fig. 2.) 

Plan C is a suggested plan for a general 
hospital laboratory service handling an annual 
workload of from 20,000 to 30,000 tests. The 
estimated technical staff required to handle 
this workload is 2 to 3 medical technologists, 
based on the workload per technologist and the 
annual volume of tests (Tables 1 and 2). The 
nontechnical staff would include one labora- 
tory helper and a clerk-typist. (See Fig. 1c.) 

The utilization of the standard laboratory 
module previously described permits even the 
small laboratory to be divided into technical, 
administrative, and auxiliary service work 
areas where the technologists may work in an 
area designed for the specific task. 

Because of the decreased workload in a 
laboratory of this size, it is feasible to combine 
the hematology, bacteriology, and serology 
units by providing half a module for hema- 
tology and the other half for bacteriology and 
serology. A second module is provided for 
urinalysis and biochemistry, storage space, 
and refrigerator. Only the more common and 
simple laboratory procedures would be done 
in these units. 

A glass washing and sterilizing area is pro- 
vided directly opposite but apart from the tech- 
nical work areas. 

The administrative area provides a small 
waiting room where a clerk-typist receives 
patients and laboratory requests and speci- 
mens. In this area, a room is also provided 
for performing basal metabolism tests and 
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Fig. 4 Diagram of piping behind laboratory workbenches. 


electrocardiograms. This room also can be 
used for obtaining blood specimens from 
ambulant patients. 


Utility Services 


The utility service systems required in the op- 
eration of the laboratory include water, waste, 
g@s, vacuum and compressed air, Because of 
the importance of these systems, the need for 
continuity of service, and the probability of 
future expansion, careful study is necessary in 
designing them for safety and efficiency. 
Piping systems should not be exposed be- 
cause they create housekeeping problems as 
dirt collectors and may be hazardous; many are 
noisy and unsightly. They should be located 
where they will be easily accessible for service 


and repairs with a minimum of disruption of 
normal laboratory services. A sufficient num- 
ber of valves, traps, and cleanout openings 
should be installed and should be located so 
as to permit maximum use of the facilities 
during repairs. 

Laboratory benches are usually placed at 
right angles to and adjoining outside walls to 
effectively utilize space. This location of the 
benches simplifies, to some extent, the arrange- 
ment of the piping systems by installing verti- 
cal lines in the outside wall and mounting the 
horizontal piping on this wall. This arrange- 
ment is particularly advantageous for the waste 
vent stacks which must be carried vertically 
to the roof. Removable panels between the 
bench islands on the outside wall provide easy 
access to the main piping systems and sec- 


tionalizing valves, Branch lines may be carried 
from the horizontal wall piping through the 
center of the island to serve the benches on 
both sides. (See Figs. 3 and 4.) 

For safety purposes and to facilitate repairs, 
each individual piping system should be plainly 
identified by color, coding, or labeling. All 
waste piping should be of a noncorrosive mate- 
rial and should be discharged to a dilution pit 
or should be carried to @ point in the piping 
system where the discharge will be diluted 
by waste from other areas. 

Laboratory sinks should be made of noncor- 
rosive material and should be designed for 
laboratory service. A waste grinder under the 
sink in the serology unit is highly desirable 
for disposal of clotted blood which may other- 
wise clog the drain. 


LABOR-DELIVERY SUITE 
Locating the Delivery Suite 


Since the labor-delivery unit is basically self- 
sufficient, it may be located adjacent to the 
newborn nursery and maternity unit or else- 
where in the hospital; wherever possible, it 
should be located on the same floor. Transpor- 
tation of mother and infant is reduced and 
maximum utilization of staff is obtained when 
all three units are together. 

However, in large hospitals requiring more 
than one maternity nursing unit, another loce- 
tion may be required. 


Planning the Labor-Delivery Unit in the Gen- 
eral Hospital, Public Health Service, Depart- 
ment of Health, Education, and Welfare, 1964 


Functional Arrangement of the Delivery Suite 


The delivery suite includes three areas of 
activity: labor, delivery, and recovery. Proper 
sequential arrangement of labor, delivery, and 
recovery areas within the labor-delivery unit 
facilitates patient care and aids the staff in 
carrying out proper medical techniques and 
practices. (See Fig. 1.) 

Labor, delivery, and recovery rooms should 
be located and related for easy movement of 
patients from one area to another and for good 
patient observation. In large suites, locating 
service facilities on subsidiary corridors may 
help to reduce and control traffic. 

From the standpoint of asepsis, location of 
delivery rooms and service facilities is critical. 
A location as remote as practicable from the 
entrance to the suite will reduce traffic, cause 
less air turbulence, and provide greater privacy 
for the patient. 

Scrub-up areas should be adjacent to delivery 
rooms so that attending physicians can ob- 
serve delivery room procedures and the con- 
dition of the patient. 

A medical preparation facility serving labor 
and delivery areas should be convenient to 
both, accessible only to authorized personnel. 
This is usually located at the nurses’ station or 
control area. 

Storage for flammable anesthetics may not 
connect directly with anesthetizing sreas. 

A soiled holding room should be convenient 
for prepsring the delivery room for a sub- 
sequent patient and for retaining soiled articles 
for disposal, processing, or return to central 
service. 

Since the exact time of birth can seldom be 
determined, labor rooms should be close to 
delivery rooms but not so close that the two 
areas are intermixed or that patients in labor 
can overhear or view delivery room procedures. 
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A subsidiary corridor, if placed with a 
separate access to labor rooms, will permit 
the husband to visit in the labor room without 
passing through the main corridor and may 
also serve as a lounge area for ambulant pa- 
tients and authorized visitors. 

A recovery room should be located within 
the unit in an area: (1) adjacent to delivery 
rooms, or (2) near the main entrance to the 
unit. The determining factor may be the policy 
on permitting visitors to the recovery room. if 
no visitors are permitted, the first location has 
the advantage of immediate accessibility to 
delivery rooms and close proximity to the 
attending staff. The second location enables 
the husband to visit the patient without enter- 
ing more restricted areas of the unit. 

The location of the nurses’ station will be 
determined to some extent by the size of the 
delivery suite and the nursing staff, A nurses’ 
station for a unit of more than two delivery 
rooms should be placed near the entrance to 
serve as # control center for admitting and 
directing patients and performing other admin- 
istration procedures without permitting these 
activities to interfere with other areas of the 
unit. Hf continuous attendance is difficult 
because of a small staff, the nurses’ station 
may be located between labor and delivery 
areas so that nurses’ travel to observe patients, 
keep charts, and participate in delivery room 
procedures is reduced. 

Locker and toilet facilities for the obstetri- 
cal nursing staff and attending physicians 
should be included within the unit and 
arranged so that they will not enter clean areas 
in street clothes and will avoid exposure to con- 
taminated areas efter changing to obstetric 
garments. Where possible, entrances to these 
facilities from outside the unit are desirable. 

The doctors’ lounge and sleeping accom- 
modations should be located within the unit 
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adjacent to their locker facilities so that the 
physicians may be immediately available for 
patients’ needs. Even in the smallest hospitals, 
sleeping accommodations near the labor- 
delivery unit should be available to attending 
physicians. 

Dictation facilities should be located in or 
near the doctors’ lounge. 


Admitting and Preparation Various methods ore 
used to admit maternity patients: 

1. Through the main hospital admitting desk 
and then either to a maternity nursing unit or 
to a labor room in the delivery unit. 

2. Directly to labor rooms in the delivery 
suite. 

3. In an admitting and preparation unit. 
An admitting and preparation unit is desirable 
in hospitals where a large daily patient load 
makes it necessary, after observation, to group 
patients: those to be returned home, those 
to be sent to the nursing unit, and those to 
be admitted to the labor-delivery unit. 

if such @ unit is provided, two locations are 
feasible: (1) adjoining the hospital admitting 
area, and (2) adjacent to but not « part of the 
delivery suite, The first location facilitates the 
admitting process and permits immediste 
patient examination, provided the obstetrical 
staff is available, and it also prevents patients 
not in labor or those destined for isolation fram 
entering maternity nursing areas. The second 
location concentrates obstetrical steff activi- 
ties in a single ares of the hospital and silows 
immediate availability of the delivery suite in 
emergency cases. 


Labor Rooms Labor rooms should provide maxi- 
mum comfort and relaxation for the patient and 
should have facilities for examination, prepara- 
on. Unless on admitting and 
preparation unit outside the labor-delivary unit 
is available, the patient may be admitted 
directly to the labor room. 

Although traditional practice has permitted 
two or more beds in labor rooms, single oc- 
cupancy rooms are recommended. They elimi- 
nate the necessity for s patient preperation 
room, seperate infectious patients, provide 
greater privacy, and if in accordance with hos- 
pital policy, permit the husband to visit the 
patient during labor. These rooms should have 
a minimum floor area of 100 sq ft. Multiple 
occupancy rooms should have not less than 80 
aq ft per bed. If only one delivery room is re- 
quired, one labor room should be arranged as 
an emergency delivery room and should have 
@ minimum floor area of 180 sq ft. 

A toilet and lavatory for each labor room 
provides privacy for the ambulant patient, and 
reduces bedpan services; however, patient's 
use of the toilet should be controlled. If individ- 
ual toilet rooms are not provided, o single 
toilet room convenient to all labor rooms will 
suffice. 

One shower and dressing cubicle is suffi- 
cient for the labor room area. If admittance, 
preperation, and shower facilities are located 
outside the unit, the labor area shower may be 
omitted. Each labor room should have a lava- 
tory with gooseneck-type spout and foot- or 
wrist-operated controls, soap dispenser, and 
paper towel dispenser for handwashing by the 
patient, the nurse, and the physician. 

The minimum width for labor room doors 
is 3 ft 8 in. However, to provide for the passage 
of beds or stretchers, 4 ft is recommended. 
Each labor bed should be furnished with oxy- 
gen and suction outlets and nurses’ calling 
stations. Controls to provide adjustment of the 
level of general room lighting and the bed light 
are desirable. Air conditioning is recom- 







mended. Music, piped into each labor room 
and controlled at the nurses’ station, may be 
considered for the comfort of the patient. A 
cut-off in each room is required. 


Delivery Room in designing and equipping the 
delivery room, every facility for the welfare and 
safety of the mother and the newborn child 
should be incorporated. Basic considerations 
include the immediate availability of equipment 
and supplies, built-in protection against an- 
esthetic explosion, auxiliary electrical systems 
in case of power failure, an adequate air-con- 
ditioning system, and finishes that promote 
aseptic conditions. 

Space allowance for equipment and for the 
staff to circulate freely is a primary factor in 
determining the size of a delivery room. A clear 
floor area approximately 17 ft 6 in. square is 
generally large enough. 

The position of the anesthesiologist in the 
delivery room is determined by the arrange- 
ment of the backup table in the delivery room. 
This table is located in the cleanest area of the 
delivery room, away from all traffic and oppo- 
site the entrance to the sterilizer and scrubup 
areas. The feet of the patient are usually lo- 
cated nearest the backup table with the ob- 
stetrician at that end and the anesthesiologist 
at the opposite end. Since most anesthesiol- 
ogists are right-handed, their equipment is 
located on the right, and it is desirable to place 
the door so that the anesthesiologist's equip- 
ment can be located where it need not be 
moved when the patient is brought in. 

The view box should be located behind the 
anesthesiologist so that the circulating nurse 
may insert or remove films and the obstetrician 
may observe it without turning. 

It is assumed that cesarean sections will 
be performed in the surgical suite. 

A minimum ceiling height of 9 ft is required 
for an obstetrical light. Additional height is 
advantageous and may be required for some 
types of lighting fixtures. 

Oxygen and vacuum wall outlets should be 
installed near the bassinet locetion for use in 
resuscitation. 

Built-in cabinets in the delivery room should 
be kept to a minimum and used for storage of 
such supplies as sutures and special instru- 
mente. 

The minimum width for the delivery room 
door is 3 ft 8 in.; however, 4 ft ia recommended 
since patients will often be moved to the de- 
livery room on a labor bed. 

An emergency call system, foot or elbow- 
operated, must have stations in each delivery 
room with a dome light and buzzer in the corri- 
dor over each delivery room door and in locker 
rooms, lounge, nurses’ station, and other such 
sreas. A nurses’ intercom system must be pro- 
vided between these same sress. 





Recovery Room The recovery period, after de- 
livery, is critical and may last from 1 to 3 hours. 
During this period the mother requires close 
observation and special care by the Iabor- 
delivery nursing staff. Some hospitals insist on 
continuous bedside attendance during this 
time. Various locations may be used for pa- 
tients during the recovery period: a delivery 
room, 8 lebor room, a bed in the maternity 
nursing unit, or a recovery room used exclu- 
sively for this purpose. 

The recovery room has generally been 
accepted os 4 necessary facility in the delivery 
suite and should be considered for any hospital 
requiring three or more labor beds. A recovery 
room provides a location for recovering pa- 
tients, frees the delivery or labor room for 
cleanup prior to occupancy by another patient, 


concentrates patients in similar condition, 
and facilitates the special nursing care re- 
quired, 

In designing the recovery room, provision 
should be made for easy movement of stretch: 
ers or beds. If a number of patients will be 
cared for, @ separate entrance and an exit may 
be advisable. Space should be provided for a 
nurse's desk, an instrument cert or table, a 
clean supply cart, a soiled linen hamper, and a 
waste receptacie. The nurse's desk should be 
large enough for a telephone, charts, a nurses’ 
calling station, and forms and writing materiol. 
Cubicle curtains at each stretcher location 
should aliow clearance for attending the patient 
from either side. Oxygen and suction outlets 
and a nurses’ calling station should be installed 
at each stretcher position. Glass view panels 
between the room and the corridor facilitate 
observation. 





Nurses’ Station The nurses’ station is the ad- 
ministrative and control center of the labor- 
delivery unit. its size, complexity, and location 
will be determined by the extent of responsi- 
bilities charged to the obstetrical supervisor 
as well as by the size and staffing of the suite. 

If patients are admitted directly to the labor- 
delivery unit, the nurses’ station may be re- 
sponsible for admitting procedures. Inventory 
and requisitioning of supplies may be handled 
at the nurses’ station, although central service 
would assume this responsibility under a com- 
plement system. 

If office records are extensive, file cabinets 
moy be necessary. tn large units, an office for 
the obstetrical supervisor may be required. A 
bulletin board should be provided for work 
schedules and hospital bulletins. A desk-height 
counter for the master station of the nurses’ 
calling system, medical records, and a tele- 
phone may be adequate if the daily workload 
is small. 





Doctors’ Lockers and Lounge This ores should 
contain a locker room, o toilet and shower 
room, a lounge, and sleeping accommodations. 
If the staff is not large enough to warrant 
seperate facilities, a toilet-shower room and 
combined locker-lounge-sleeping room may 
serve staff needs. 

In hospitals with only one delivery room, 
a minimum of 6 lockers is recommended; in 
those with more than one delivery room, a mini- 
mum of 5 lockers per delivery room is recom- 
mended. The minimum size recommended for 
a locker is 12 by 18 by 60 in. 

Space should be provided in the locker room 
for a cart for clean scrub suits and a hamper 
for soiled linen. 

The lounge should accommodate a couch, 
chairs, bookcase, magazine table, and # tele- 
vision set. A recessed film illuminator should 
also be provided. If dictation booths are not 
provided, a suitable desk and chair for this pur- 
pose should be included in the lounge. 

Sleeping accommodations for the attending 
staff should be provided. For flexibility of use 
by either male or female doctors, it is prefer- 
able to provide single occupancy rooms for this 
purpose. in addition to the bed, furnishings 
should include chair and night table. If only 
® combined locker-lounge-sleeping room is 
required, the couch should open to make a bed. 





Scrub-up and Substerilizing Areas Hand scrubbing 
by the obstetrician and nurse is an essential 
part of delivery technique. Facilities should be 
next to the delivery room so that the physician 
can see into the delivery room through a gless 
view-panel while scrubbing. On the plan shown 
in this publication the scrub-up and substeril- 


izing areas are combined in one room. A door 
between this room and the delivery room is 
recommended. The area used for scrubbing 
should be deep enough s0 that persons scrub- 
bing will not interfere with traffic and so that 
splashed water will not constitute « hezard. 

if one scrub-up erea is to be used for two 
delivery rooms, at least three scrub sinks 
should be provided. 

The substerilizing area should contain a 
high-speed washer-sterilizer for emergency 
sterilization or for processing instruments. 


Supply and Equipment Storage Supplies. The 
main factor in determining the space allocation 
for supply storage in the labor-delivery unit 
is the method and frequency of issuing sup- 
plies from central supply ereas. Supplies in- 
clude all items processed by the laundry and 
central sterile supply and those issued from 
central service. Excluded are pharmacy, anes- 
thetic, or equipment items. All supplies should 
be kept in hospital central service and issued 
to the labor-delivery unit only after the required 
processing. 

A more recent storage method uses the same 
carts on which supplies are delivered from 
storage of clean and sterile items. Supplies 
used only in the delivery room are packed on 
one cart and those for other use on other carts. 
Clean supply carts may also be assigned to 
doctors’ and nurses’ locker rooms for scrub 
clothes and towels. This method requires a 
clean supply room near the delivery rooms for 
carts containing clean or sterile items, 

Equipment Storage. Equipment that is in- 
frequently used, such as delivery table parts 
and duplicate equipment not in use, should be 
stored in an equipment storage room in the 
unit. This room should have shelves for small 
items and floor space for larger equipment. 


Medications A medication preparation room or 
unit should be located near labor and delivery 
rooms for storage and preparation of drugs, 
including narcotics. 

Medication preparation requires uninter- 
rupted concentration by the nurse, and an 
enclosure or room with glass viewing panels 
is suggested for this function. A work counter 
with storage for syringes and accessories and 
s sink with gooseneck-type spout and foot or 
wrist controls for handwashing ere recom- 
mended. If stepped shelves, sized for the 
amaller medicine bottles, are provided, the 
nurse can read labels quickly and arrange medi- 
cines in the order desired. A wall cabinet is 
suggested for bottles of solutions, and an eye- 
level locked cabinet for narcotics should be 
furnished. Since some medicines must be 
maintained below room temperature, a refrig- 
erator is also required. 


Anesthesia Facilities The anesthesiologist should 
be consulted early in the planning stage to 
determine design requirements for anesthe- 
sia facilities including whet gases are to be 
piped; the number, size, and location of gas 
cylinders to be stored; and space required for 
cleaning and checking the anesthesia equip- 
ment. 

Piping oxygen and vacuum to delivery rooms 
and other areas of the hospital is standard prac- 
tice. In some hospitals, nitrous oxide is piped 
to the delivery room. 

A room should be provided in the unit for 
storing ges cylinders. Flammeble gases should 
be stored separately from oxygen and nitrous 
oxide, which may be stored in any location 
since there ere no hazards involved. Small 
cylinders sized to fit the anesthesia apperatus 
may be stored in racks. Cans of volatile liquids 


may be stored on shelves in the same storage 
ares. Shelves should be provided for equipment 
such os pressure gauges. Lerge cylinders 
should be stored upright in racks. Space for o 
gas cylinder truck or carrier may be necessary. 
The primary purpose of storage for these gases 
and volatile liquids within the unit is to assure 
availability over weekends and at night when 
main hospital supply rooms may be closed. 
Storage space for a 48-hour supply of gas is 
considered maximum, and additional storage 
space on the unit is not desirable. 





Instrument Processing The processing of instru- 
ments includes washing, preferably in a wash- 
er-sterilizer or by hand, disassembling where 
necessary, arranging for future use, and steril- 
izing. 

One of several methods may be followed for 
instrument processing. 

1. Soiled instruments are washed in the 
washer-sterilizer and sent to central sterile sup- 
ply for processing. The plan shown is besed on 
this assumption. 

2. Soiled instruments are sent directly to 
central supply for processing. The washer- 
sterilizer is required for emergency steriliza- 
tion. 

3. Processing may take place in the unit 
under the direction of the obstetrical super- 
visor. In this case a workroom is required. 


Soiled Holding Room All cleanup techniques in- 
cluding housekeeping are originated in this 
area, and soiled materials are placed here for 
disposal or return to central sterile supply 
for processing. This room will require a sink 
with drainboards for gross cleaning, a flushing 
rim sink for disposal of liquid wastes, a cart 
for storage of cleaning materials, carts and 
hampers to receive soiled articles, and 6 waste 
receptacle, Germicidal solutions and utensils 
used in cleaning should be stored here. If 
placentas sre saved, a domestic-type deep 
freeze will be required. 


RADIOISOTOPE FACILITY 


Suggested Plans 


Plans 1 and 2 in Fig. 1 show the relationship 
between the workload and facilities required. 


Pian 1 Pian 1 is intended for « hospital antici- 
pating limited isotope use in which the bulk 
of the workload will consist of relatively simple 
diagnostic tests such as thyroid uptake studies 
and occasional therapy using jiodine-131 or 
phosphorus-32. Intracavitery therapy with 
colloidal suspensions of radioisotopes is not 
anticipeted, nor are diagnostic procedures in- 
volving organ acanning. The one-room arrange 
ment shown on Plan 1 may be sufficient in this 
case. (Sea Fig. 14.) 

A work counter (4) with built-in sink (5) and 
splashback is provided. Cabinets (3) and (1) 
located above and below the counter, respec- 
tively, provide storage space. Isotopes are 
stored on the work counter at ares marked (A) 
behind lead bricks. Note that the area of the 
counter reserved for the isotopes is at maxi- 
mum distance from the radiation detection 
instruments in the room, to minimize the possi- 
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bility of the radiation from the stored con- 
tainers interfering with the use of these instru- 
ments. Also, the isotope area is on an outside 
wail and as far as possible from the corridor. 

Two instruments are utilized in this plan, 
both of which, for the sake of economy, can be 
operated from the same scaler (10), mounted 
on @ cart. However, in terms of flexibility, o 
separate scaler for each of the instruments 
might be preferable. The scintillation well 
counter (6) is located on the work counter, at 
the opposite end from the isotope storage ares, 
The detector for thyroid uptake work (8) is 
used in conjunction with a patient examining 
table (7); both can be enclosed by 8 curtain (17) 
for patient privacy. A hook strip (18) is pro- 
vided in this area for patient clothing. 

The desk (12), chair (14), and filing cabinet 
(13) are for the use of the isotopes technician. 
it may be desirable to file records for patients, 
radiation monitoring, and isotope shipments in 
this area. 

Because certain radioactive drugs require 
refrigeration, a small under-counter refrigera- 
tor might be added to this room. On the other 
hand, because the quantity of this heat-labile 
material commonly on hand in a limited isotope 
operation is small, the use of refrigerator space 
in another department, such as the clinical 
laboratory, might be feasible. If refrigerator 
space in another department is used, the radio- 
active material should be adequately labeled 
as to its radiation hazard and properly shielded 
before it leaves the isotope department. A third 
possibility would be the acquisition of one of 
the new miniature refrigerators, which are in- 
expensive, can be used on a counter top, and 
provide approximately 1 cu ft of interior space. 


Plan 2 Plan 2 shows a two-room arrangement 
in which facilities are included for diagnostic 
scanning procedures and for occasional intra- 
cavitery therapy with radioactive phosphorus 
or gold, in addition to the general types of diag- 
nostic procedures that would be done in the 
facilities shown in Plan 1. A larger overall 
isotope workload with more frequent therapy 
cases is also assumed. (See Fig. 15.) 

in the main room, two separate sinks are 
utilized. The clean sink (5) is used only for 
handling nonradioactive items, whereas the 
disposal sink (5a) is used to wash glossware 
contaminated with radioisotopes and to dis- 
pose of radioactive waste. To minimize con- 
tamination, the dispose! sink should have an 
elbow or knee control. 

Isotopes are stored, as in Plan 1, behind lead 
bricks on the work counter (4) at space marked 
(A). A refrigerator (15) is provided below the 
counter top conveniently nearby for the storage 
of heat-iabile items, and space is also planned 
for a floor-type centrifuge (16) in this ares. 

The detector for thyroid uptake work (8) 
and the scintillation well counter (6) sre op- 
erated in this plan from two separate scalers 
(10). Because of the larger volume of work, 
more work counter ares is provided in this 
room than in Plan 1. The open floor space in 
the center of the room is larger than might be 
anticipated for e stendard laboratory, to allow 
for the positioning of @ patient stretcher, so 
that occasional intracavitery isotope therapy 
can be carried out here. The use of this room 
instead of the patient's room for intracavitary 
instillations has two advantages: the isotope 
erea is more easily and safely decontaminated 
should spillage oceur during the procedure; 
and movement of radioactive material through 
the hospital is minimized, Curtains hung from a 
ceiling track are used for privacy during these 
procedures. 

The smaller room accommodates the scan- 
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LEGEND 

1, Cabinets below counter. 

2. Cabinets and drawer units below counter. 

3. Wall cabinets. 

4. Work counter 

5. Sink with foot, knee or elbow contro) with splashback, spout 
outlet mounted 5 inches above flood rim, hot and cold 
water. 

5a. Disposal sink with foot, knee, or elbow control with splash- 
back spout outlet mounted 5 inches above flood rim, hot 
and cold water. 

6. Scintillation well counter. 

7. Patient examination table. 

8. Detector and stand. 

9, Scanner 

10. Scaler mounted on cart. 

Ll. Stretcher 

12. Desk 

13. Filing cabinet below. 

14. Cham. 

15. Retrigerator below counter. 

16. Space for floor type centrifuge. 

17. Curtain track at ceiling. 

18. Hookstrip 

19. Kneespace under counter 

20. Telephone outlet 

21. Drainboard, 

22. Bookshell over desk. 

"A" Space tor storage of isotopes on top of the counter, 
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Fig. 1 (a) Plan 1: minimum radioisotope facility. (b) Plan 2: radioisotope facility with separate scanning 
room and laboratory. 
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ner (9), and the examining table (7) with which 
it is used. A hook strip (18) is affixed to one 
wall for patient clothing, and cabinets (1 and 
3) are provided for storage of equipment and 
supplies, The sink (5) is for staff use prior to pa- 
tient examination. 

In the initial planning of the installation, consid- 
eration should be given to possible expansion 
of scanning facilities. Scanning procedures are 
time-consuming; os an overall guide, no more than 
four scans per day can be expected from each 
instrument. This will vary, of course, depending 
upon the diagnostic procedure performed. As the 
workload grows, a second scanning room may 
be required. 


Hozords 


There are two ways in which radioactive materials 
may be hazardous: First, some of their radiations 
present an external hazard to persons in their 
vicinity, as in the case of X-ray machines; second, 
when used in unsealed solution or powdered form, 
radioisotopes may be accidentally ingested or 
inhaled as a result of spillage or inexpert han- 
dling, thus becoming an internal hazard to person- 
nel, Therefore, careful attention must be given 
to safe techniques and facilities to eliminate 
unintentional and potentially harmful radiation 
exposure to both personnel and patients when 
radioactive medicines are handled and adminis- 
tered. 


Radiation Protection 


In designing and constructing radioisotope facili- 
ties, the possibility of both external and internal 
hazards must be considered. To protect personnel 
against the radiation from externally located ra- 
dioactive materials, shielding, usually made of 
lead, should be provided where necessary. In most 
instances, simple lead bricks arranged around ra- 
dioisotope containers provide sufficient shielding. 
The most important factor in protection against 
the internal hazards of radioactive materials is 
the prevention of their ingestion or inhalation 
through safe operating techniques. The use of 
these techniques can be encouraged by providing 
facilities in the design of the radioisotope installa- 
tion which lend themselves to safe working proce- 
dures. For example, smooth, nonporous counter 
tops and sinks should be provided to facilitate 
the cleanup of accidental spills. 


Location 


From the standpoint of safety and control, it is 
usually preferable that the hospital designate one 
department for radioisotope handling rather than 
allow all departments to administer radioisotopes 
to patients. In many hospitals, the radiology de- 
partment is in charge of radioisotopes. If the ra- 
dioisotope unit is located near its parent depart- 
ment, operations are facilitated because this 
allows for the efficient overlapping of staff duties 
and permits the sharing of examination and wait- 
ing rooms. Thus the location of the radioisotope 
unit will be dependent to some degree upon the 
location of the department that assumes responsi- 
bility for it. 

Other factors will also influence location. For 
example, because many patients receiving diag- 
nostic doses of radioisotopes will be handled on 
an outpatient basis, the radioisotope facility 
should provide convenient access from the street 
or elevators, Furthermore, locating the radioiso- 
tope facility at an exterior corner or corridor end 
permits the control of traffic. 


OUTPATIENT ACTIVITY 


Because physical medicine in the Outpatient Ac- 
tivity is used by both inpatients and outpatients, 
it is situated for the convenience and accessibility 
of both types of patients. Patients arriving at 
the Emergency Activity are evaluated (triage), 
and appropriate disposition is made of each case. 
The surgical suite is located close to the Emer- 
gency Activity to ensure the most rapid convey- 
ance of a patient in a life-threatening situation. 
Cardiac arrest patients will receive immediate 
treatment by the code blue alert team within the 
Emergency Activity. After the crisis, the patient 
will be transferred to an adjoining intensive coro- 
nary care unit. 

Since patients entering the Emergency Activity 
are frequently assigned elsewhere, close working 
relationships should exist with other areas of the 
hospital such as the surgical suite, intensive care 
units, and the main X-ray department. 

Some additional working relationships between 
the Outpatient Activity and other hospital ser- 
vices are indicated in Fig. 1. Since these do 
not require immediate adjacency, they assume 
less importance on the relative scale of values 
established by either the overall planners or the 
designer. 


Intradepartmental Relationships 


Although the program of functions may delineate 
certain specific constraints and preferences as to 
disposition of the elements of an Outpatient Ac- 
tivity, the final outcome often is a compromise 
that represents the best acceptable solution to 
all parties concerned. (See Figs. 2 and 3.) 

In one example, elements of the Outpatient 
Activity are arranged along the main circulation 
route. Since considerable traffic is expected, this 
corridor is 10 ft wide and forms the spine of 
the scheme. Branch corridors, each 8 ft wide, 
which separate other elements from each other, 
originate from the spine and provide access for 
people and goods to respective elements. 

Since new patients do not know locations of 
the various clinics, some method must be devised 
to assist them. The architect can help by incorpo- 
rating into the physical design a simple, easily 
understood system of signs. They might be either 
wall-mounted or incorporated into the floor sur- 
face, adding what can be an exciting physical 
design element to relieve the monotony of a long 
hospital corridor, 

Becoming oriented within a modern hospital 
can be difficult even for a well person and espe- 
cially confusing to a patient who is debilitated. 
Ability to control the internal environment has 
resulted in many windowless spaces in a hospital 
which are interconnected by a maze of corridors, 
especially in the diagnostic and treatment areas. 
To help resolve the orientation problem, specialty 
clinics (except pediatric) are grouped in one area, 
The pediatric clinic is in close proximity to the 
entrance to reduce travel distance for the mother 
carrying an infant. 

The control and administration or business of- 
fice should be the primary contact between the 
patient and the institution. This is the point of 
origin of the service where disposition is made 
as to what is appropriate for the patient. 

The two categories of outpatients are: (a) new 


Guidelines to Functional Programing, Equipping, and 
Designing Hospital Outpatient & Emergency Activities, 
DHEW Publication No. (HRA) 77-4002, U.S. Department 
of Health, Education, and Welfare, Washington, D.C., 
1977. 








patients for whom admission records and other 
documentation must be prepared and (b) repeat 
patients whose documentation is on file. 


Administration 


All patients enter the facility through a vestibule 
which provides protection from inclement 
weather. They are greeted by a control officer 
in the business office who has an overview of 
all incoming people and orients patients to pro- 
cessing. (See Fig. 12.) 


Admitting On the first visit, the patient is di- 
rected to one of the admitting interview cubicles 
which form an integral part of the business office. 
On completion of the admitting procedure, a clerk 
summons a messenger whose station, which 
should be large enough to store wheelchairs, is 
adjacent and connected to the business office. 
He [she] escorts the patient directly to the intake 
screening center or, if it is fully occupied, to the 
public waiting area. 

The repeat patient who has an appointment 
to a specific clinic stops at the check-in station 
where he [she] receives instruction, He [she] may 
go directly to the clinic or wait in the public wait- 
ing space until notified by the control officer. 
(The business office is responsible for checking 
patients in and out and for collecting fees, if 
applicable.) 

Despite rigorous efforts and best intentions in 
establishing schedules and appointments, delays 
due to unforeseen circumstances will occur. 
Hence, patients and family members must be af- 
forded an appropriate waiting place also needed 
by patients awaiting prescriptions issued from the 
pharmacy dispensary. This suggests that the dis- 
pensary be directly accessible from the public 
waiting area and that visual signals be installed 
near the issue windows indicating when the pre- 
scription is ready. 

All patients, upon completing their visit, report 
to the check-out station where they are issued 
instructions for a repeat visit, if necessary. The 
architectural design accommodates these require- 
ments. 
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Medical Record Unit The medical record room 
is strategically placed near the business office 
and adjacent to the examination-treatment center 
for easy access. It is served by a pneumatic tube 
station and messenger service. 


Medical Social Service Center An important out- 
patient service is health education and follow- 
up care that may extend into the patient's home. 
The center provides a base of operations for medi- 
cal social service for evaluation and future follow- 
up, if indicated. The follow-up extends patient 
care into home and community. 

A large multipurpose room is provided for 
large-group health education. Conveniently 
placed near the entrance, it can be used when 
the rest of the Outpatient Activity is closed. 


Home Health and Public Health Nursing Center 
Adjacent and interconnected to medical social 
service is the home health and public health nurs- 
ing center. Both have reception and patient sub- 
waiting areas. 


Specialty Clinics 


Adjacent to both the Administration and the Ex- 
amination and Treatment Center are the clinics 
designed and equipped for special procedures. 
(See Figs. 2 and 3; see also Fig. 11.) 

All new patients pass through the intake screen- 
ing center where medical evaluation and disposi- 
tion are made regarding subsequent medical 
treatment. Medical history and documentation 
are initiated and routine laboratory testing per- 
formed. Therefore, provision must be made for 
separate specimen collection spaces for men and 
women, a routine testing laboratory, and a sub- 
waiting area with a registered nurse in atten- 
dance, Appropriate spaces and fixtures are pro- 
vided for handicapped persons. 

The laboratory and x-ray unit will serve the 
Outpatient and Emergency Activities. The labora- 
tory, with pass-through windows for specimens, 
will use pneumatic tubes for forwarding specimens 
to the main hospital's laboratory. An x-ray unit 
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PATIENTS' 


for diagnostic purposes should be large enough 
to accommodate stretcher patients. 

Patients requiring extensive diagnostic tests 
can be referred to the main hospital's radiology 
department and pathological and pulmonary 
function laboratories. 

While the EEG and ECG clinics are located 
within the Outpatient Activity, they serve the en- 
tire hospital. 


Examination-Treatment Center 


A large portion of outpatient workload will be 
handled in the examination-treatment center 
rather than in the specialty clinics. Hence, a wait- 
ing room with public conveniences is provided. 
The layout of the center, Fig. 4, was called for 
by the program of functions which designates 
three work components herein called clusters. 
Each cluster consisting of ten examination-treat- 
ment rooms surrounds its own central utility work 
space designated as a personnel corridor. (See 
Fig. 5.) Other configurations may be equally ap- 
propriate. 

In the first phase, 30 examination-treatment 
rooms are provided, Future expansion to add 30 
rooms must, of necessity, be linear along the util- 
ity work space. This corridor must be limited in 
length to approximately 100 ft because experi- 
ence shows greater distance to be undesirable. 
All the examination-treatment rooms are accessi- 
ble from a system of patients’ corridors stemming 
from the waiting room. In addition, personnel cor- 
ridors are accessible from the outside corridor. 

With the exception of general and special sur- 
gery, proctology, and urology, all examination 
rooms are similar in size and design. 

No special provision is made for patient disrob- 
ing since either a ceiling track curtain or a folding 
screen may be used, It is assumed that the physi- 
cian examines one patient while another un- 
dresses in an adjacent examination room. In most 
cases, allocation of two or more examination 
rooms per physician allows economic use of his 
[her] time. 

The following scheme will apply throughout: 
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Each examination room will have not less than 
80 net sq ft of usable floor area. Rooms also 
used for treatment shall not have less than 120 
net sq ft of usable floor space. 

Examination or treatment tables are to be ac- 
cessible on three sides allowing for working 
space of not less than 30 in clear on each side. 
Handwashing facilities for attending staff must 
be provided. 


The clinics of the center are grouped by similari- 
ties of medical specialties. All are identically 
equipped except those listed below which have 
individual needs: 


General and special Metabolic 
surgery Neurology 
Proctology Allergy- 
Urology Dermatology 
Diabetic Cardiovascular 


See also Fig. 9, for specific equipment recommen- 
dations. 


Physical Medicine and Rehabilitation 


This unit which incorporates physical and occupa- 
tional therapy, although an integral part of outpa- 
tient service, is a separate entity. Serving both 
outpatients and inpatients, the unit's location may 
cause somewhat of a dilemma. In the scheme 
illustrated in the example (Fig. 6), it is clearly 
identifiable and its functions are administered by 
unit personnel. 

The services provided reflect the functional pro- 
graming requirements rather than whot this de- 
partment should or should not be, Other programs 
could include a prosthesis workshop, fitting rooms, 
and multidiscipline conference rooms, among oth- 
ers. That every individual situation or program 
requires an individual planning solution to meet 
specific local needs cannot be overemphasized. 

Although an element of outpatient service, 
Physical Medicine and Rehabilitation (PM&R) also 
serves the inpatient hospital population. Accessi- 
bility from outside as well as from inside the hospi- 
tal without impeding outpatient services requires 
the designer's special consideration. 

PM&R consists of two principal elements: physi- 
cal therapy and occupational therapy. While 
these activities are subject to interpretation, the 
elements and equipment provided are expected 
to constitute a comprehensive approach to the 
normally recognized concept of an Occupational 
Therapy Department. The two departments are 
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adjacent but separate with their own staffs; ad- 
ministration and control may be shared, Figure 
6 illustrates the relationships between individual 
spaces within the departments and reasons for 
them as understood by an architect. 

PM&R is under the physiatrist-director whose 
office is accessible from the outside corridor, the 
secretary's office, and from within the depart- 
ment, thus facilitating overall supervisory duties. 

Special attention is given to the fact that many 
patients are physically incapacitated and use 
prosthetic appliances or wheelchairs. Some inpa- 
tients may be brought in on stretchers. Therefore, 
corridors are a minimum of 6 ft wide. Wheelchair 
patients are provided special plumbing fixtures, 
drinking fountains, and large cubicles for dressing 
and undressing. 

Corridor wall handrails are controversial. Those 
against maintain that patients should learn to 
be independent and not have handrails. Those 
for believe that the weak, uncertain patient needs 
assistance which he [she] can ignore later. Be- 
cause patients in PM&R should be under continu- 
ous supervision or attended by staff, the decision 
must be made by the institution. To be a useful 
aid for handicapped persons, the handrail must 
be designed to meet the users’ anthropometric 
requirements. It must be substantial, offset from 
the wall, and well secured to prevent anchorage 
failure and possible injury. 

Opinions differ regarding provision of a tank 
in hydrotherapy for total immersion of the pa- 
tient’s body. Some authorities recommend elimi- 
nation of the tank. Others advocate provision 
of a swimming pool. Obviously, the latter cost 
implications are so great that the issue can only 
be resolved by each individual program. 

Hydrotherapy produces a large volume of 
soiled wet linen which is often overlooked or given 
insufficient recognition. Adequate provision 
should be made either for collecting, temporarily 
holding, and transporting this linen to the hospital 
laundry or for processing in the physical medicine 
department. 

The spaces indicated in Fig. 6 accommodate 
the equipment recommended (see Fig. 10). The 
physical therapy entity is based on the racetrack 
corridor principle, facilitating movement of people 
and equipment from one part of the facility to 
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another. Wet activities such as hydrotherapy are 
purposefully placed in an enclosed room, The ex- 
ercise area is placed apart from other activities 
to help preserve patients’ dignity and alleviate 
their apprehension and self-consciousness as they 
try to regain their previous mobility or agility. 

The Occupational Therapy Department shares 
some facilities with the physical therapy entity. 
These are control-administration and patients’ 
dressing and toilet facilities. Unless the function 
of a particular space dictated that it be enclosed, 
the PM&R facility should be as open as possible 
which facilitates needed visual supervision. For 
example, windows are provided in room 27 [Fig. 
10} the heavy function activities area—to en- 
close noise and airborne particles, yet allow visual 
observation. 


Automated Multiphasic Health 
Testing Unit 


Multiphasic health testing or multiphasic screen- 
ing is a system which involves collecting, organiz- 
ing, storing, and presenting medical data for the 
purpose of detecting body malfunctions before 
symptoms become obvious. Thus, the physician 
is enabled to initiate early treatment. 

This type of service involving multiple tests is 
in a developing stage. The example presented 
in this publication, therefore, should be evaluated 
carefully against local clinical and diagnostic re- 
quirements. 

The tests are similar to but more extensive than 
those usually given by an internist or a general 
practitioner during a complete physical examina- 
tion, Multiphasic testing differs in that it is sys- 
tematized and automated with maximum reliance 
on electronic recording instruments; the tests, in 
most cases, can be administered by a technicien 
rather than by a medical practitioner. An elec- 
tronic technician must be available to ensure that 
the electronic and mechanical instruments are 
functioning properly and recording the results. 
Operating personnel must understand how the 
instrumentation works. Only with the use of auto- 
mated methods are testing programs designed 
for large population groups economically feasible. 

Automated instrument packages are of three 
types: (1) instruments that either come in contact 
physically with the patient or scan and record 





a function, such as vision; (2) laboratory test in- 
struments used on samples taken from the patient; 
and (3) interpretive instruments or computer hard- 
ware, 

Tests should be grouped so that they will be 
carried out expeditiously. Careful grouping mini- 
mizes the feeling by patients that they are on 
an assembly line. However, the more tests given 
at one component, the greater the operator skill 
required. Furthermore, if it takes twice as long 
to go through a component, the number of parallel 
stations must be doubled to maintain the patient 
flow rate. Thus, test equipment must be dupli- 
cated. 

Generating the individual medical report is the 
primary function of multiphasic screening. The re- 
port will convey to the physician all information 
gathered during the examinations. This is the ra- 
tionale for using electronic data processing for 
large volume operations in the storage, analysis, 
and retrieval of test information. The ultimate 
goal is to have all results automatically fed into 
a computer so that immediately after the testing 
is completed all subsequent diagnostic procedures 
may be scheduled. Many instruments used do 
not have this capability and many tests require 
manual processing or visual observation report- 
ing. 

Data processing should, therefore, be incorpo- 
rated only after careful analysis and justification. 
Use of semiautomated procedures frequently must 
be considered. Card forms may be designed that 
can accept pencil entry of all clinical data. A 
mark-sense document reader may serve as one 
type of data entry terminal to the computer. Of 
course, data entry keyboards may be used for 
manual input of dota as well as automated instru- 
ment input of test results. 

The Automated Multiphasic Health Testing Unit 
described in the pro forma example (Fig. 8) is 
located near the entrance so it may be used and 
operated separately from the other clinics and 
on a different time schedule, if desired, or even 
omitted. It is incorporated in the Outpatient Activ- 
ity to illustrate one aspect of preventive medicine. 

A self-contained entity having its own suppor- 
tive staff and resources capable of acting inde- 
pendently, the unit is related organizationally to 
the overall outpatient service. Patient flow 
through the facility should be expeditious with 
no backtracking. The clinic is oversized in antici- 
pation of future increases in the number of pa- 
tients. 

the health evaluation procedures and tests are 
carried out at test stations or rooms; they follow 
a definite established sequence as shown in the 
pro forma example. The sequence and timing 
have special importance for medical reasons. An 
example is the time interval that must elapse be- 
tween administration of drops for pupil dilation 
and the eye examination, 

Opinions vary as to the time interval required 
for certain tests. Therefore, the tests which take 
place between critical events must be fitted in 
according to individual situations encountered. 
No universal rule can be established regarding 
the number of testing stations or their sequence. 

Figure 7 illustrates the sequence of events. Pa- 
tients arrive at the reception registration area, 
A-1 (in Fig. 8), which is large enough to accommo- 
date several people. Following admitting proce- 
dures, they take glucose in space A-2 and proceed 
to A-3 to execute their medical history. After- 
wards they go to their respective locker rooms 
(A-5 for women and A-13 for men) and change 
into a hospital gown, depositing street clothing 
in lockable lockers. The next station is A-8 where 
tests are performed for audio and visual acuity. 
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Fig. 7. Automated multiphasic health-testing sequence. 
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The next stop is A-10, general procedures room, 
which also accommodates two ECG testing sta- 
tions. The next stations are A-14 for chest x-ray 
and A-15 for spirometry. Eye drops are also ad- 
ministered at A-15. A subwaiting area, A-17, is 
an alcove where patients may wait when delays 
occur between tests without obstructing corridor 
traffic. The next stations are dental examination, 
A-16; achilleometry, A-18; retinal photography, 
A-22, where eye examinations, including tonome- 
try, are performed. Sufficient time has elapsed 
between administration of the eye drops at A- 
15 for the fundus photo to be performed. 

The next station (either A-23 or A-25) is where 
proctoscopy and sigmoidoscopy [i.e., endoscopic) 
examinations are performed. Both rooms have 
toilet facilities. A-24 accommodates venipuncture 
where blood samples are drawn. (The elapse of 
a prescribed time period is essential from the 
time of glucose ingestion in A-2 to venipuncture 
in A-24. This pro forma example requires 2 hours 
for this procedure, with a +15-minute deviation.) 

After A-24, the flow of patients divides. Men, 
after providing specimens, go to locker room A- 
13 to don street clothing. A specimen toilet is 
provided for each sex. Each toilet is provided 
with a pass-through window to room A-9 which 
is a laboratory pick-up station. Specimens are 
collected from patients and transferred by mes- 
senger to the main hospital laboratory for pro- 
cessing. Women, after leaving A-24, proceed to 
the Papanicolaou smear examination room, A-27, 
through temperature equilization rooms, A-29 or 
A-30, for the thermography examination in A- 
31. After completion of these procedures, they 
give their specimens at A-7, and go to the locker 
room, A-5, to dress. All patients are required to 
fill out the psychological questionnaire in A-28. 
Round-table discussions on health education are 
conducted by staff in A-33. The screening process 
ends in A-] where the receptionist/registrar 
checks out the patient. 

The facility has a storeroom, A-12, for general 
and medical supplies. A lounge room, A-19, and 
record storage room, A-32, are provided for the 
automated multiphasic health testing unit staff; 
staff toilets for both sexes, A-20 and A-21, are 
also provided, There is a director's office, A-4, 
and chief nurse's office, A-6, and a janitor's 
closet, A-26. All designated spaces or rooms are 
provided with the necessary furniture and equip- 
ment to carry out medical and administrative 
tasks. 
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Equipment Legend for Fig. 9 
Nonmedical Equipment—Fixed 


AA Board, bulletin 
BC Bookcase 

BD Cabinet 

CA Cabinet 

CO Counter 

CP Counters with sink 
DF Drinking Fountain 
EA Lavatory 

JC Rack, clothes 

JE = Rack, magazine 
KB Shelf, storage 

LA Receptor, floor 


Nonmedical Equipment—Movable 


F-12 Bed, single 
F-21 Chair, two-seat base unit 
F-24 Choir, three-seot bose unit 


F-27. Chair, four-seat base unit 
F-33 Chair, plastic shell 

F-42 Chair, straight 

F-45 Chair, swivel 

F-66 Sofa 

0-28 Cabinet, filing 

0-36 Cabinet, filing 

H-16 Bucket, mopping 

H-20 Cart, housekeeping 

H-36 Machine, floor maintenance 
H-44 Vacuum cleaner 

M-30 Cabinet 

M-36 Cabinet, storage 

M-66 Refrigerator 


Medical Equipment 


132 Basal metabolism, apparatus 
140 Bed, hospital 


192 


720 
744 
756 
760 
816 
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Sphygmomanometer 
Cart, surgical 

Chair, specialist 
Diagnostic Set 
Electrocardiograph 
Electroencepholograph 
Kickbucket 

Lamp, table 

Light, operating 

Scale 

Stand, Mayo 

Stool, foot 

Stool, operator 

Table, examining and treatment 
Table, operating, minor 
Table, proctologic 
Table, urological 
Viewer, X-ray 
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Equipment Legend for Fig. 11 
Nonmedical Equipment—Fixed 


AA Board, bulletin CT Counter 
AB Board, chalk CU Counter 
BA Bookcase, built-in, open shelving DB Desk 
CA Cabinet, filing EA Lavatory 
CB Cabinet, storage EB Locker 
CH Counter FA Mirror 
CK Counter JA Rack, apron and glove 
CL = Counter JC Rack, clothes 
CO Counter with inset sink JE = Rack, magazine 
CP Counter with inset sink JF = Screen, projection 
CQ _ Counter KB Shelving, supply 
CR Counter LA Receptor, floor 
CS Counter 
Nonmedical Equipment—Movable 
F-93 Table, utility M-32 Cabinet, cort 
F-96 Table, work M-37 Cabinet, storage 
H-16 Bucket, mopping M-56 Range, oven 
H-32 Hamper, linen M-66 Refrigerator 
M-12 Basket, waste 0-32 Cabinet, filing 
M-18 Bench 0-36 Cabinet, filing 
M-28 Cabinet, film filing 
Medical Equipment 

106 Analyzer, blood, gas and pH 581 Refractor, acuity 
108 Audiometer 585 Recorder, pulmonary function 
140 Bed, hospital 588 Respirometer 
168 Blood pressure device 604 Scale 
182 Cabinet, dental 632 Lamp, slit 
184 Cart, orthopedic supply 648 Spirometer 
208 Chair, examining 660 Stand, Mayo 
212 Choir, dental 668 Step assembly 
216 Chair, ophthalmic 680 Stool, foot 
236 Clinical analyzer, automatic 684 Stool, high support unit 
248 Compressed gas cylinder carrier 688 Stool, operator 
252 Cuspidor unit 720 Table, examining 
264 Dental unit 732 Table, fracture 
268 Developer, film, automatic 746 Table, instrument, adjustable, ocular 
276 Processing tonk 768 Table, X-ray 
280 Diagnostic set 816 Viewer, X-ray 
308 Electrocardiograph 820 Viewer, X-ray 
316  Electrocardiograph 900 Tube, X-ray 
320 Electroencephalograph, 912 Chest unit, X-ray, automatic 

complete with cabinet 914 X-ray, dental 
340 Emergency drug cabinet 915 Film, hanger, dentol X-ray 
416 Light, examining 917 Rack, film dryer 
420 Light, dental 925 Generator, control, X-ray 
472 Ophthalmic instrument stand 926 Transformer, X-ray 
504 Perimeter 927 Power module, X-ray 
533 Projector, acuity complete with slides 929 Tank, replenisher 


Recorder, physiological 
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Equipment Legend for Fig. 12 
Nonmedical Equipment—Fixed 


AA Board, bulletin 

BC Bookcase 

CB Cabinet, storage 

CD Counter, check-in stations 


CE Counter, stand-up 

CF Counter 

CJ = Counter, issue 

CW Counter, work 

DF Drinking fountain 

JE = Rack, magazine 

JF Screen, projection 

KD Shelf, supply 

KE Shelf, supply 

Medical Equipment 

180 Cabinet, filing, patient 
medication 

708 Stretcher 

844 Wheelchair 


Nonmedical Equipment—Movable 


F-63 

F-88 

M-10 
M-32 
M-64 
M-86 
M-90 
M-92 
M94 
M-96 
M-98 


0-28 
0-32 
0-36 


Rack, magazine 

Table, projection 

Basket, waste 

Cabinet, cart 

Retrigerator, undercounter 

Vending machines, cold beverages 

Vending machines, hot beveroges 

Vending machines, candy, assorted 

Vending machines, desserts, assorted pastry 
Vending machines, food items, hot canned foods 
Vending machines, food items, sandwiches, pies, 
milk, refrigerated 

Cabinet, filing 

Cabinet, filing 

Cabinet, filing 
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Nonmedical Equipment—Ffixed 


AA 
BA 
cB 
cc 
cE 
CF 
cG 
CH 
co 
cR 
cs 
OF 
EB 
Jc 
JE 
KA 
KB 
LA 


Board, bulletin” 
Bookcase, built-in open shelving 
Cabinet, storage 
Counter 

Counter, stand-up 
Counter 

Counter 

Counter 

Counter with inset sink 
Counter 

Counter 

Drinking fountain 
Locker 

Rack, clothes 

Rack, magazine 
Shelving 

Shelving, supply 
Receptor, floor 


Nonmedical Equipment—Movable 


F-12 

F-66 

H-16 
H-32 

H-40 
M-10 
M-18 
M-36 
M-37 
M-38 
M-86 
M-90 
M-92 
0-32 


Bed, single 

Sota 

Bucket, mopping 

Hamper, linen 

Receptacle, trash 

Bosket, waste 

Bench 

Cabinet, storage 

Cabinet, storage 

Hot plate 

Vending machine, cold beverage 
Vending machine, hot beverage 
Vending machine, candy, assorted 
Cabinet, filing 


Medical Equipment 


168 
184 
280 
308 
332 
336 
338 
384 
388 


704 
708 
712 
716 
720 
732 
740 
744 
812 
816 
820 
848 
920 


Blood pressure device 
Cart, orthopedic supply 
Diagnostic set 
Electrocardiograph 
Electrosurgical unit 
Cort, emergency 

Cart, emergency 
Bucket, kick 

Basin, kick 

Light, examining 

Light, examining 

Light, examining 
Medication station, including narcotic locker 
Nourishment station 
Sink, clinical 

Sink, surgeon's scrub-up 
Stand, leg support 
Stand, Mayo 

Basin, double 

Stool, foot 

Stretcher, adjustable 
Stretcher 

Suction machine 

Table, examining and treatment 
Table, examining 

Table, fracture 

Table, instrument 

Table, operating, minor 
Ventilator machine, IPPB 
Viewer, X-ray 

Viewer, X-ray 
Wheelchair, standard 
X-ray, mobile 


EMERGENCY ACTIVITY 


In planning the Emergency Activity, particular at- 
tention must be paid to movements of people 
(patients and staff) and material (equipment and 
supplies). The first priority, of course, must be 
the movement of those patients who require im- 
mediate or urgent medical attention and the re- 
sponding members of the medical staff. The time 
factor in terms of minutes can make the difference 
between life and death. All necessary equipment 
and lifesaving apparatus must be located in des- 
ignated spaces so as not to impede the movement 
of staff yet be readily accessible when needed. 

According to the pro forma example (Fig. 1), 
the Emergency Activity is intended to be a casu- 
alty center offering services 24 hours per day. 
Medical, surgical, and nursing services as well 
as first aid are provided. A main premise is that 
dignity of patients and their families will be re- 
spected and protected at all times. During the 
early years, about 35,000 visits annually are ex- 
pected which will rise to 50,000 in about ten 
years. Supportive services such as laboratory, di- 
agnostic x-ray, electrocardiographic and pulmo- 
nary function facilities will be located at the 
boundary between the Emergency and Outpo- 
tient Activities, assuring easy access to both. 

The Emergency Activity should be located on 
the ground floor to ensure easy access for patients 
arriving by ambulance or auto. A separate entry 
for walk-in patients is required. These entrances, 
which are separate from the Outpatient Activity, 
must be easily identifiable, protected from incle- 
ment weather, and accessible to handicapped pa- 
tients. The emergency facility also must be easily 
accessible from the hospital to patients and to 
the house staff performing their routine duties 
or being summoned for consultation or emergency 
action. 


Intradepartmental Relationships 


Since they share some supportive facilities, the 
emergency and outpatient facilities are adjacent 
to each other. Good planning practice requires 
that the Emergency Activity be easily accessible 
to the hospital's surgical suite, coronary intensive 
care unit, and the primary radiological facilities. 
(See Fig. 1.) 

The relationships within any Emergency Activity 
may be arranged according to individual prefer- 
ence and needs. The following should be consid- 
ered for any complete emergency activity: 


Public Sector Areas 

« Entrance for patients arriving by ambulance, 
other modes of transportation, or conveyances 

« Entrance for walk-in patients 

« Control station 

« Public waiting space with appropriate public 
amenities 


Treatment Facilities 

= Patients’ observation room 
« Treatment cubicles 

« Examination rooms 

= Cast room 

« Critical care rooms 


An Emergency Activity may also include a pa- 
tient's security room and areas providing suppor- 
tive services and staff accommodations. 


Guidelines to Functional Programing, Equipping, and 
Designing Hospital Outpatient & Emergency Activities, 
DHEW Publication No. (HRA) 77-4002, U.S. Department 
of Health, Education, and Welfare, Washington, D.C., 
1977. 


Figure 2 is a graphic interpretation showing 
space relationships. As stated earlier, the first 
priority is the movement of patients requiring im- 
mediate medical attention. The patient brought 
by ambulance is conveyed on the ambulance 
stretcher directly to either a treatment cubicle 
or to a critical care room. An alcove holds stretch- 
ers and wheelchairs for patients arriving by vehi- 
cles. If the situation requires use of an operating 
room, the patient is admitted administratively to 
the Emergency Activity and conveyed through the 
door by the critical care room to the surgical 
suite, 


Public Sector Area The admitting procedure is 
accomplished at the control center either by a 
family member or another individual accompany- 
ing the patient. The walk-in patient enters through 
the vestibule left of the control center and regis- 
ters for admission at the center. Afterwards he 
may be asked to wait until called in public waiting 
space with his escort or family member. Admitting 
personnel exercise their medical judgments in 
each case as to the degree of medical urgency 
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and, if necessary, request a physician to make 
a disposition, In some cases, the patient may be 
referred to the adjacent Outpatient Activity. 

The control center is placed strategically to 
provide visual control of all incoming traffic and 
observation of the public waiting area so rerson- 
nel may be aware of any medical emergency 
that may arise there. Near the entrance, the con- 
trol center has an external window so an ap- 
proaching ambulance may be observed. Vesti- 
bules to eliminate drafts at the entrances provide 
a certain amount of comfort for control center 
personnel. The center could be enclosed with a 
glazed partition but, although transparent, it is 
perceived by patients as a physical barrier. The 
counter at the control center also serves as a 
barrier against cold drafts. It must be emphasized 
that the response the patient receives at admis- 
sion leaves lasting impressions. Thus, special at- 
tention should be given to provide an atmosphere 
of professional competency. 

The radio room, incorporated with the control 
center, serves as a communication link with ambu- 
lance crews or rescue units in the community. The 
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police room may also be used by reporters and 
attorneys. Immediate members of the family may 
retire to the family room pending the outcome 
of medical intervention involving a life-threaten- 
ing situation of a patient; here, doctors and cler- 
gymen may converse with the family. 

Waiting in an Emergency Activity is a particu- 
larly difficult time for every patient since each 
perceives his medical urgency as unique. A state 
of anxiety predominates. The environment, obvi- 
ously, should not only cater to physical needs 
and comfort but should also instill a feeling of 
confidence and relieve anxiety or fear. 

Toilets for both sexes adequately screened 
from the public view, telephones ensuring privacy, 
vending machines with beverages or snacks, com- 
fortable seating arrangements (not benches) all 
contribute to physical comfort. The general design 
of the waiting space (including color, texture, de- 
cor, acoustical control) all contribute to the wel- 
fare of waiting patients. The public waiting area 
should be screened visually from incoming ambu- 
lances discharging patients. A daylight window 
to the outside is often desirable but care should 
be taken to avoid location that will focus attention 
of the patients on ambulance arrivals. 


Treatment Facilities Patients are treated in 
spaces surrounding the nursing station, the hub 
of all activities. This station is backed up by the 
medical preparation room and the office of the 
chief nurse who supervises oll operations. There- 
fore, a glazed partition is provided which ensures 
acoustical privacy and affords visual control. 

Staff amenities include toilets, lounge, and 
locker room for female staff. Lounge and sleeping 
accommodations are provided for three full-time 
physicians and resident medical staff who often 
work long hours and, although not continuously, 
are on call. 

The chief physician's office is located in close 
proximity to that of the chief nurse since they 
often communicate face to face. Emergency 
equipment, to be readily accessible in case of 
urgent need, is deliberately placed in an alcove 
in front of the nursing station, 

The patient's security room, with an unbreak- 
able view window for observation, is placed close 
to the nursing station. Curtains may be installed 
outside the room, if necessary, to eliminate a 
view from the room itself. The door to the room 
and to its toilet must open outward to prevent 
the patient from locking himself [herself] in. To 
prevent self-injury, the room should be devoid 
of any sharp-edged appurtenances, and the light 
fixture, preferably tamperproof, should be flush 
with mounting surface. Surfaces should be smooth 
without any crevices with coved wall bases to 
facilitate easy cleaning in case of gross soiling 
by o disturbed patient. 

It is important to emphasize that this is not 
a prison cell or a dry-up tank for an alcoholic. 
The patient confined in this security room is there 
for medical treatment although he may be under 
police control or may be mentally unstable. Physi- 
cal design that provides a pleasant atmosphere 
is of paramount significance. 

Treatment cubicles have curtains for privacy, 
if necessary, and are equipped to handle exami- 
nations and minor treatments. More severe inju- 
ties are treated in critical care rooms which are 
of two sizes. For a coronary patient, the emer- 
gency team may consist of a number of specialists 
using numerous kinds of portable equipment: 
therefore, larger space is required to accommo- 
date both. Conductive flooring must be provided 
if explosive anesthetic gases are used and all 


safety regulations must be observed. Each critical 
care room is provided with a scrub sink. Special 
attention should be given to the scrub sink area 
because of the hazards of infection and a slippery 
floor. 

The cast room, used for closed reduction of 
fractures, is equipped similarly to a treatment 
cubicle with the addition of a plaster sink and 
trap. All supplies, splints, and fracture frames are 
kept in the room. The door must allow passage 
of a patient on a stretcher who, after treatment, 
may be immobilized by means of orthopedic ac- 
cessories and attachments to the stretcher. 

The patient's observation room must be in full 
view of the nursing station. Privacy between pa- 
tients may be achieved by a cubicle curtain. Toi- 
lets for both sexes are provided. Nurses’ work 
counters are at each end of the room, 

The entire Emergency Activity is easily accessi- 
ble from the hospital and the x-ray and laboratory 
facilities which, located between the two activi- 
ties, are shared with the Outpatient Activity. 
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Fig. 1 Shared terminal service electronic data 
Processing unit. 


Data Entry and Transmission Room 

(Shared Terminal Service System) 

Function This area accommodates equipment 
and personnel necessary for encoding source data 
onto computer compatible magnetic tape, trans- 
mitting the encoded data to outside computer 
facilities for processing, and receiving the pro- 
cessed data in conventional printed copy form. 


Occupancy Two tape entry operators, one tape 
transmission operator, and occasionally the pro- 
gramer-analyst. 


E.D.P. Secretarial Office 
Function This area provides facilities for recep- 
tion and secretarial service to the E.D.P. director 
and systems analyst(s). 


Occupancy Secretary and waiting for three visi- 
tors. 


Adjacent Areas £.D.P. director's office, systems 
analyst's office(s), and administrative corridor. 


Systems Anolyst's Office(s) 

Function Each subject office area or work station 
(one is assumed for the shared terminal service 
E.D.P. unit and two for the medium system E.D.P. 
unit) provides for a systems analyst who is respon- 
sible for planning, scheduling, and coordinating 
activities required to develop systems for process- 
ing dota and obtaining solutions to complex prob- 
lems. He [she] is concerned with developing 


Administrative Services and Facilities for Hospitals: 
A Planning Guide HEW Pub. No. (HSM) 72-4035. U.S. 
Department of Health, Education, and Welfare, Wash- 
ington, D.C., 1972. 


methods for computer usage in the various areas 
of hospital operation, such as financial manage- 
ment, material management, admitting, medical 
records, clinical pathology, outpatient service, 
and others. He [she] works with the management 
engineering unit personnel to improve operating 
methods and systems which provide for more effi- 
cient interdepartmental operation. 

After determining the exact nature of the data 
processing problem, he [she] defines, analyzes, 
and structures it in a logical manner so that a 
system to solve the problem and obtain the de- 
sired results can be developed. He [she] obtains 
all the data needed and defines exactly the way 
it is to be processed. He [she] prepares charts, 
tables, and diagrams and describes the process- 
ing system and the steps necessary to make it 
operate. He [she] may recommend the type of 
equipment to be used, prepare instructions for 
programmers, and interpret final results and trans- 
late them into terms understandable to manage- 
ment, 

When working with systems already in use, 
the systems analyst is also concerned with improv- 
ing and adapting the system to handle additional 
or different types of data. 

In 500-bed hospitals, one of the senior systems 
analysts is designated “Chief.” 


Occupancy Systems analyst and seating for 
three visitors in each office. 


Adjacent Areas Shared terminal service system: 
E.D.P. secretarial office, E.D.P. director's office, 
and data entry and transmission room. 

Medium system: E.D.P. secretarial office, E.D.P. 
director's office, and E.D.P. programing area. 
Convenient communication with the E.D.P. super- 
visor's office and E.D.P. machine room essential. 


E.D.P. Programer's Office(s) 

Function This area provides for the E.D.P. pro- 
gramers who prepare step-by-step instructions 
that tell the computer exactly what to do, Three 
programers, each with a separate work office 
or cubicle within this area, are assumed for the 
medium system E.D.P. unit. 

Every problem processed in a computer must 
be carefully analyzed so that exact and logical 
steps for its solution can be worked out. This 
preliminary work is generally the responsibility 
of the systems analyst. When it has been com- 
pleted, the program or detailed instructions for 
processing the data can be prepared by the pro- 
gramer. Exactly how he [she] does this depends 
not only on the type of computer hardware avail- 
able but on the nature of the problem. These deter- 
mine what programing techniques will be used. 
Still other techniques are required in writing aids 
which reduce the amount of detail associated with 
programing. 

The programer usually starts an assignment by 
determining exactly what information must be 
used to prepare assigned documents and their 
exact final format. He [she] then makes a flow 
chart or diagram that shows the order in which 
the compufer must perform each operation and 
for each operation prepares detailed instructions, 
These when relayed to the computer's control unit, 
instruct the machine exactly what to do with each 
piece of information to produce the documents 
anticipated. The programer also prepares an in- 
struction sheet for the console operator to follow 
when the program is run on the computer. 

The final step in programing is debugging or 
checking on whether the instructions have been 
correctly written and will produce the desired re- 
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ELECTRONIC DATA PROCESSING UNIT (Medium System.) 





Work surface, roll top 


Locker with drawers and shelves on truck 


1. ° 

2. Work surface, roll top, wall hanging 14. Processing unit 

}. Work surface, typewriter 25. Console work-shelf and printer 
4, Work surface, wall hanging 26. J drive disc storage 
5. Work surface, sloped top 27. 2 drive disc storage 
6. Bin, file 26. Power unit 

7. Shelf 29. Tape control unit 

8. Clerical swivel chair 30, Magnetic tape facility 
9. Arm chair, shell cype 31, Card read punch 

10, Table, end 32. Printer 

ll, Management chair 33. Control unit 


12. Stool 

13, Table 

4. Shelves 

15, File bin under 72" work surface 
16, Table, conference 
17. Kitchen, efficiency 
18, Projector screen 
19. Data entry unite 
20. Key punch desks 

21. Utility shelf truck 
22. “Table 


Fig. 2. 


Tape storage units 

Diec pack storage 

Built in desk and book case 
with 3 lockable drawers 
Work counter complete with base units 
Desk unit 

Wall cab storage unit 

Tool and test equipment cart 
Shelf units 

Bureter complete with cable 
1 decollator (mobile) 6-ply 
Counter top 


of three offices or work stations is assumed for 


sults. A program is debugged in two steps. First 
the programer takes a sample of the data to 
be processed and reviews step-by-step exactly 
what will happen as the computer follows the 
series of instructions which make up the program. 
Then, after revising the instructions to take care 
of any difficulties that have appeared, the pro- 
gramer completes the test by making a trial run 
in the computer. The console operator sometimes 
helps with the latter part of the debugging pro- 
cess. 

A simple program can be made for a computer 
within a few days; a complex problem may re- 


quire many months. To improve efficiency, exist- 
ing programs must be updated to keep pace with 
administrative changes. Introduction of larger or 
newer model computers often requires that many 
programs be rewritten. 

Information to be processed by a computer 
is encoded first onto some type of medium which 
is compatible with the computer such as magnetic 
tape, paper tape, or punchcards. Most computers 
are designed to accept data in punchcard form. 


Occupancy One E.D.P. programer and seating 
for one visitor per office or work station. A total 


the medium system E.D.P. programing area. 


Adjacent Areas £.D.P. secretarial office, systems 
analysts’ offices, E.D.P. machine room, and E.D.P. 
supervisor's office. Convenient communication 
with the E.D.P. director's office, conference room, 
E.D.P. supply storage room, and data entry room 
is essential. 


Conference Room 
Function This area provides for private discus- 
sions, inservice education, and meetings. 
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Occupancy Eight persons. 


Adjocent Areas E.D.P. director's office, analysts’ 
offices, programers’ offices, and resource center. 


Resource Center 

Function This area provides for a library of pro- 
grams, computer literature, related files, and soft- 
ware required to facilitate an efficient operation. 
A resource center should provide work surfaces 
for analysts and programers in order to minimize 
the amount of material stored in individual work 
stations. 


Occupancy None. 


Adjacent Areas £.D.P. director's office, analysts’ 
offices, programers' offices, and conference room. 


E.D.P. Director's Office 

Function This area provides for the E.D.P. direc- 
tor who with the concurrence of the hospital ad- 
ministrator is responsible for the total activity of 
the E.D.P. service system, including formulation, 
development, and implementation of overall poli- 
cies, programs, plans, and procedures for control 
of the system in general and the £.D.P. unit in 
particular. 

The director reviews and analyzes the various 
inter and intra workflow activities and methods 
of all hospital operating programs in relation to 
the total E.D,P. function. On the basis of these 
analyses, he [she] formulates and institutes man- 
agement controls designed to improve the effi- 
ciency of the programs through the application 
of E.D.P. techniques with due consideration for 
quality requirements, optimum use of personnel 
and/or other resources, and time and cost limita- 
tions. 

He [she] establishes training programs to orient 
hospital personnel in the potentials of the E.D.P. 
services and to teach them the methods and tech- 
niques which will enable them to fully utilize these 
services in their areas. He also institutes research 
activities to improve E.D.P. uses in the hospital 
and maintains a technical library of materials rela- 
tive to all elements of data processing. 

He [she] maintains statistical records as a basis 
for evaluating the effectiveness of the service and 
the improvement of the hospital's operation 
through the use of E.D.P. 

He [she] provides advice and exchange of in- 
formation, resolves problems, and participates in 
meetings and conferences with key staff members 
and department heads to discuss present and ex- 
pected work and to develop broad plans. 


Occupancy £.D.P, director and three visitors. 


Adjacent Areas 

Shared terminal service system: E.D.P. secretarial 
office, systems analyst's office, and data entry 
and transmission room. 


Medium system: E.D.P. secretarial office and sys- 
tems analysts’ offices. Convenient communication 
with the programing area and E.D.P. supervisor's 
office essential. 


Data Entry Room (Medium System) 

Function This area accommodates equipment 
and personnel necessary for encoding information 
onto computer compatible media for electronic 
data processing application. It also accommo- 
dates limited facilities for occasional card punch- 
ing relative to programing. 


Occupancy Three data entry operators and oc- 
casionally one programer for a short period of 
time. 


Computer Room 

Function This area accommodates most basic 
electronic equipment or hardware required for 
the electronic data processing activities program. 
Limited expansion and access space are essential. 


Occupancy One operator for each shift. 


Adjacent Areas £,D.P. supervisor's office. E.D.P. 
service engineers’ workroom, programing area, 
data entry room, and data delivery and pickup 
area. Convenient communication with the E.D.P. 
director's office, the systems analysts’ offices, and 
the E.D.P, supply storage room. 


Comment The raised floor of this area allows 
future layout changes with minimum alteration 
cost, protects interconnecting cables and power 
receptacles, provides personnel safety, and per- 
mits the space between the two floors to be used 
for air supply ducts or as a plenum where neces- 
sary. 

The environment for this room area should be 
maintained at 75°F, and 50 percent relative hu- 
midity. The air should be supplied through a filter 
of at least 90 percent efficiency based on the 
National Bureau of Standards discoloration test 
using atmospheric dust. Use of the space beneath 
the raised floor as a plenum will depend upon 
the recommendations of the electronic equipment 
manufacturer and the design engineer. Pressuriza- 
tion to minimize dust infiltration from adjacent 
areas is an important consideration. 

To function properly, magnetic tapes require 
the same temperature and relative humidity levels 
as the electronic hardware. Because of this, and 
also for their easy retrieval, those tapes in fre- 
quent use are generally stored in cabinets and 
shelf tables within the computer room. Sometimes 
@ separate storage room remotely located is pro- 
vided for extra protection of vital records. These 
include master tapes which would be irreplace- 
able or those which would be needed immediately 
after a fire or could not be quickly reproduced. 
If an approved data safe is provided for storage 
of vital records, it can be located within the com- 
puter room, 


In laying out a computer room, the manufactur- 
er's specifications regarding maximum lengths for 
the control cables which interconnect the various 
machines and the minimum service clearances for 
the machines should not be exceeded. Another 
important layout consideration is adequate work- 
ing area for operating personnel and space for 
auxiliary equipment such as worktables, cabinets, 
and utility trucks. 


E.D.P. Supervisor's Office 
Function This area accommodates the supervisor 


responsible for the physical production aspects 
of the E.D.P, operation, for quality controls, and 
some cooperative functions relative to program- 
ing. 


Occupancy £.D.P. supervisor and two visitors. 


Adjacent Areas E.D.P. machine room, data entry 
room, and data delivery and pickup area. Con- 
venient communication with the E.D.P. director's 
office, E.D.P. programing area, and E.D.P. supply 
storage room is essential. 


Date Delivery and Pickup Area 

Function This area serves as a receiving station 
for unprocessed data and also as a pickup point 
for processed data. Decollating, bursting, collat- 
ing, and binding of data forms and documents 
prior to pickup ore done in this area, 


Occupancy One person. 


Adjacent Areas Dato entry room, E.D.P. ma- 
chine room, and administrative corridor. This area 
should be visible and easily accessible from the 
E.D.P. supervisor's office. 


E.D.P. Service Engineer's Room 

Function This area facilitates the maintenance 
and service engineering activities essential to the 
continuing operation of the £.D.P. equipment. 


Adjacent Areas £.D.P. machine room. 
Occupancy One person. 


E.D.P. Supply Storage Room 
Function This area provides readily available 


holding space for short-term inventories of stan- 
dard and special machine-mated paper forms. It 
also provides holding for a small reserve of new 
magnetic tapes, and in the case of the medium 
system E.D.P. unit, a small reserve also of blank 
cards. A one-week supply of forms is generally 
preferred holding. 


Occupancy No permanent personnel. 


Adjacent Areas Dota delivery and pickup area 
to be easily accessible to the data entry room, 
the E.D.P. machine or transmission room, and the 
administrative corridor. 


By F. CUTHBERT SALMON, AIA, and CHRISTINE F. SALMON, AIA 


Planning means thinking in terms of spatial 
and human interrelationships. 

The interrelationships between the several 
areas of activities are varied and complex; add 
to these the problems of site selection, consid- 
erations of finance, and provision for future 
expansion, and it becomes apparent that sound 
planning requires rigor and thoroughness. (See 
Fig. 1.) 

One of the most basic planning principles is 
organization: the best organization for the pur- 
pose intended. When that purpose is rehabili- 
tation, one must take into account the limited 
mobility and acute sensitivity to physical en- 
vironment of those for whom the building is 
intended. 

With limited mobility, the wheelchair be- 
comes a basic unit or module of design. The 
range of the dimensions of a standard wheel- 
chair must be borne in mind. Design is gov- 
erned not only by these basic dimensions, but 
also by the dimensions of the paths of action 
of the chair. Variations in disability permit 
variable limits of maneuverability, and the 
relationship of the wheelchair to basic equip- 
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Fig. 1 
relative noise levels. 


ment must also be recognized in the develop- 
ment of the planning data. 


MEDICAL 


The medical area of a rehabilitation center pro- 
vides the following services: medical evalua- 
tion, performed by the physician and his staff; 
physical therapy, including hydrotherapy; 
occupational therapy; speech and hearing 
therapy. It also furnishes the services of a 
prosthetic and/or orthetic appliance shop. 
The detailed character of the medical area will 
vary with the program of the center itself. 

The emphases in the medical program will 
be determined by the needs of the patients and 
by already existent community medical faciti- 
ties. 

The medical area provides the basis for the 
patients’ total program at the center. It must be 
accessible to all other areas and be well inte- 
grated with the administration and admissions 
services. (See Fig. 2.) 

This section will contain much specialized 
examination, treatment, and therapy equip- 
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interrelations of main elements of space of a rehabilitation center. Activities may be grouped according to 
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ment. Some of this will be heavy, requiring a 
floor designed to accommodate such concen- 
trated loads; the electrical service to these 
machines is important. 

Patients will be wearing lightweight exami- 
nation or treatment gowns here, and the heat- 
ing system will have to compensate for this. 
The records for all sections of this area are ex- 
tensive; therefore, adequate storage for them is 
mandatory. Conferences with patients and staff 
make further demands on the available space. 
Many different kinds of activities will be 
housed here and the space needs to be adjust- 
able accordingly. Accessibility to all other 
areas is also essential for the medical area of 
activity. 


Physician 

Medical diagnosis is the basis for development 
of the patient's successful rehabilitation pro- 
gram. 

On admission, a medical examination is es- 
sential, whether the patient is prescribed a 
Program in one or several of the center's areas 
of activity: physical medicine, social adjust- 
ment, or vocational rehabilitation. A nurse is 
usually present during the examination. 

Complete evaluation of the patient may re- 
quire the services of consulting medics! spe- 
cialists, staff specialists in the several medical 
therapies, psychologists, social workers, and 
vocational counselors. A total integrated pro- 
gram is developed for the patient, with medical 
considerations as the initial frame of reference. 


Location Within Building As all patients receive 
medical evaluation, the physician's unit should 
be near the center's main entrance. 

For purposes of admission, and for the keep- 
ing of records, location of the unit near the 
administrative department is desirable. 

If an in-patient nursing unit is included, the 
physician should have, if possible, convenient 
access to the nursing unit. 

In smaller centers, the main waiting room for 
the building may serve as the waiting area for 
the physician's unit. 

Place the unit in a quiet zone. 


Staft-Patient Ratios The physician-patient ratio 
will depend entirely on the nature of the pro- 
gram. Centers accommodating in-patients will 
necessarily need a greater amount of physician 
service per patient than the out-patient type of 
center. 

Physician-patient ratios can be established 
only on an individual basis. 


Organization of Space The physician's unit 
should form a self-contained area, with access 
to the consultation room and the medical ex- 
amination room by means of a subcorridor, if 
possible. 

To make full use of the physician's time, 
there should be two examinstion rooms for 
each consultation room. 

Recommended for the area is a toilet de- 
signed for wheelchair occupancy, accessible 
from the examination room. 


461 
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Although a clinical scale is essential equip- 
ment for the examination room, a wheelchair 
patient's scale constructed from a modified 
platform scale is very desirable. These scales 
should be conveniently accessible from the 
other parts of the building and may be placed 
in the physician's unit, or near the physical 
therapy exercise room or gymnasium, 


Waiting Room Arrange the furniture to allow 
space for wheelchair patients. Also, include 
coat hanging facilities. 


Secretary Include in the furnishings a secre- 
tary'’s desk, writing table, and letter size file 
cabinets. 

As certain records must be available to de- 
partment heads in other areas of the center, 
placement of such files in the central records 
room of the administrative area is the usual 
practice. However, some centers prefer to keep 
medical records in the physician's unit. A 
physician's records are traditionally privileged 
communications, and, if kept in the central 
records room, should be made available only 
to the responsible professional personnel. 


Consultation Room include in the furnishings 
for the physician's office and consultation 
room an executive desk and chair, book- 
shelves, and film illuminator. Allow space for 
two visitors’ chairs and a wheelchair. Provide 
a convenient coat closet. (See Fig. 3.) 


Examination Room include in the furnishings 
for this room an examination table with clear- 
ance on all sides, an examination light, a lava- 
tory and mirror, clinical scales, a film illumi 
nator, an instrument and supply closet, a small 
electric pressure sterilizer (if mo lab-utility 
room is provided), and a chair. Standing bars 
are optional equipment. 


Lab-Utility Room if a lab-utility room is provided, 
equip it with o pressure sterilizer, sink, plaster 
cart, work counter, and storage cabinets. 


Radiology Radiology is usually provided for 
rehabilitation centers by x-ray departments 
of hospitals, clinics, and other institutions. 
If radiology is to form a part of the center's 
services, standard practice in the design and 
construction of the department should be 
followed. (See Fig. 4.) 


Physical Therapy 


Physical therapy is administered under medi- 
cal supervision and performed by graduates of 
a school or course approved by the Council 
on Medical Education and Hospitals of the 
American Medical Association. 

The objectives of physical therapy are to cor- 
rect or alleviate bone and joint or neuromuscu- 
lar disabilities. This entails a concern with all 
types of physical disabilities, such as neuro- 
logical diseases, arthritis, amputation, paral- 
ysis, spasticity, structural and postural mal- 
alignments, crippling accidents, postsurgical 
conditions, etc. Measures are used to retain 
or reestablish circulation, muscle tone, coordi- 
nation, joint motion leading to mobility, am- 
bulation, and activities of daily living. 

in carrying out his sim, the therapist will 
make use of heat, cold, water, light, and elec- 
tricity as well as the training effects of active, 
passive, resistive, and reeducation exercises. 








Organization of Space = There should be two major 
treatment areas, dry and wet. The dry area in- 
cludes the exercise room or gym and treatment 


cubicles; whereas the wet area includes all 
hydrotherapy treatment, tanks, pools, and 
related facilities. 

Hydrotherapy equipment should be grouped 
in one area, separate from, but adjacent and 
accessible to other treatment areas. 

Space considerations for a physical therapy 
department must take into account circulation 
areas for patients and staff. Situate the equip- 
ment for efficient and sate use, and provide 
storage space for equipment and supplies. 

Flexibility and expansion of facilities should 
be considered in basic planning to meet 
changes in requirements. 

itis advisable to consult with the chief physi- 
cal therapist, the center's director, and the 
center's physician to determine equipment 
needs and the program of activity for this de- 
partment. 





Location Within Building The piace for physical 
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and occupational therapy, as well as for activi- 
ties of daily living, should be in close proxim- 
ity, as many patients will receive treatment and 
training in all three areas. 

Arrange the areas so that scheduled patients 
may proceed directly to physical therapy with- 
out interfering with circulation to other depart- 
ments. 

As physical therapy may take advantage of 
certain outdoor activity, place the exercise 
room or gym near the outdoors. 

As physical therapy involves some noisy 
activity, this area should be removed from quiet 
zones, such as the place where speech and 
hearing therapy is administered, or the nursing 
unit. (See Fig. 5.) 

The area should be convenient to the center's 
physician and the nursing unit (if provided). 


Staff-Pationt Ratios One physical therapist can 
treat an average of 10 to 15 patients per day. 
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patient ratios. 







GYMNASIUM 


not interfere with ventilation. (See Fig. 6.) 


OCCUPATIONAL THERAPY sheets and other requirements. 





Group services may increase this to 20 a day. 

If the physical therapist is assisted by non- 

professionals and if the work space and sched- 

TREATMENT uling are well planned, a maximum staff-patient 
cusic.es ratio may be achieved. Nonprofessional assis- 
tants, paid or volunteer, can be trained to pre- 
pare patients for treatments, attend to equip- 
ment, and transport patients, if necessary. 
There are many variables involved in staff- 


Treatment Cubicles Divide the cubicles with 
curtain tracks for easy access by wheelchair 
*o and stretcher patients and for flexibility in use 
Poo” S of space, as for instructional activity or gait 
£ training. Curtains should not extend to the 
, @eqqe0e™ ceiling or floor, so that when drawn, they may 


Equip cubicles with @ treatment table with 
ORESBING adequate work space on each side and at the 
head. Treatment tables with drawers or shelv- 
ing provide convenient storage space for 


-_=— = Provide in the cubicles a place for the pa- 


yN NURBING Unit wikx tient’s outer clothing, such as hooks or lockers. 
Provide a lavatory convenient for the thera- 


Fig. & pist's use. 
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Fig. 6 Treatment cubicles and examination room. 


Equipment for this department may include 
infrared and ultraviolet lamps, diathermy, hot 
pack and electrical stimulation apparatus, 
ultrasonic equipment, suspension apparatus 
(Guthrie-Smith), electrical diagnostic appara- 
tus, moist heat equipment, sand bags, powder 
boards, powder, oil or lotion, alcohol, and 
linen. 

In many cases patients will be lying on their 
backs during treatments. Ceiling lighting 
should be indirect or semi-direct to avoid glare. 
Therapists making tests or examinations re- 
quire shaded or nonglare spotlights. 


Waiting Area Provide space for wheelchair 
and ambulaent patients; and if there is a nursing 
unit, space also for a stretcher. 

Place the therapist's office near the waiting 
area for control. 

From the waiting area, the patient should 
be able to go to the exercise room, hydrother- 
apy, or treatment cubicles with a minimum 
interference of activities, 


Therapist's Office There should be staff office 
space for interviewing patients and attending 
to administrative duties, as well as space for 
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files, and a desk with a dictating machine. 

Partition the office so that interviews may 
have acoustical privacy. 

Situate it near the patients’ entrance to the 
physical therapy department and design it to 
provide maximum supervision of activities. 

A patient scheduling board and writing sur- 
face are recommended. Locate them conve- 
niently for all physical therapists. 

Staff lockers and dressing rooms (separate 
from patients) should be near this department. 


Examining Room )=The room should be convenient 
to the entrance of the physical therapy depart- 
ment. 

Equip it with an examination table, lavatory, 
and space for examination equipment. 

Provide floor-to-ceiling partitions for privacy. 

The room may be used for special tests and 
measurements, or for treatment when privacy 
is desirable. 

Scales for weighing patients (including pa- 
tients in wheelchairs) are sometimes provided 
in this room. 


Exercise Area This area should be a flexible, 
clear space for individual and group exercise 
activities. (See Fig. 7.) 
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The most frequently used items of equipment 
are: exercise mats (sometimes raised 24 in. 
off the floor for the convenience of therapists 
and wheelchair or crutch patients—if area is 
of sufficient size, mats may remain in place), 
shoulder wheel, shoulder overhead and wall 
weights, shoulder ladder, steps, curbs, ramps, 
stall bars, parallel! bars, posture mirror, sta- 
tionary bicycle, counterbalanced and individ- 
ual weights, sand bags, and paraffin bath. 
Some of this equipment may be made by a 
skilled carpenter rather then purchased. Pur- 
chased equipment should be accompanied by 
satisfactory repair and maintenance service. 

Certain equipment relationships should be 
maintained. Place the posture mirror 4 ft from 
the end of the parallel bars. When mats and 
other movable equipment are removed, there 
should be sufficient space for gait training, also 
related to a posture mirror. 

Doors to the exercise area should be wide 
enough to accommodate not only patients but 
also equipment. Double doors, each 3 ft wide, 
are recommended. 

The layout shown suggests a minimum ex- 
ercise area for a physical therapy department 
with one therapist and an aid. For an expansion 
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Fig. 7 


of the exercise area see “Gymnasium” in this 
section. 

The exercise area may be divided by open 
partitions which allow for the attachment of 
equipment and subdividing of activities, yet 
which permit circulation of air and easy super- 
vision of the total area. 

An observation cubicle with one-way vision 
glass may sometimes be used to advantage in 
order that visitors will not interfere with pa- 
tients’ activities, 

Reinforce the walls for installation of exer- 
cise equipment, such as stall bars. 

Provide storage for equipment not in use. 

Toilets should be accessible to the patients 
and designed for those who are confined to 
wheelchairs. 

A wall clock in the room for timing exercises 
is recommended, 

Viny! wall covering to a minimum height of 
5 ft will protect walls and ease maintenance. 

There should be adequate ventilation. Fresh 
air without drafts in the exercise and treatment 
cubicles is very important. Air conditioning of 
this area is highly desirable. 

Windows or room exposure should be de- 
signed to provide privacy within the exercise 
room. 


Gymnasium in larger centers or centers with 
inpatients, a gymnasium is recommended. It 
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serves a variety of uses, such as individual 
and group exercises, recreations! programs, 
and meetings. 

The gymnasium will augment the program of 
the physical therapy exercise room, permitting 
the therapist to conduct group wheelchair and 
es. The room should be furnished 
lief bars, wall bars, stairs, curbs, 
gradients, wall mirrors, ete., for individual 
instruction. 

The room will also be used for recreational 
activity such as group volleyball, basketball, 
moving pictures, and wheelchair square 
dancing. A minimum clear ceiling height of 
14 ft is recommended. If the gymnasium meets 
standard space requirements, rental of its use 
to community athletic organizations will be 
facilitated. Providing a recreational program 
is particularly important where inpatients 
are involved. 

The gymnasium will siso be used by the 
social group worker in the social adjustment 
program of some patients. 

As the gymnasium is a multipurpose room, 
equipment and furniture within the area should 
be movable. Provision for its storage is essen- 
tial. 

As & meeting room to be used by selected 
groups within the community, this facility pro- 
vides an excellent opportunity to acquaint 
the public with the problems of rehabilitation 
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and to arouse interest in the center's program. 
For this purpose, the gymnasium should be 
easily accessible to the public. 

To make maximum use of this multipurpose 
room, it is important that activities be con- 
trolled to avoid conflicting schedules. 


TOMETS 


Hydrotherapy The space for hydrotherapy is 
frequently the most expensive area of the 
center; consequently, it should be planned with 
considerable selectivity. 

Whirlpool tanks for arm, foot, hip, and leg 
immersion are considered inadequate by many 
centers serving multiple disabilities unless 
augmented with facilities for complete body 
immersion. (See Fig. 8.) 

Almost all exercises and treatments can be 
conducted with a Hubbard tank and a wading 
pool and tank. Combinations of Hubbard tanks 
with wading facilities are available where space 
is limited. 

Therapeutic pools are expensive to con- 
struct; consequently, they are usually consid- 
ered only for larger centers. 

All hydrotherapy activities require linen 
and towel storage. Also provide a wringer and 
dryer for bathing suits and ao storage space 
for wet and dry bathing suits of both staff 
and patients. 

Tank and pool areas require storage space 
for wheelchairs and stretchers, adequate 
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Fig. 8 Whirlpools and tank room. 


dressing cubicles, or dressing rooms to permit 
maximum use of pool, showers, and toilet 
facilities. 

As hydrotherapy is a moderately noisy 
activity, it should be removed from areas re- 
quiring sound control. 

Floors should be of unglazed ceramic tile 
with drains for spilled water and tank overtiow. 

As equipment is heavy when filled with 
water, a structure must be designed for these 
additional loads. 

Overhead monorails with lift mechanism are 
essential for efficient use of Hubbard tanks 
and waders, Ceilings should be a minimum of 
9 ft 6 in. The location of the monorail with 
proper relationship to equipment is essential, 

All pipes for hydrotherapy should be acces- 
sible but concealed. Waste lines should be 
adequate for rapid changes of water. 

All hydrotherapy equipment should have 
thermostatically controlled mixing valves. 
Adequate pressure and an ample source of 
160° F. water are essential. 

Humidity reduction is a major concern in 
planning the hydrotherapy department. Ade- 
quate sir conditioning is essential for the com- 
fort of patients and staff. 


Whirlpools This includes equipment for the 
treatment of arms, hips, and legs. Some models 
are available as movable units, in which case a 
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sink or lavatory is required in the cubicle for 
drainage of the unit. 

Provide space for chair, table, and a stool of 
adjustable height. 

In small centers where hydrotherapy equip- 
ment consists only of whirlpool tanks, place 
them near treatment cubicles and near the exer- 
cise room for easy supervision by the therapist. 


Tank Room A treatment table with storage 
space is an essential requirement. 

Allow space for wheel stretchers and provide 
44-in.-wide doors. (A 56-in..wide opening is 
necessary to install combination treatment 
and wading tank.) 

Allow space for stretcher and wheelchair 
storage. 


Showers and Dressing Rooms Directly related to 
the efficient use of a hydrotherapy pool is the 
provision of adequate dressing room facilities. 

Dressing facilities do not necessarily have a 
size relationship to the pool indicated. For 
example, some programs will require several 
dressing tables in order to accommodate the 
patients. 


Hydrotherapy Pool 
possible. 

The depth of the pool should be graduated. 
Variations of depth in 5-in. increments are 


Many variations in size are 
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recommended, For children the shallow end 
should be 2 ft deep, for adults, 3 ft. The deep 
end of the pool should be 5 ft. 

There should be # continuous gutter around 
the pool for the use of the patients and for the 
purpose of attaching plinths. 

A portion of the floor surrounding the pool 
may be depressed to form an observation area 
for the therapist. 


Occupational Therapy 


Occupational therapy is administered under 
medical supervision and performed by grad- 
uetes of schools of occupations! therapy 
approved by the Council on Medical Education 
and Hospitals of the American Medical Asso- 
ciation. 

The objectives of occupational therapists 
are to assist in the mental and physical restora- 
tion of the disabled person, enabling him to 
adjust to his disability, increase his work 
capacity, and to want to become a productive 
member of his community. 

In addition, the occupational therapist is 
concerned with the training of patients in the 
activities of daily living. 

To achieve these goals, occupational therapy 
utilizes, on an individual basis, remedial 
activities which are found in creative skills 
and manual arts, (See Fig. 9.) 


Location Within Building Occupational therapy 
should be adjacent to the physical therapy 
department, since many patients will use both 
ereas. 

Locate the srea so that scheduled patients 
may proceed directly to occupational therapy 
without interfering with the circulation of other 
departments. 

As some phases of occupational therapy 
involve noisy activity, this area should be re- 
moved from quiet zones in the building, or pro- 
vision should be made for acoustic control. 
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Fig. 10 Activities of daily living. 


Certain occupational therapy activities, such 
as those characteristic of daily living, may be 
conducted out of doors in favorable weather. 
It is recommended that, if possible, access 
to an outdoor area be provided. 

The area should be accessible to the center's 
physician, the social adjustment ares, and the 
vocational counseling area. As occupational 
therapy involves coordination with the nursing 
unit (for dressing and toileting particularly), 
the occupational therapy department should 
be conveniently related to it. 
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Staff-Patient Ratios One occupational therapist 
can treat eight to fifteen patients per day. The 
number of patients depends upon types of 
disabilities and the severity of the cases. 

Where highly individual treatments are re- 
quired, the daily load will decrease. Also, if 
the therapist is relieved of administrative re- 
sponsibilities and assisted by nonprofessional 
persons, the daily load will increase. 

For orthopedic patients, special equipment 
must frequently be devised under close super- 
vision of the occupational therapist. 

There are many variables applicable to staff- 
patient ratios. 





Organization of Space The activity area may be 
so planned that each activity has a separate 
unit, or it may be planned to separate quiet 
from noisy and dusty from clean activity. The 
unit system facilitates assignment of special 
instructors to special activities and is also 
# more orderly arrangement of the space. How- 
ever, this method increases the number of staff, 
makes supervision more difficult, and can be 
considered only in larger departments, 

The activities of daily living (ADL) area, 
which is used to teach the patient how to live 
self-sufficiently in his home environment, 
should be closely related to the main occups- 
tional therapy treatment room. 

As the occupational therapist works closely 
with the social adjustment staff and the voca- 
tional counselors, his office should be near 
their areas. 


Activities of Daily Living The activities which are 
indicated include most situations found in the 
home (see Fig. 10). 

Some training, particularly bathroom and 
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bedroom activities, will require cooperation 
with physical therapists. Consequently, the 
ADL area should be easily accessible from the 
physical therapy department. 

A gadget board containing numerous items 
of hardware, light switches, faucets, and other 
items frequently used should be included. The 
board should be adjustable in height. 

The bathroom should be arranged to ac- 
commodate wheelchair patients (see “Inpa- 
tients”). 

The kitchen plan may include, in addition 
to the type illustrated for wheelchair use, 
standard counter and cabinet arrangements 
to test the patient's ability to cope with “nor- 
mal” situations. Counters of adjustable height 
may be used to advantage in training patients. 

A front loading washer and dryer, as illus- 
trated, is desirable for wheelchair patients. 
Controls at the front of the range are recom- 
mended. However, the purpose of this training 
is to show the patient how he may use, if pos- 
sible, appliances that are standard in his com- 
munity. 

A standard clothes closet is recommended 
as a part of the training in dressing. 

A broom closet, vacuum cleaner, and ad- 
justable ironing board should also be included. 

Table space should be provided for training 
in eating and for use as a writing surface. 

A rug can also be used to test the patient's 
ability to cope with that type of floor covering. 


Speech and Hearing 


The speech and hearing unit serves those 
with disabilities of deafness, stuttering, or de- 
layed speech and voice disorders which may 
result from various basic abnormalities, dis- 
eases, or injuries. 

A wide variety of programs is possible. 
Some provide for treatment of postoperative 
disorders resulting from tonsillectomies and 
ear operations, cerebral palsy, meningitis, 
cleft palate, hemiplegia, vocal cord anomalies. 

Services may range from testing and treat- 
ing of all conditions to emphasis on disorders 
associated with certain specific disabilities. 

The center may include speech therapy only 
or audiological testing as well. 

The program may serve adults or children, 
or both. 

The center may include a teaching and re- 
search program in speech and hearing. 


Staff-Patient Ratios Although ratios vary widely 
with different patients, an approximation of 
staff-patient ratios is as follows: 

1. For audiometric screening: one audio- 
metric technician may screen one patient every 
five to eight minutes. 

2. For audiometric testing: the audiologist 
may test four to eight patients per day during 
the initial screening process. For a complete 
test for hearing aid evaluation, three hours 
is needed per patient, and the test is usually 
conducted in two visits. 

3. For individual therapy: one therapist for 
six to ten patients per day (one half-hour to 
one-hour periods). The audiologist may also 
act as therapist. 

4. For group therapy: five to eight persons 
per therapist; one therapist for twenty-four 
patients per day. 





Organization of Space Patients’ toilet facilities 
and coat racks should be accessible from the 
waiting room. It is recommended that the 
sound control room, test room, and audio- 
metric testing rooms be located on a subcorri- 
dor off the waiting room in order to reduce 
noise. In a children’s program, a play and ex- 
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amination room near the test room is recom- 
mended. 


Audiometric Testing The audiometric testing 
room (or, in some cases, booths) is a facility 
for pure-tone threshold testing and short form 
hearing screening tests (see Fig. 11). 

Space should be provided for the audi- 
ologist’s desk with an audiometer and one pa- 
tient's chair or wheel chair, Furniture should 
be arranged so that the audiologist may face 
the patient and operate the audiometer. Provide 
storage and shelving. 

The room should be treated acoustically for 
an overall residual noise level of not more 
than 40 decibels as measured on the "C" scale. 
This involves the treatment of walls, ceilings, 
and floors. (See Fig. 12.) 


Control Room and Test Room = This facility is essen- 
tial for an audiology program. 

It is preferable to place these rooms off the 
subcorridor or hall, and to control the activity 
in surrounding rooms in order that extraneous 
noises be eliminated. 

For a children’s program it is highly desirable 
that, outside the test room, a play and examina- 
tion room be provided to accustom the child 
to his environment and to make the transition 
to the test room as easy 3s possible. This room 
should be equipped with children's furniture 
and toys. 

Equipment for the control room will include 
a work surface for the audiometer, earphones 
and microphone, tape recorder, and tape and 
record storage, and may include other equip- 
ment such as a Bekesy audiometer. . 

if hearing aid evaluation is part of the pro- 
gram, provide storage space for hearing aids 
either in the test room or the control room. 

The control room should be treated acous- 
tically to achieve an overall residual noise level 
of not more than 40 decibels on the "C" scale. 

An observation window approximately 18 by 
20 in. is required. For adequate control of 
sound transmission, three pieces of glass of 
different thicknesses and nonparatiel in con- 
struction are recommended. One-way vision 
glass in the control room is optional. 

Equipment for the test room includes a 
speaker, microphone, and headphone. Micro- 
phone and headphone jacks should be located 
near the patient's chair. Additional auxiliary 
wall- or ceiling-mounted speakers are some- 
times provided, particularly for the testing of 
children, These speakers should be separately 
switched. All this equipment is wired to the 
audiometer. Additional spare jacks in both the 
control and the test room are recommended 
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for other items of equipment. Conduits be- 
tween the jacks should be installed in a manner 
that avoids sound transmission. 

For complete diagnostic service, a galvanic 
skin response audiometer may be used in the 
test room. For diagnostic testing, delayed 
auditory feedback equipment may be used. 
For a children's program, children's furniture 
and toys should be part of the test room. 

The test rooms should be acoustically 
treated to achieve an overall residual noise 
level of not more than 30 decibels on the "“C” 
scale. This requires carefully supervised con- 
struction of a “floating room.” In new construc- 
tion the subfloor may be depressed to eliminate 
the high step or ramp at the entrance to the 
test room. If built on grade, the floating slab 
for the room may be placed on a sand bed. 

To achieve this degree of acoustic control, 
it is essential that the floating room have ade- 
quate “mass” and that all necessary precau- 
tions are taken to avoid the conduction of 
sound. 

Proper air circulation is a frequent problem. 


Orthetic and/or Prosthetic Appliance Shop 


Orthetic appliances are medically prescribed 
for the support of weakened parts of the body 
and to increase or control their function, 
Prosthetic appliances are medically prescribed 
artificial substitutes for a missing body part. 
Such devices are constructed by orthetists 
and prosthetists in cooperation with the physi- 
cian, the physical therapist, and the occupa- 
tional therapist. (See Fig. 13.) 

The type of facility for orthetic and pros- 
thetic services will vary widely with rehabilita- 
tion centers and is dictated at times by the 
availability of commercial services. 

Frequently, arrangements are made for 4 
representative of a commercial firm to visit 
the center, For this purpose a fitting room 
is recommended as o minimum facility, al- 
though an office or treatment cubicle is some- 
times used and minor adjustments and repairs 
to appliances are made in the occupational 
therapy department. 

However, a small shop (as illustrated) within 
the center provides close liaison between the 
patient, the medical team, and the orthetist or 
prosthetist. In such a shop, smal! devices such 
as feeders and page turners may be fabricated 
and adjustments and repairs made to wheel- 
chairs, braces, limbs, and crutches. 

if a minimum facility is established, consid- 
eration should be given to its future expansion, 
not only in terms of space, but with respect to 
electrical services, ventilation, gas supply, etc. 
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Fig. 12 Plan of typical audio-testing area. 


The fabrication of major appliances requires 
much heavy and noisy equipment. Isolation of 
such a shop is essential to the control of noise 
and reduction of the fire hazard. 


Location Within Building As the orthetic and/or 
prosthetic appliance shop will serve outpa- 
tients requiring minor adjustments or repairs 
to their devices, the unit should be easily 
accessible to entrances. 

The unit should be located in a noisy zone, 
and, if possible, near the gymnasium, so that 
the patient may try out his prostheses or 
braces. The fitting room, however, may be 
made sufficiently large for this purpose. 


SOCIAL ADJUSTMENT 


Social adjustment requires psychiatric and 
social services for the treatment of social and 
emotional problems. 


HALL 


SOUND PROOF 


Psychiatric Service: Frequently the psychia- 
trist is employed on a« part-time basis and is 
primarily called upon to provide the following 
services: 

1. Psychiatric screening to diagnose emo- 
tional problems 

2. Staff consultations on how these prob- 
lems should be managed in relation to the 
patient's total rehabilitation program 

3. In-service staff training for the purpose 
of developing greater understanding of the 
psychological factors in disability 

Psychological Services include: 

1. Psychological evaluation, accomplished 
by means of various psychological testing 
procedures and interviews which evaluate 
the patient's intelligence and personality 

2. Interpretation of clinical findings to mem- 
bers of the staff 

3. Counseling (therapy) on either an individ- 
ual of # group basis, usually carried out with 
the psychiatrist and social service staff 
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4. In-service training of psychologists and 
participation in psychological research, 

The minimum recommended psychological 
facilities would include a  psychologist's 
counseling room and test room. 

Social Services include the following: 

1. Social study and evaluation, including 
the collection of relevant information from 
the patient, his family, and other agencies, 
and the appraisal of such information with 
respect to the patient's rehabilitation potential 

2. Social casework, where the social worker 
(medical social worker or psychiatric social 
worker) works with the patient to improve 
attitudes toward self-support and motivation 
toward treatment and work 

3. Social group work, including the correc- 
tion of abnormal living patterns by using 
planned group activities, recreational in nature 
but therapeutic in value. It may include hobby 
activities, group discussions, and activities 
of an adult education nature. 





Health 
REHABILITATION CENTERS 


470 


Location Within Building The services should be 
administered in a quiet area of the building. 

As most incoming patients will receive some 
services in this area, it should be readily ac- 
cessible from the main entrance of the building. 

If the program involves large numbers of 
children, the psychological therapy room for 
children should be in the children’s treatment- 
training unit. 

(See Fig. 14.) 


Organization of Space The flow pattern tor 
patients within this area will vary considerably. 
A typical pattern for the evaluation of a new 
patient would have the sequence of reception- 
ist, waiting room, social worker (for case his- 
tory of patient), medical evaluation (for all in- 
coming patients), psychological testing, and 
psychiatric screening. The two latter services 
are not needed by all patients. 

Vocational counseling, and appraisal of the 
patient's employment potential in the voca- 
tional evaluation unit may also be included 
in the initial evaluation. Also for this purpose, 
audiometric screening and speech evaluation 
are often helpful. 


Staff-Patient Ratios As psychiatric screening 
and psychological therapy will vary widely with 
individual patients, no approximation of staff- 
patient ratios is possible. 

For psychological testing a recommended 
average is two patients a day per psychologist 
for brief psychological evaluations. This in- 
cludes the time required for interpretation and 
writing reports. Extensive psychological 
evaluation requires one work day per patient, 
including time for preparation of the report. 
Other activities such as training, research, and 
therapy will detract from these averages. This 
does not provide for evaluation of vocational 
skills, aptitudes, and interests, which is a func- 
tion of vocational services. 

For social caseworkers, the number of cases 
per worker will vary with the number of intake 
studies and the number receiving continuing 
service. Where there is a balance between 
these two types of service, an individual case- 
worker may handle a caseload of from 25 to 
35 patients. 


Waiting Room if the program is of sufficient 
scope, provide @ separate waiting area with a 
receptionist for the psychological-social unit. 
In smaller centers, this facility may be in- 
corporated in the main waiting room for the 
center. 

The receptionist schedules patient inter- 
views with the psychological-social staff. 

Access to interview and test rooms by means 
of a subcorridor will provide privacy and re- 
duce extraneous noise from the rest of the 
building. 


Psychological Training and Research Programs For 
a training program, provide observation facil- 
ities in the children's play therapy and activity 
group rooms, such as observation cubicles 
with one-way vision glass or, preferably, tele- 
vision cameras with screens in a central view- 
ing room, (See Fig. 15.) 

Provide a separate office for each psycholog- 
ical trainee. 

Research programs are of a wide variety. 
Some involve much equipment; others, no 
equipment. Provide o separate area for this 
facility. 





VOCATIONAL 


The vocational area of a rehabilitation center 
provides the following services: counseling, 
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evaluation, training, and placement; the shel- 
tered workshop (or rehabilitation workshop) 
is part of this area, and in some cases, certain 
aspects of special education will be included. 
The vocational program is determined by the 
needs of the patients and the needs and oppor- 
tunities of business and industry in the com- 
munity served by the center. This program is 
# most important part of the patient's total 
rehabilitation process. (See Fig.16.) 

This area has the responsibility of acquaint- 
ing the patient with situations in industry or 
in business and of preparing him for job com- 
petition. Realistically designed workshops 
and offices will be required to create a job 
situation atmosphere for the patient. 

This area should present to the patient a 
very wide range of job possibilities. Few cen- 
ters will contain an extensive number of job 
situations; some may have none if this need 
has been satisfied through the cooperation 
of « trade school or some other agency. Pa- 
tients should not be trained for jobs which 
they cannot obtain later. 

Changing types and techniques in industry 
make it essential that this area have maximum 
flexibility, especially in heating, ventilating, 
plumbing, lighting, electrical installations, 
and equipment placement. The vocational area 
must offer training in small segments of a job 
operation and present advanced types ot voca- 
tional opportunities. 

Vocational counseling provides an oppor- 
tunity for the patient to obtain an understand- 
ing of his vocational abilities and potential, 
and to learn the scope of their possible appli- 
cation. The center may choose to work with 
cooperating counselors already established 
in the community, if it does not provide this 
service within the center. Sometimes counsel- 
ors are loaned to centers by the State Voca- 
tional Rehabilitation Agency and conduct their 
work at the center 

Vocational evaluation is the process of col- 
lecting and appraising data on the patient's 
interests, aptitudes, and ability in work situa- 
tions. This section needs to be quite broad 
in scope in order to find the vocation best 
suited and most satisfying to the disabled 
person. This section of the center's program 
is frequently referred to as a prevocational 
unit, 

Vocational training provides the discipline 
necessary for the patient to attain his job poten- 
tial established in vocational evaluation. Voca- 
tional training requires carefully supervised 
instruction in vocations best serving the 
patient's needs with full regard to employment 
possibilities, 

Sheltered workshop provides employment 
for disabled persons within the center, This is 
productive work for which wages are paid; 
the work is usually obtained on contract or sub- 
contract basis. In this area, further vocational 
evaluation and training are possible. 

Special education will be found in this area 
when enough patients have difficulties with 
certain areas of academic or vocational achieve- 
ment. I children need this service, it may be 
located in their area. Frequently, this is pro- 
vided through cooperation with the public 
achools 

Placement service is to be offered when the 
number of job placements and contacts war- 
rants it; otherwise this service is performed 
by other agencies. In smaller centers place- 
ments may be handled by the vocational coun- 
selor. Placement may mean the patient's return 
to his former job, full employment by selective 
placement or partial or special employment 
either at home or in the sheltered workshop. 
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Supervisors will be in charge of the separate 
units of this area and will be responsible for 
integrating their unit with the total vocational 
effort. 

The director will be in charge of the total 
vocational area and responsible for integrating 
this area with the rest of the rehabilitation 
center program. 


Vocational Training 


Vocational training is prescribed after evalua- 
tion of the patient's abilities, interests, and job 
training has begun. 

The vocational training unit provides oppor- 
tunity for growth in ability and assurance in 
actual job situations or experiences as close 
to reality as possible. During this period of 
training, the patient may continue to receive 
services from the medical unit, the social ad- 
justment unit, or any other part of the rehabili- 
tation center. (See Fig. 17.) 

Differences in disabilities and the nature 
of the community will dictate differences in 
the kind of training program to be employed. 
In addition to working with local industry, 
the local training resources will supplement 
the center's training programs whenever prac- 
ticable and suitable. Trade schools may accept 
only the more capable candidates who do not 
have emotional or medical problems, and in 
some cases, they may not be able to give the 
personal attention needed. The rehabilitation 
center deals with complex problems and dis- 
abilities; therefore, its vocational training 
unit will need to give greater emphasis to 
limited training objectives which are often 
more suitable to the restricted educational and 
cultural backgrounds of many of its patients. 

Training in a range of vocations should be 
offered to accommodate several levels of abil- 
ities, skills, and interests. In addition, the 
changing personnel needs of industry make a 
representative range important. 
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There follows a sampling of some of the 
vocational training fields thet the architect 
may be called upon to plan for: 

1. Commercial 
. Tailoring 
Drafting 
Watch repair 
Shoe repair 
Furniture repair and upholstering 
Machine shop operation 
. Radio, television, and appliance repair 
(See Fig. 18.) 
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Sheltered Workshop 


The sheltered workshop provides additional 
opportunities for further evaluation, training, 
and eventual employment of the handicapped 
individual. The sheltered workshop was once 
thought of as a place for terminal employment 
of those who could not benefit from further 
training. Today this concept has changed, and 
it is established as one of the steps in the re- 
habilitation process. There will, perhaps, 
always be some patients who, because of ex- 
tensive or complicated disabilities, require the 
environment of the sheltered workshop as the 
only means of permanent employment. 

The sheltered workshop is never an isolated 
unit in terms of program, but is part of the total 
vocational area which in turn is an integral part 
of the center, For selected patients, it is the 
best means of developing work tolerance, work 
habits, confidence, and skill. It also provides a 
means for the development of industrial quan- 
tity standards. The added incentive of pay for 
work done is often the motivation needed to 
help the disabled person carry through his re- 
habilitation program. This work is most fre- 
quently secured from industry of other sources 
on subcontract basis. 

This work must be done within the most 
businesslike atmosphere and framework, yet 
without undue pressures of time; however, it 
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must meet the standards of quality and quar- 
antee delivery of the required quantities on 
time schedules. It must provide payment for 
services rendered and rewards in terms of 
individual growth and development. 


Location Within Building The sheltered workshop 
should be conveniently related to the other 
areas of vocational services. It may be a de- 
tached or semidetached unit with a separate 
patient entrance, as patients engaged in the 
shop usually work an eight-hour-day program 
and no longer require the intensive services of 
the medical department. 

Depending upon its closeness to the medical 
department of the center, the shop may require 
a first-aid room. In the larger workshop a full- 
time nurse may be required. 

As work within the shop may be noisy, 
separation from quiet areas in the center is 
recommended. 

For delivery and shipment of goods, it is es- 
sential that the unit be adjacent to a loading 
area. 


Organization of Space This area will closely re- 
semble industrial space and will house indus- 
trial operations. The heating, ventilating, and 
dust collection systems will need to be planned 
accordingly, with floors designed for adequate 
loads and an electrical system to meet many 
different kinds of demands. 

The type of work carried out in the shop will 
be subject to frequent change. Flexibility in 
organizing the space is, therefore, essential: 
the area should have a high ceiling and be free 
of columns. Floors should be designed to take 
heavy loads of equipment and stacked mate- 
rials. Much of the work under contract in the 
shop will be of an assembly line nature. How- 
ever, the products may merely require work 
surfaces for their assembly or they may require 
special equipment (frequently supplied to the 
center by the contracting firm if it is for a par- 
ticular job). In laying out equipment in the shop, 
itis advisable to obtain expert industrial advice 
in order to assure efficient flow patterns and 
simplified handling and storage of materials 
and products. 

Some work surfaces should be adjustable 
in height and all should be designed for the use 
of wheelchair patients. 

Electrical power outlets should be frequently 
spotted along bench walls and/or the ceiling 
grid. Floor outlets for power tool use in the cen- 
tral area of the shop are recommended. Wiring 
should be sized to take a varying power de- 
mand. 

Adequate general illumination should be 
provided with increased intensity at work sta- 
tions as dictated by the task. 

A time clock for the patients’ use is some- 
times provided in the workshop to encourage 
punctuality and to determine the patients’ pro- 
duction rate. 

All necessary safety precautions should be 
taken to protect the patient from power tool 
hazards, fire hazards, falis, and other mishaps. 
A potential hazard exists when there is insuffi- 
cient space for the storage of materials and 
products, Ample storage space should be pro- 
vided for the orderly, safe arrangement of 
bulky items. A sprinkler system installed in 
the shop will reduce fire risk. 

Storage is a major problem and is related to 
the volume of items handled. The space for 
Storage will vary from 15 percent to 50 percent 
of the work area. 

Receiving, shipping, and handling of bulk 
items require additional space. This space 


1, Commercial 
i) typists; 
ii) secretaries; 
iii) bookkeepers; 
iv) telephone operators; 
v) cashiers; 
vi) business machine operator; 
vii) copy readers; 
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Skilled and Semiskilled 
B. Drafting: 
i) electrical draftsmen; 
ii) automotive draftsmen; 
iii) architectural draftsmen; 
iv) mechanical draftsmen. 
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Skilled and Semiskilled 
E. Repairmen: 

i) business machines; 
ii) watch repairing; 
iii) assemblers; 
iv) tool sharpening; 
v) camera repairing; 
vi) shoe repairing. 
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viii) bank tellers; 

ix) ticket agents; 

x) receptionists; 

xi) shipping and receiving clerks; 
xii) file clerks; 
xiii) sales clerks. 







C. Commercial Art: 
i) layout men; 
ii) illustratars; 
iii) letterers; 
iv) window display artists; 
v) show card layout. 
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F. Electric Light, Power, and Electronics: 
i) meter readers; 
ii) meter men; 
iii) assemblers; 
iv) inspectors and testers; 
v) radio, television, electronic ma- 
chine repairmen. 
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. Skilled and Semiskilled 
A. Sewing and Tailoring 


vii) tailors; 

viii) pressers; 

ix) hand sewers; 

iv) trimmers; x) sewing machine operators; 
v) pattern makers; xi) weave-bac specialists; 

vi) pattern graders; xii) chair cover makers. 


i) spreaders; 
ii) markers; 
iii) cutter; 
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Skilled and Semiskilled 
D. Arts and Crafts: 
i) ceramics; 

ii) leather; 
iii) metal work; 


iv) weaving; 
v) jewelry; 
vi) electroplating. 
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Skilled and Semiskilled 
G. Building Trades: 
i) carpenters; 
ii) painters; 
iii) plumbers; 
iv) masons; 1. 
v) electricians. 


H. Woodwork Trades: 

i) patternmakers; 

ii) cabinet makers; 

iii) furniture repairmen. 
Plastics Production: 

i) bench grinders; 

ii) hand filers; 

iii) drill press operators; 
iv) assemblers. 
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lll. Machine Shop Operations: 
i) tool and die makers; 
ii) machine tool operators. TRAN 800A FOUNTAIN a 
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A. Restaurant Occupations: 
i) waiters and waitresses. 
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| +s i) janitors; ii) housekeepers. 
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i . . D. Greenhouse and Floriculture: 
Unskilled i) greenhouse worker; 
C. Building Material Handling ii) flower preparation (corsages, etc.). 


Fig. 18 (continued) 
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(b) 
(a) Children’s physical therapy. (b) Children’s occupational therapy. 


Fig. 19 


should be related to a loading dock and truck 
service ares, The service area should be 
planned so that it does not intertere with other 
vehicular or pedestrian circulation. 

As patients working in the shop will usually 
work an eight-hour day, facilities for their com- 
fort should not be overlooked. If the center has 
no dining facilities, a lunchroom convenient 
to the shop is recommended, as some patients 
will bring their lunches with them. Provision of 
a cafeteria is also considered a desirable facil- 
ity where the number of patients warrants it. 

Most states have specific requirements for 
rest areas for men and women. These require- 
ments should be checked carefully before plan- 
ning lounges, toilet facilities, and lockers for 
the patients in the workshop. 

A small office for the workshop supervisor 
should be provided, and so designed that there 
is maximum supervision of the shop activity 
from the office. Additional office space will be 
required for records, cost accounting, and esti- 
mating. The size of this area will be determined 
essentially by the volume of work and number 
of contracts handled by the workshop. 


Physical Therapy Exercise Room =The requirements 
here are similar to those needed in the exercise 
room for adults, except that the equipment 
is selected for the child's size and interests. 
(See Fig. 19.) 

The space indicates a minimum exercise area 
staffed by one therapist. 
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Treatment cubicle requirements are the same 
for children as adults; equip them with treat- 
ment tables and ceiling-mounted mirrors 
above. 

Relate the srea to outdoor therapy for out- 
door exercises. 

Provide a sink for the therapist's and chil- 
dren's use. 

Toilet facilities for children should be im- 
mediately convenient to the exercise room and 
outdoor therapy. 

Special equipment may have to be designed 
for individual cases. Figure 19 illustrates a 
movable stall bar and parallel bars adjust- 
able in height and width for children of varying 
ages. 


Occupational Therapy Equipment should be se- 
lected for the child's physical and mental age 
level. The plan indicates an area staffed by one 
therapist. 

Place toilet facilities convenient to the ther- 
apy room. 

Relate the room to the outdoors so that some 
activities may be conducted outside. 

Although special equipment may be required 
for individual cases, equipment indicated in- 
cludes standing tables, typing tables, work 
tables (all with adjustable heights), loom, easel, 
and workbench. 

Provide a sink within the room for the chil- 
dren's and therapist's use. 

As training in eating may form e@ part of the 





Health 
REHABILITATION CENTERS 


program, facilities for snacks— refrigerator, 
hot plate, and sink—are indicated. Or locate 
this facility within the children's treatment 
and training area to serve the nursery as well 
as the occupational therapy room. 

Exterior circulation involves both vehicular 
and pedestrian traffic, Buses, taxis, automo- 
biles, and service trucks must be considered. 
Parking spaces should be located so that 
neither patients nor visitors need cross drive- 
ways to enter the building. Separate areas of 
the parking space should be designated for 
patient, staff, and visitor use. Appropriate 
directional signs should be considered for the 
efficient control of traffic. In some centers 
where many outpatients drive their own cars, 
a carport designed for wheelchair patients is 
a considerable convenience. (See Fig. 20.) 

All centers will require a service area tor the 
delivery of equipment, supplies, and fuel. How- 
ever, centers with kitchen facilities, vocational 
training programs, and a sheltered workshop 
will have a greatly increased service problem; 
and the service area and its relation to other 
traffic must be studied accordingly. 

Adequate maintenance shop facilities are 
essential. The shop not only will serve general 
maintenance purposes, but frequently will be 
used for the repair, modification, or fabrication 
of furniture and equipment used in the center. 
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Fig. 20 Parking space for cars operated by disabled 
persons. 
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The Physical Plant 


The physical plant shall provide a safe and 
sanitary environment with edequate diagnos- 
tic and therapeutic resources. 


The design and construction of the physical 
plant should be appropriate to the type of ser- 
vices it houses, to the staffing and organiza- 
tional pattern of the facility, and to local geog- 
raphy and style. it will, therefore, be unique for 
each facility, but it must be safe and must make 
®@ positive contribution to the efficient attain- 
ment of the facility's goals. It must satisfy the 
physiological as well as the psychological 
needs of patients and staff. 

Sleeping units for patients are designed to 
promote comfort and dignity and to ensure 
privacy consistent with the patients’ welfare. 
In the absence of other state or local require- 
ments, there is a minimum of BO sq ft of floor 
space in single rooms and 70 sq ft of floor 
space per person in multiple patient rooms. 
it is desirable that multiple patient rooms be 
designed to accommodate no more than six 
patients, but preferably four. There may be a 
need for appropriate security measures in- 
corporated into the physical design of some 
wards. 

There is a minimum of one lavatory for each 
six patients, one toilet for each eight patients, 
one tub or shower for each fifteen patients, 
and one drinking fountain on each ward. A 
lavatory is installed in each toilet area. Appro- 
priate provisions are made to ensure privacy 
in toilet and bathing areas. 

Since psychiatric patients are generally 
ambulatory and need to associate with other 
patients and with staff, there is provision for 
day rooms and recreational areas. At least 40 
sq ft of floor space per patient is required for 
dayrooms. There sre also usually solaria, a 
dining room or cafeteria where many patients 
take their meals, a vistors’ room, a gymnasium, 
an exercise area in the building or perhaps on 
the grounds, and rooms for special treatment, 
interviewing of patients, group and individual 
therapy, etc. Other facilities for patients might 
include a locker room or individual lockers in 
the sleeping units, a small laundry room, a 
snack kitchen on each ward, and a coffee shop, 
clothing shop, and cosmetic shop for patients 
as well as employees. 

Offices are provided for physicians, psychol- 
ogists, social workers, nursing administrators, 
dietitian, and other staff members, and these 
are conveniently located to encourage effective 
communication with patients and other staff. 
Nurses’ stations should be centrally located to 
permit full view of recreation areas and im- 
mediate access to patients and to treatment 
areas. Appropriate conference rooms are also 
provided, and there are suitable arrangements 
for clerical staff for each department or unit. 


Standards for Psychiatric Facilities, The 
American Psychiatric Association, Washing- 
ton, DC., 1969 


SIX TYPES OF PSYCHIATRIC FACILITIES 
Community Mental Health Centers 


The community mental health center repre- 
sents the formal reflection of the professional 
objectives of providing comprehensive ser- 
vices and continuity of care for the prevention, 
early detection, treatment, and follow-up care 
of mental disorder within a designated popula- 
tion, The comprehensive center is essentially 
@ program rather than a building complex; it 
is a program that seeks to plan and coordinate 
the range of mental health services required to 
meet the mental health needs of » population, 
It is a combination of services either under a 
single administration in a discrete physical en- 
tity, under » single administration in multiple 
physical facilities, or under various adminis- 
trations which, by contracts and/or agree- 
ments, ore organized to provide the continuity 
of services noted above. 

A center may be under governmental, philan- 
thropic, or private auspices, or it may be sup- 
ported by # combination of resources. If it is 
to be an effective agency, however, the com- 
munity served by the center should participate 
in establishing the major needs, goals, and 
priorities of the mental health center. The 
community and the staff of the mental health 
center must define the goals and establish 
8 priority system for the attainment of these 
goals. The community is ultimately responsible 
for identifying resources and needs, obtaining 
sufficient financial support to assure adequate 
numbers of competent personnel, adequately 
paid and given an adequate physical plant to 
implement the programs to achieve the stated 
goals. 

As a minimum, the center must provide out- 
patient, inpatient, partial hospitalization (in- 
cluding day care) services, community consul- 
tation and professional education for other 
than the staff of the center, and clinical diag- 
nosis and treatment on an emergency basis. 
it is also desirable that it participate in public 
education to promote or conserve mental 
health research to increase the body of knowl- 
edge about mental iliness and the effectiveness 
of services utilized, home care and follow-up, 
nursing home care, vocational rehabilitation, 
guidance for the families of emotionally dis- 
turbed persons, and otherwise contribute to 
maintaining the optimal functioning of individ- 
uals with residual sequelae or complications 
of mental disorders. Services of the center 
should be easily accessible and widely pub- 
licized to the community served. 

To provide comprehensive services and con- 
tinuity of care, the community mental health 
center should have easy relationships with 
other “people-serving’ agencies, and partic- 
ularly with the public psychiatric hospital 
serving the area. Patient care must be coordi- 
nated between the center and other agencies, 
and patients must move from one element of 
service to another within the center with ease, 
as treatment needs indicate. For example, in 
mental health centers that are part of or closely 
related to general hospitals, the necessary in- 
patient, dietetic, laboratory, pharmacy, medi- 





cal, and surgical services might be provided 
by the general hospital. Arrangements need 
only be made to ensure availability and ready 
accessibility for patienta in the mental health 
center. 

To be truly comprehensive, the mental health 
center must be responsible for the adequacy 
of services provided to persons with special 
problem mental disorders or to populations 
facing unusually chronic and severe emotional 
stress and who are alienated from their com- 
munity or the broader community's supportive 
social systems. It may not be feasible for the 
center to provide all of the clinical services nec- 
essary in managing the difficult biological and 
social problems presented by drug depen- 
dency, aicoholism, aging, delinquency, mental 
retardation, or the many other special problems 
included among the mental disorders or in 
which mental disorder is suspected of playing 
8 significant part. The center should, however, 
identify the population at risk for each of the 
special problems and plan a program to provide 
preventive, diagnostic, therapeutic, rehabilita- 
tive, or supportive services for each of these 
populations. It should identify the community's 
most likely agents for early intervention to 
assist or support individuals in each of these 
populations or identify agents who are provid- 
ing therapeutic and rehabilitative care. The 
program should indicate the ways in which the 
center would be most useful to these com- 
munity agents. 

The responsibility for the mental health 
needs of a population implies that the mental 
health center should help various social sys- 
tems of the community function in ways that 
develop and sustain effectiveness of individ- 
uals participating in these systems. The center 
should aid these systems in their support of 
persons with mental disorder. The implications 
for prevention, diagnosis, treatment, and re- 
habilitation are obvious; the recipient of mental 
health services includes the patient but the 
services extend to his family and to a variety of 
social systems. Consultation and education in 
the community are important functions of any 
center. In these ways the center responds 
to the community's need for interlocking, 
strengthening, and expansion of all its re- 
sources that have a bearing on mental health. 
Community consultation and education offer 
possibilities for influencing mental health 
beyond the confines of hospiteis and offices 
and thus contribute to the prevention of mental 
disorder. 

To deliver this broad range of services, a 
flexible organization with a multidisciplinary 
staff is required. In addition to the usual pro- 
fessional staff of psychiatrists, psychologists, 
social workers, nurses, and activity therapists, 
there may be a variety of nonprotessional per- 
sonnel, volunteers, and social scientists 
to add new perspectives to the center. Staff 
may be organized by services (prevention, 
diagnosis, intensive treatment, extended treat- 
ment, rehabilitation, etc.), by programs for 
specific population groups (children, adoles- 
cents, the aged, alcoholics, mentally retarded, 
etc.), or by geographic areas of the community 
served. Regardless of the organization, there 


must be adequate qualified leadership, admin- 
istrative and clinical, to assure thoughtful 
supervision, planning, evaluation, and coordi- 
nation required to blend the array of available 
talents and resources into an effective center 
of services. 

Responsibility and commensurate authority 
should be delegated to ensure optimal utiliza- 
tion of each person's skills, respecting prin- 
ciples of ultimate legal and clinical responsi- 
bility. As stated elsewhere by the APA, “The 
need for cooperatively defining the area of 
activity and responsibility for professionals 
who participate in the care of patients requires 
that physicians or their designees be recog- 
nized as having the ultimate responsibility for 
patient care. They, and they alone, are trained 
to assume this responsibility. In the public 
interest, other professionals or nonprofes- 
sionals, when contributing to patient care, 
must recognize and respect this ultimate 
responsibility.’ 


Psychiatric Outpatient Clinics 

In a psychiatric outpatient clinic, a psychiatrist 
assumes responsibility for providing diagnos- 
tic, consulting, and therapeutic services for 
outpatients with the help of a professional 
staff thet includes at least the disciplines of 
psychiatry, psychology, and social work. This 
staff nucleus may be supplemented as needed 
by representatives of related disciplines, such 
as pediatrics, internal medicine, neurology, 
mental health nursing, speech therapy, reme- 
dial techniques, physical and occupational 
therapy, and rehabilitation. 

Members of the various disciplines not only 
work on the staff but also function on the team 
in daily practice, coordinating their skills to 
meet the needs of patients. The psychiatrist 
who serves as director sees that this coordina- 
tion is effective. He assumes responsibility for 
all clinical functions and is on duty sufficient 
time, on a regularly scheduled basis, to ade- 
quately discharge his responsibility. He as- 
sures adequate evaluation of all new patients, 
supervision of the staff, and sustained direc- 
tion of the total program of services. The 
psychiatrist-in-charge retains overall authority, 
but may delegate administrative, as distinct 
from clinical, responsibility to a nonmedical 
executive or administrator. 

In addition to diagnosing and treating pa- 
tients, the clinic provides training for protes- 
sional psychiatric personnel and those of other 
disciplines as well as education for the public; 
it participates in various community endeavors 
related to the mentally ill and carries out re- 
search, The methods of implementation and 
the proportionate emphasis given to the vari- 
ous functions differ according to local circum- 
stances, community needs, and clinic policy. 

The clinic may serve patients for whom 
appropriate psychiatric assistance in @ con- 
venient outpatient clinic may prevent more 
prolonged iliness, those recovering from a 
stage of iliness that required hospitalization 
and who may need further outpatient care as 
they resume a regular way of life, those who 
sre referred for prehospitalization evaluation, 
and those who can benefit from temporary 
therapeutic intervention to overcome ao life 
crisis. 


‘Principles Underlying Interdisciplinary Re- 
lations Between the Prafessions of Psychiatry 
and Psychology—A Position Statement by the 
Council of the American Psychiatric Associa- 
tion, February 1964 


Admission policies tor outpatient clinics 
vary. Many clinics have an “open door,” or 
“watk-in,” policy, indicating that they accept 
both self-referrals and referrals from com- 
munity agents. Others accept only those cases 
that have been reterred by another professional 
source. Some clinics specialize in the diagnosis 
and treatment of children, adults, or special 
populations, such as people with alcohol prob- 
lems. Each clinic has a written plan indicating 
the scope of its admission policy and referral 
plan, and the plan is well known to all referring 
sources. 

The services of a clinic may be offered on 
either a full- or part-time basis, according to 
local circumstances. Whatever its aerrange- 
ment, the clinic should be accessible to the 
members of the community it serves. For ex- 
ample, a clinic serving an area where many 
working people are paid by the day or hour 
with little or no provision for sick leave should 
be open some evenings or weekends so as not 
to discourage or penalize those who would 
have to take a loss in pay to begin or continue 
treatment. 

The clinic's participation in community ser- 
vice plans is an important responsibility. Some 
individuals may have @ problem that can best 
be removed or alleviated by another agency, 
and the clinic cooperates with other community 
resources wherever possible. Some patients 
need help from several sources, and the pro- 
fessionals involved must clarify the needs and 
outline areas in which each can be most effec- 
tive. Working relationships with surrounding 
inpatient facilities are maintained to achieve 
easy flow of patients in and out of inpatient 
services and to avoid administrative delays 
and failure of communication about patients. 

The clinic may be affiliated with a medical 
school, hospital, welfare or public health de- 
partment, or other appropriate professional 
organizations for the exchange of services, 
scientific advancement, and professional and 
administrative support. If not, it achieves these 
sims through the use of qualified consultants 
or by establishing a professional advisory 
board of appropriately qualified persons. 

The psychistric outpatient clinic is often 
asked to furnish an evaluative report regarding 
a patient. The content of a report is determined 
by the purposes of the agency for which it is 
prepared and it is in keeping with ethical prac- 
tice. 


Psychiatric Services in General Hospitals 


All general hospitals should have a well- 
known plan for receiving, management, and 
disposition of psychiatric patients. If the 
general hospital has a psychiatric service 
or department, there must be a qualified 
psychiatrist in charge, with appropriate 
allied personnel, particularly nursing person- 
nel who have had training in the management 
of psychiatric patients. 


Every general hospital must think through its 
responsibilities for the person presenting him- 
self with psychiatric symptoms, in order either 
to admit the patient or to assist in quickly re- 
ferring him to the nearest treatment resource 
capable of providing prompt disgnosis and 
treatment for the particular case. The feasibility 
of establishing a psychiatric service in a gen- 
eral hospital as a part of the network of the 
total community health program will depend 
upon many factors, including local needs, the 
availability of other facilities, the availability 
of staff, and the orientation of the medical 
professional in the hospital and community. 
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Whether a separate psychiatric service can 
or cannot be provided, it is frequently possible 
to use some general medical, minimal care, 
or other beds for psychiatric patients and to 
secure the services of a consultant psychiatrist. 
All good general hospitals have a plan for 
handling psychiatric emergencies, such as 
acute toxic reactions, suicide attempts, and 
acute behavioral disturbances. Small hospitals 
may have two or more rooms for such patients, 
pending their transfer to a hospital where spe- 
cial psychiatric facilities are available. It is ad- 
visable that no patient with suicidal tendencies 
be released without psychiatric consultation 
if a psychiatrist is available. 

When the general hospital has a psychiatric 
service, the service provides for the care and 
treatment of patients admitted for psychiatric 
disorders and also for those patients who, in 
the course of hospitalization for another 
reason, experience a psychiatric illness. Most 
patients are admitted voluntarily, although 
occasionally the hospital seeks legal authority 
for detaining one who is very disturbed. Any 
limitations on admissions, such as those im- 
posed by the physical construction of the unit 
or by the training and experience of its staff, 
are clearly stated in the plan of the hospital. 

Because of the small size of the psychiatric 
unit in most general hospitals, the unit usually 
focuses on intensive short-term therapy and 
diagnostic services. Some general hospitals 
have, however, found it possible to develop 
suitable facilities and staffing to admit and 
treat psychiatric patients who are expected to 
remain over 30 days. Some hospitals also have 
provision for partial hospitalization, in addition 
to round-the-clock services, and for outpatient 
services to former patients and others who do 
not need full-time hospitalization. 

Experience has indicated that, expressed as 
8 percentage of the bed capacity of the hos- 
pital, the number of psychiatric beds required 
will vary from 3 to 15 percent, the most usual 
figure being about 10 percent of the total beds. 
A capacity of 20 to 26 beds in one nursing unit 
seems to be most efficient. When a hospital is 
capable of supporting more than this number 
of beds, they sare usually provided in two or 
more nursing units. Experience has shown 
that men and women may be treated in one unit 
if adequate facilities are available. 

Since the psychiatric service operates as an 
integral part of the hospital, many of its func- 
tional services are provided by the hospital ad- 
ministration, These might include most of the 
general professional services: i.e, medical, 
surgical, and dental; dietetic, laboratory, x-ray, 
pharmacy, library, chaplaincy, and medical 
records; and administrative and maintenance 
services. 





Private Psychiatric Hospitals 


Private psychiatric hospitals are nongov- 
ernmental specialty hospitals. Like general 
hospitals, they may be operated on either o 
nonprofit or for-profit basis. They have the 
responsibility of providing treatment programs 
with definitive gosis for the welfare of the 
patient, with the realization that the period of 
hospitalization may be only a segment of the 
total treatment plan. 

The medical staff should make use of the op- 
portunity provided by a high ratio of medical 
staff to patients to regulate the therapeutic 
program and to observe the processes of ill- 
ness and the response to therapy. The most 
advanced approaches to treatment, and individ- 
ualization of program to meet each patient's 
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needs, should be employed. The hospital 
should take advantage of around-the-clock 
observations by many trained observers, and 
multidisciplinary views in conference, in the 
evaluation of therapy and the integration of 
theory and practice. There should be a periodic 
evaluation of the effectiveness of the hospital 
therapeutic program. Although the primary 
function of the hospital is to maintain excel- 
lence in psychiatric treatment, the professional 
and administrative staff should be encouraged 
to utilize the unique opportunities for education 
and research. 

Most private psychiatric hospite!s serve their 
geographic communities—local, state, and 
regional — although a number of them, because 
of their special or unique treatment programs 
for specific categories of patients, receive 
reterrals from wherever in the world these 
patients come. 

Private paychiatric hospitals, therefore, vary 
greatly. Each follows the program determined 
by its medical staff, its approach to treatment 
and its goals. Each private psychiatric hospital 
must have established written procedures by 
which it will either admit a patient of quickly 
refer him to the nearest, most appropriate, 
treatment facility. A qualified psychiatrist 
must be responsible for the treatment of the 
patient, and there must be other mental health 
professionals, including nursing personnel 
with training in psychiatric nursing. 

The length of stay in a private psychiatric 
hospital! should be commensurate with the 
goals of therapy and the patient's illness. In 
keeping with the current concepts that early 
and effective intervention may result in the re- 
turn of the patient to his community after a very 
short period of hospitalization, the sverage 
length of stay is less than 60 days in three- 
fourths of the private psychiatric hospitals. 
To meet the ultimate needs of the patient, many 
hospitals maintain medium- or long-term inten- 
sive treatment programs as well. The primary 
geal of hospital treatment is not the shortest 
possible stay but the most effective therapy. 
Within the limits of therapeutic goals, the hos- 
pital should provide the type and amount of 
treatment that will result in the patient's re- 
sumption of healthy functioning. 


Public Psychiatric Hospitals 

A public psychiatric hospital is defined as an 
institution provided by the community— 
whether city, county, state, provincial, or fed- 
eral government —for the diagnosis, treatment, 
and care of patients with psychiatric and 
neurological disorders. Most hospitals in this 
group are state or provincial hospitals. They 
provide both short-term and long-term treat- 
ment and admit patients both voluntarily and by 
legal commitment. 

While it is recognized that variations in the 
usual type of state hospital organization are 
suitable in certain localities, the essential 
professional, diagnostic, treatment, and admin- 
istrative and maintenance services described 
in the preceding section on general standards 
can be applied to all public hospitals by individ- 
ual interpretation. Each public hospital has an 
important function to perform in providing 
necessary psychiatric services to its com- 
munity and in promoting psychiatric education 
and research. Recognizing the advantages of 
affiliation with medical schools and other med- 
ical centers in their areas, many public hospi- 
tals have established formal programs of parti- 
cipation in cooperative educational andresearch 
efforts. 

Whether the total treatment program of the 


hospital is separated into discrete units de- 
pends upon its size, its type of organization, 
and the medical administrative philosophy. 
However, patients have individual and differ- 
ing needs, and the treatment program, however 
administratively organized, seeks to serve 
these various needs. 

The hospital should be large enough to meet 
the community's needs for psychiatric ser- 
vices, but not so large as to compromise its 
ability to meet the needs of each patient tor 
individual treatment. Optimal size might be 
described as the most efficient and effective 
balance between the facility's ability to meet 
the unique needs of the community and its abil- 
ity to meet the unique needs of each patient. 
One method that has been devised to achieve 
this balance is the unit system. 

Larger hospitals may operate under this sys- 
tem, with several semiautonomous patient 
care units making up the complex, The treat- 
ment programs are organized into separate 
units of similar size, staffing, and types of 
patients. Regardiess of how long he stays, each 
patient is admitted, treated, and discharged 
within the same unit, His treatment is the re- 
sponsibility of the same group of staff mem- 
bers from admission to discharge and after- 
care. In some instances, the units represent 
specific geographical areas; this enables the 
professional staff to work closely and continu- 
ously with professional and lay community 
agencies from that region. Other facilities do 
not find this geographic admission plan prac- 
tical and prefer to admit patients to each unit 
in rotation, Regardiess of how admissions are 
handled, the goal of each unit is appropriate 
treatment for each patient at the most appro- 
priate site. 

The treatment program may include separate 
wards for certain types of patients with special 
treatment, educational, and rehabilitation 
needs, such as children, adolescents, alcohol- 
ics, patients with tuberculosis, and others who 
require intensive medical treatment in addition 
to psychiatric care. 

Increasingly, public hospitals are following 
the mental health center concepts of compre- 
hensiveness of service and continuity of care. 
They are, therefore, developing a range of 
services, including programs of varying de- 
grees of partial hospitalization, outpatient ser- 
vices, rehabilitation, vocational guidance, and 
aftercare in addition to the intensive inpatient 
treatment programs. A proper balance of these 
other programs allows for the more efficient 
use of the inpatient services. 

The concept of the “open door” has been 
applied to the majority of wards in most psy- 
chiatric hospitals. The open hospital encour- 
ages early treatment by emphasizing the volun- 
tary nature of hospitalization and the expressed 
confidence of the staff that the patient can 
accept responsibility for his own management. 
Freedom of movement enables patients to do 
many things for themselves that might have to 
be done by staff members under other condi- 
tions, and thus allows more staff time available 
for the promotion of active treatment. it is 
necessary for some facilities to maintain a 
closed ward or wards, however, for those 
patients who may be likely to endanger the 
safety and welfare of themselves and/or others. 
Confidence in the facility can best be main- 
tained if appropriate precautions are taken to 
protect the community from the exceptional 
patient who has in the past caused it concern. 

The hospital encourages and participates in 
community planning for the development of 
appropriate alternative resources and facilities 
to deal with social problems that have in the 





past often been assigned to the public psy- 
chiatric hospital due to the lack of available 
alternatives. The most appropriate and efficient 
use of scarce psychiatric resources requires 
that all possibilities for securing the best treat- 
ment and care for each individual patient be ex- 
plored by the patient's family, the family 
physician, and community social agencies, and 
thet e broad range of resources be available 
in the community to meet the multiplicity of 
needs. 

The hospital encourages community pro- 
vision for diagnostic, treatment, rehabilitation, 
and educational and preventive mental hygiene 
services for former patients, and for those for 
whom hospitalization may be averted, to 
ensure @ comprehensive network of mental 
health care services. Within this network some 
services may be provided by the hospital's 
mental health clinic, which functions on a 
regular, scheduled basis, either in a fixed loca- 
tion or on a traveling basis. The clinic assists 
in the rehabilitation of former hospital patients, 
advises those about to enter the hospital, offers 
treatment to those who do not need hospitaliza- 
tion, and diagnoses and/or treats children with 
behavioral or educational problems. The staff 
of the clinic includes as a minimuni a psychia- 
trist, a social worker, and a psychologist, and, 
if the hospital has adopted the unit system, 
the same team follows the patient from pre- 
admission interview to discharge and follow-up 
care. The services of the clinic also include 
follow-up counseling, evaluation of adjustment 
atter discharge, and medical supervision of 
drug dosage. 


Services for the Mentally Retarded 


The past ten years or more have brought about 
8 dramatic change of basic concepts regarding 
the care and treatment of persons with the 
mental retardation syndrome. Consequently, 
requirements of care and treatment have 
shifted to an extent that the newly developed 
or developing facilities can no longer be con- 
sidered as one compatible group of “hospitals 
and schools for mental defectives” os was the 
case in earlier years. 

First of all, the care, treatment, education 
and training of mentally retarded persons in 
the low borderline and educable range have 
shifted significantly from residential facilities 
to day schools. Trained or qualified educators 
along with other specialists (medicine, audi- 
ology, speech, and physical therapy) provide 
meaningful and adequate services within the 
public school system or in schools operated by 
affiliates of the National Association for Re- 
tarded Children. 

Secondly, the care, treatment, and training 
for more severely retarded children (trainables) 
are being provided in many communities in a 
manner similar to that in which these services 
are rendered for the youngsters who are ed- 
ucable. 

As a third observation, it must be acknow!l- 
edged that, for some years now, there has been 
an observable trend for those persons who 
suffer from the rather severe to severest de- 
grees of retardation (decerebration syndrome) 
to outnumber either the educable or the train- 
able retardates in state institutions. Their de- 
mand upon the availability of total lifelong 
care has become a dominant factor. 

Thus, it is no longer possible to establish 
meaningful standards based upon traditional 
concepts. A new approach is indicated that 
takes into consideration factual changes and 
continued transition. 

The complexities of needed services can best 


be dealt with by projecting various life-span 
requirements as known to us, However, we 
shall not attempt to make specific recom- 
mendations for those services that are non- 
medical in nature. 


The Infant and Small Child Most mentally re- 
tarded children are retarded at birth (prenatal 
and parenatal retardation), although it may not 
be evident at the time. They require diagnostic, 
prognostic, and treatment services. 

The pre-school-age medical clinic may op- 
erate as an independent agency, a part of a 
general hospital, or # part of the state hospital- 
training school system. In any event, utilization 
of existing services and efforts at integration 
in regional areas will be made and standards 
must be established and maintained to meet 
existing needs. 

it is desirable that the director of the clinic 
be a well-qualified pediatrician. He will have 
medical consultants on his steff (neurologist, 
child psychiatrist, ophthalmologist, dentist, 
physiatrist, nutritionists, public health nurses, 
and others as needed). Essential are full-time or 
part-time qualified social workers, clinical 
or developmental psychologists, audiologists, 
speech, occupational, and physical therapists 
and medical secretaries. The number of staff 
employed must correspond to the needs of the 
patients referred to the clinic. 

The clinic must have adequate space to func- 
tion, It must have available all diagnostic tools 
and procedures that are necessary to establish 
an inclusive and comprehensive diagnosis, 
such as roentgenology, clinical and anatomic 
pathology, biochemistry, genetics, and electro- 
encephalography. 

All personnel must meet licensing and/or 
certification requirements of their respective 
professions. The clinic, if it is eligible, must 
meet the standards of the Joint Commission on 
Accreditation of Hospitals. 


The Younger School-Age Child Mentally retarded 


children, once properly diagnosed, will re- 


quire a broad range of varying services: 

Children who are ambulatory and without 
significant adjustment problems are, generally, 
entered into nursery schools with subsequent 
promotion into subprimary and appropriate 
grades of the public school system. State 
licensing procedures establish necessary stan- 
dards for personnel and facilities. 

Children who are not ambulatory or who 
have major adjustment problems that cannot 
be dealt with in the public school system or the 
private home may require in-residence facili- 
ties that provide special orthopedic or psy- 
chiatric services or services to the blind, deaf, 
or others. All children in this category will be 
given the required additional diagnostic, treat- 
ment, rehabilitative, and educational services 
that are needed to assist them to develop their 
optimal potential. Such programs must be mul- 
tidisciplinary, under qualified medical direc- 
tion. Thus, they must meet the requirements 
of the Joint Commission on Accreditation of 
Hospitals. 

As the process of treatment and rehabilita- 
tion progresses, a differentiation of each child's 
long-range needs will become evident, It may 
lead to discharge into the community and refer- 
ral to a child guidance clinic and to the public 
special school system. It may require pro- 
longed hospitalization because of specific med- 
ical requirements. Or, it may result in provid- 
ing lifelong protective care in an accredited 
institution for the chronically ill (extended care 
unit), a licensed nursing home, or a licensed 
boarding home. In any event, jocal, state, and/ 
or federal licensing requirements must be met 
and the facility should be accredited by the 
Joint Commission on Accreditation of Hospi- 
tals if it ia eligible. 


The Progressing Preadolescents and Adolescents 
Most of the mentally retarded youngsters in 
the educational and training programs will 
reach the limit of their academic potential be- 
fore the age of sixteen. Therefore, it is neces- 
sary that meaningful and adequate prevoca- 
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tional programs be available at the appropriate 
time. Whether such » program is part of 4 
public school system or an integral part of a 
private or public residential care facility, it 
must meet the licensing and certification re- 
quirements of the state and/or federal govern- 
ment. Under the current legal definition, a 
mentally retarded youngster capable of rehabil- 
itation, as interpreted by the Division of Voca- 
tional Rehabilitation, qualifies at age sixteen 
to participate in this program. 

Adequate day care programs and/or domi- 
ciliary facilities must meet the program needs 
of the clients, Also, they must meet licensing 
or certification requirements of each licensing 
body (department of health, department of 
labor, department of education, the fire mar- 
shal, department of insurance, etc.). 


The Young Adult and the Adult By the time a re- 
tarded person is eighteen years of age, his 
future role in our society can be assessed fairly 
accurately, in most instances. The need may 
range from living more or less independently 
in the community or in a supervised group- 
living program (hostel, sheltered workshop) 
to residence in a licensed boarding home, 4 
licensed nursing home, or in an institution for 
chronically disabled or ill persons. Correspond- 
ingly, he may be economically independent, 
partially self-supporting, or receive public 
support through Medicare, Medicaid, Social 
Security, or aid to the permanently and totally 
disabled. 

In any event, adequate legal and social pro- 
visions must be made to protect the person 
with the mental retardation syndrome against 
physical, emotional, social, or economic ex- 
ploitation and abuse. Also, regardiess of 
where the retarded adult lives, he must have 
adequate access to all community resources 
that he may need at any given time in his life 
span. This will require programmed super- 
visory services that can be included in an ade- 
quate protective mechanism (Guardianship 
Act) 
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SPATIAL NEEDS OF PROGRAM 
ELEMENTS 


Note: Design of all spaces should be noninstitu- 
tional. The following are suggestions for consider- 
ation in all program element needs indicated be- 
low: 


Openers in space-planning 

Live plants 

Design for groupings of 4 to 8 persons 

Comfortable light level (natural light, desk 
lamps, incandescents instead of neon, etc.) 

Freedom for hanging pictures 

Warm surface finishes in natural materials 

Views outside 

Contact with outdoors 

Visual access to mainstream of activity. 


The following does not assume that all services 
must be located under one roof (see Location 
of Services). 


1, Inpatient Unit 

This is a short-term residential facility for living 
under a supervised therapeutic program, requiring 
a domestic or college-dormitory rather than a hos- 
pital atmosphere. Architectural Section, NIMH, 
recommends this area be classified residential oc- 
cupancy (NFPA No. 101) where permitted by local 
authorities. 


Patient Needs 

Privacy for sleeping, dressing, and bathing. 

Provision for personal grooming needs. 

As few regulations for use of facility as possi- 
ble. 

Patients should be able to rearrange furniture, 
hang pictures on wall, etc. 

Patient belongings should not be out of 
reach—lockable storage space should be 
provided in each patient's bedroom unless 
specifically prohibited by program. 


Domestic Needs to Be Provided Laundry and 
snack kitchen for use by each living group (16- 
24 patients). 


Socialization Areas A variety of settings is nec- 
essary: 

Space for small conversational groupings or 
quiet individual use (2-4 persons), Example: 
small living space in @ suite of two or four 
bedrooms. 

Activity spaces for games, dancing, music, 
group living (16-24 persons). Two living 
areas are desirable to allow noisy and quiet 
activities to occur simultaneously. Quiet ac- 
tivity space could also be used for group 
therapy. Example: a large living room as 
the focus of living group activities with o 
smaller, comfortably furnished lounge adjo- 
cent. 


Visiting Area Space should be provided for pri- 
vate visiting with family and friends. Example: 
an out-of-the-way alcove for 6 persons, located 
near the entrance to the unit and the nurse's 
station, allowing visual and conversation level 
acoustical privacy. 

NOTE: each group of 16-24 patients requires 
the above spaces. Design should allow natural 
groupings of 4-8 persons. 


Physical Planning Guidelines for Community Mental 
Health Centers, Clyde H. Dorsett, AIA, Architectural Con- 
sultant, National Institute of Mental Health, Bethesdo, 
Md., 1978. 


Recreation—physical exercise Space in the form 
of an exercise room, gymnasium, or outdoor space 
{especially in warm climates) should be provided. 
Example: small exercise room for group setting- 
up exercise program with agreement to use high 
school gym and playing fields located within easy 
walking distance. 


Staff needs 

Lounge crea 

Storage for personal property 

Staff toilet 

Area for charting/private discussion with thera- 
pists 

Security for drugs 

Multiuse patient interview space, family discus- 
sion, etc. 

Minimal barriers to interaction with patients. 
Example: desks ore preferable to glazed 
nursing stations. 


Housekeeping Needs 
Domestic housekeeping: 
Linens—in patients' bedrooms or locate for 
central distribution 
Each bedroom unit to have own linen supply 
Bathroom and personal items 
Central janitor’s closet 
Dietary services: 
Snacks, patients’ activities in kitchen 
Feeding—hospital cafeteria and kitchen 
service on units; storage for dishes, linens, 
etc. 
Icemakers 
Complete domestic kitchen—exhaust system 
must be adequate 


Intensive care 
Acoustical privacy 
Social space for contact with staff and freedom 
to leave confined room 
Close supervision by stoft 
Controlled access to toilet, wardrobe, light 
switches outside patient's room 
Security 
Tamperproof equipment and fixtures within pa- 
tient's room and toilet (but not obviously 
tamperproof to patient) 
Tempered plate glass or removable-type deten- 
tion screens 
Treatment room—first aid, emergency physical 
examination items for special programs such 
as drugs, alcohol, etc. 
Laboratory with storage 
Direct access from nurse's station and from 
emergency rooms in general hospitals 
Audio communications between nurse's station 
and patient's room 
Patient rooms may be used for medical care 
when needed. 
Necessary equipment not removable from the 
room must be lockable and concealable. 
We recommend occupancy for this area be institu- 
tional. 


2. Emergencies 
Emergency can occur in any element of service 
at any time. Most common: 

1, walk-in 

2. escorted emergency 

Walk-in: arriving at any element of service for 
the first time to get help. This person may come 
in alone or with others. He [or she] is ambulant 
and functioning. 

Escorted emergency: ambulant but not func- 
tioning. 


Physical Space for Walk-in: 
Inviting entrance 
Must have immediate relationship to outside 
while patient is in waiting-reception area 
Privacy with receptionist in stating his [her] 
needs 
note: all spaces for walk-in interview and initial 
treatment, admitting of walk-in emergency can 
be those used by outpatients. 


Escorted emergency 
Will utilize all staff and space in emergency 
suite of general hospital. 
Additional spaces may be needed in general 
hospital emergency. 
Space: 
Interview space that promotes communica- 
tion between patient and physician. 
Holding space—waiting bed space—for pa- 
tient to wait while disposition for treatment 
is considered (i.e., sedated patient). 
Entrance available directly to intensive care 
area for escorted emergencies. 
note: design and location should motivate inter- 
action and communication between all agencies 
and elements of service utilizing the facility. 


3. Outpatient 
Admitting Offices Should be convenient to re- 
ceptionist 


Ancillary Services 
Waiting areas 
Secretarial space 
Public and staff toilets, lounge (coffee, sink, 
refrigerator), and library-workroom 


Waiting Areas 
Limited to 8-12 patients 
Distributed throughout office areas 
Receptionist by front door—open, friendly, en- 
courage contact between receptionist and 
patient 





Meetings (with consultation 





Office space Conference and interview and educational service) 
Play therapy Group therapy* Lorger groups 
Individual Staff conferences Community groups 
Family interagency professional groups General meetings 





* Group therapy rooms to be utilized through total programs 


Children's Treatment Adjacent to entrance and 
child therapist's office 
Provide for observation 
Provide for work sink (as part of “messy area"’), 
and locked storage 
Provide for separate toilet available to chil- 
dren; separate waiting area, with possibility 
of observation by parent; outdoor play 
space; scaled for children; cleanable surfaces 


Office Space Should motivate communication 
between patient and therapist, should contain 
doctor (staff) and at least four or more patients 
and be flexible in arrangement of furniture. 


Conference Spaces 

Sufficient to accommodate 16 people 

Suitable for audiovisual presentations, staff 
meetings, staff work area 

Accessible to main entrance and/or office 
spaces and rest rooms 

Suitable for group therapy 

Provides storage closet 


Staff Lounge Should be comfortable for 8 peo- 
ple adjacent to staff toilets, storage, and small 
kitchenette (coffee-making, lunch, refrigerator); 
also adjacent to stoff library and workroom. 

Need for large meeting room depends on ovail- 
ability of space in the community. Such a room 
needs audiovisual facilities, storage space, and 
sufficient toilet areas; it should be located be- 
tween central facilities and community. 


4. Partial Hospitalization 
Dey Core This requires o primary social orea 
(living-room-type space) 
1. Staff needs 
Office space for day program director 
Work area for staff 
Medications 
Nurses’ lockers and toilet 
{All located in position for information and 
control for particular hospital program) 
2. Patient's needs 
Storage for wraps and for personal articles 
Telephone, drinking fountain 


Toilets 
Kitchen suitable for social groups and ther- 
apy 

Occupational Therapy This consists of quiet and 


noisy activities and depends on the program. The 
most flexible design requires at least two rooms 
of classroom size with two kinds of storage: for 
patients’ projects and materials and for equip- 
ment. The office for the program director is mostly 
program space for patient occupational therapy 
activities with the occupational therapist as part 
of the therapy team. It may be without staff of- 
fices and consist of large rooms divided by mov- 
able storage cabinets. 


Recreational Therapy Social recreational ther- 
apy has the following requirements: 

Large social space 

Outdoor terrace for gardening, outdoor games, 

and an inactive outdoor area for quiet 

T.V.—music 

Quiet indoor space 

Movies 

Kitchen, canteen-type 

Library (quiet) 

Quiet social area 

Not minimal but desirable are a swimming 


pool with its own dressing rooms and toilets; and 
table games. 

Structured recreational therapy programs re- 
quire a small gym, for 8-12 patients at one time, 
with its own showers, dressing rooms, and lockers. 
One should inventory the community facilities that 
can be used: YMCA, schools, shopping centers, 
public parks, public pools, and other mental- 
health related programs in the community. An 
active outdoor area must be available with a 
playing field, large space for active games, etc. 

The R.T. office can be same as for O.T. Week- 
end and night-evening program can be held within 
the same space as the inpatient program. 


5. Children’s Day Care 


General needs include o staff office, a central 
reception room—gathering ploce, and classrooms. 
The program could utilize the adult gym. Toilets 
and a small snack kitchen should be available. 
(They could be used for other parts of the center's 
program.) 

Classrooms need an area for messy (wet area) 
work (sink, etc.), an outdoor area, a teacher's 
work area with a desk (no desk in classroom), 
and also, for problem kids, quiet study; this class 
is separated from main classroom area by a cur- 
tain. Children's outdoor play space must be sepo- 
rated from adult outdoor areas. 


6. Administration 


Reception-waiting area 

Director's office—meeting room nearby 

Offices for program directors 

Volunteers and part-time office and lounge— 
with lockers and toilets 

Conference room 

Library-workroom—staff lounge 

Business—secretarial pool 

Central records for all service elements 


7. Consultation and Education 


Meeting rooms and office spaces are located ad- 
jacent to or within central office groupings. Center 
can multiuse spaces for other elements of program 
for this purpose. (Basis of operations for C&S is 
out in the community and will use facility only 
to conduct business and for meetings.) 


CIRCULATION 


1. Use for Socialization 


Circulation space can be used for more than trans- 
portation from one area to another. Informal con- 
tacts, pausing along the way to look at views, 
stopping for a cup of coffee at a coffee bar 
are activities that also encourage social contact. 


Entry—Waiting Area Entrance through the front 
door to all program elements located in the facil- 
ity should be possible. Arriving persons should 
be greeted by o staff person out in the open. 
Example: volunteer behind a desk located in sight 
of front door, Waiting areas should be small— 
groups of 4 to 6—in sight of receptionist. Waiting 
crea allows view of mainstream of activity, but 
is located in well-defined area out of main traffic 
pattern. 

Drinking fountain, toilets, and pay telephone 
are adjacent to entry-waiting area. A coffee pot 
is preferable to vending machines. 
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Contact with Staff Staff persons (volunteers, sec- 
retaries) should be located to be visible to persons 
moving in circulation pattern of building. Exam- 
ple: secretary for outpatient offices located in 
alcove with chairs for waiting adjacent to circula- 
tion space. 

Provide informal social areas as part of circula- 
tion space leading to meeting rooms, partial hos- 
pitalization, etc. places where numbers of people 
congregate, and also at “nodes” in circulation 
system—places where people are likely to pause. 
Example: gathering space with area for coats, 
bathrooms outside community meeting room. 

Waiting for outpatient appointments should be 
adjacent to outpatient staff offices. Director of 
Center should be located adjacent to other staff 
offices to encourage interstaff contact. 


2. Orientation 


Use of views outdoors and natural light—clear 
inside/outside circulation, 

Clear relation of program spaces to front door: 
go here for outpatient, go there for day 
program, go around corner for inpatient. 

Privacy or separation provided by single turn 
in corridor or by screens—minimum of closed 
doors. 

Stoff person to greet arrival to program area— 
secretory for outpatient area, nurse or 
volunteer located by entrance to inpatient 
unit, etc. 

Use staff and design of circulation space rather 
than barriers (locked doors) for control. 


3. Time use 


Locate community meeting areas near front 
door for night-time use—lock off rest of 
facility. 

Partial hospitalization/inpatient section could 
have its own entrance for day/night use. 


4. Variety 


Circulation spaces should contrast light, dark, out- 
side, inside, narrow, wide, free, controlled, stimu- 
lating (warm colors), subdued (cool colors) to pro- 
vide clues to kind of activities associated with 
nearby program spaces and to maintain orienta- 
tion, Example: corridor outside day program area 
widens to allow informal socialization and use 
of lockers located against one wall and is lit by 
skylight. 


5. Zoning 
Program elements should be related to: 


Public accessibility 

Acoustical separation 

Heavy circulation/noisy activities 
Quiet/private activities 

Scheduled use/nonscheduled use 
Frequency of use 

Day/night use 

Unique or common use 

Sole staff use 

Sole patient use 

Joint use by staff and patients 
Relation to other program spaces 
Relation to front door 

Need for outdoor space and natural light 
Need for privacy/controlled access 


Note: The prevalent dichotomy between circula- 
tion/service spaces and program spaces should 
be minimized where possible. 
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By WILLIAM BREGER, AIA 


INTRODUCTION 


Current thinking in health planning emphasizes 
the concept of providing a spectrum of care 
which serves the health needs of the entire 
community. This spectrum includes general 
medical and surgical facilities, mental, rehabili- 
tation, and tuberculosis hospitals, and long- 
term care facilities, hereafter referred to as 
LTC, which provide care beyond acute, short- 
term medical and nursing care and may be in 
either chronic hospitals or nursing homes. 

While the functions of a chronic hospital are 
relatively clear, what is understood by 4 nurs- 
ing home can be somewhat ambiguous. For our 
purposes, an LTC may be defined as a facility 
which is operated either independently or in 
connection with a hospital and provides nurs- 
ing care and medical services under the gen- 
eral direction of persons licensed to practice 
medicine or surgery. Furthermore, unlike the 
chronic hospital, the LTC generally does not 
have resident physicians and limits its medical 
services to minor treatment, diagnostic x-ray, 
and minor laboratory analysis. Although good 
medical practice should be available wherever 
and whenever a patient needs it, the fact is 
that major medical and surgical treatments 
are almost always performed in other facilities. 

Eight categories of LTC facilities are readily 
identifiable: general hospitals with long-term- 
care beds, voluntary chronic hospitals, local 
government chronic hospitals, public home 
infirmaries, convalescent homes, voluntary 
nursing homes, proprietary nursing homes, 
and infirmaries or homes for the aged. Other 
nomenclature for the categories listed above 
are extended care facilities, intermediate care 
facilities, shelter homes for the aged, geriatric 
homes for the aged, and long-term-care facil- 
ities, homes for adults, foster homes, boarding 
homes, ete. 

Each type has its own criteria for admission 
based for the most part on the type of care re- 
quired; but reimbursement, whether through 
private payment, private medical insurance, 
Medicare or Medicaid, etc., may as well be a 
determining factor in patient placement. What- 
ever problems are involved, the fact is that 
patients often require a wide range of services 
beyond initial acute medical care, and these 
services may cross several “institutional lines,” 
from intensive nursing and rehabilitative care 
through lesser degrees of nursing care to per- 
haps simply convalescent attention. 


SOCIAL PLANNING CRITERIA 


The basic criterion used in determining the 
needs for all health care facilities is the ratio 
of beds to the population served. Generally, 
we find that there are approximately 13.2 beds 


Hospital statistics from Health and Hospital 
Planning Council of Southern New York, 1970 
and Long-Term Care, (LTC) Projection, 1973 
illustrations from Michael B. Miller and William 
N. Breger, “How to Plan for Extended Care 
Service. Modern Hospital, October 1966 


per thousand population. A characteristic 
distribution of these beds is shown in Fig. 1. 

Thus, the characteristic distribution of LTC 
in all categories is 4.8 beds per thousand, and, 
equally important, is the understanding that 
the most significant single characteristic of 
this patient population is that they are elderly. 
Their age characteristics are indicated in Fig. 
2. 
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Fig. 2 Age characteristics of patient population, 


As Dr. Michael Miller says,’ studies of this 
aging population in terms of their character- 
istics from a medical viewpoint have indicated 
that terminal cancer is seen in only 3 to S per- 
cent of the patient population. Varying degrees 
of organic brain syndrome, os manifested by 
memory, intellectual, and judgmental deficits 
associated with confusion and disorientation, 
with or without locomotion disability, con- 
stitute at least 70 to 75 percent of the patient 
population. Recent studies indicate that 20 to 
30 percent of a nursing home population may 
be expected to have experienced a significant 
psychiatric decompensation in the pre-aged 
period. Of the whole, 40 to 50 percent will 
demonstrate significant cardio-renal-vascular 
disease in varying degrees of decompensation. 
Arthropathies are virtually a universal occur- 
rence, although only 20 to 30 percent may 


'“Synthesis of a Therapeutic Community 
for the Aged III," published in Geriatrics, vol 
21. pp. 151-163, August 1966 


require specific management techniques. Fif- 
teen to twenty percent of the patient popula- 
tion will present significant visual deficits, 
and there will be approximately the same num- 
ber with auditory deficits. Other organ system 
involvement in the same patient is the rule 
rather than exception, such as gastrointestinal, 
pulmonary, neurological, and metabolic dis- 
orders. Multiorgan pathology in the chronically 
aged is a distinguishing characteristic of dis- 
ability in contrast to other age groups. 

The utilization rate differs as well. Extended 
care facilities, both independent and attached 
to general hospitals, have an average turnover 
of 7 to 8 patients per year per bed, or approxi- 
mately 40 to 50 day stays, and there are less 
rapid turnovers for other LTC facilities (propri- 
etary nursing homes, 1.17; voluntary nursing 
homes, 1.69; voluntary chronic hospitals, 1.30; 
public home infirmaries, 0.91; average of all 
LTC facilities, 1.43 per year). 

One can conclude as well both from the 
demographic changes in @ society that is pro- 
portionately growing elderly and the societal 
changes of placing the elderly members of 
society in medically oriented facilities that the 
LTC facility would have a greater percentage of 
beds allotted to it proportionately in the future 
and that this area of health concern would 
experience real as well as proportional growth. 

Another aspect of social planning is the 
translation of social data into the architectural 
program. We have found that the ideal method 
of determining the physical facilities of the 
building is in terms of the proposed patient 
population rated by their capacities to perform 
activities, including daily living, both in terms 
of their physical capabilities and their behav- 
ioral capacities. Tables 1 to 4 describe the 
clinical nature of the patient population under 
study and give some index of the percentage of 
patient population in each group. At the conclu- 
sion, we will indicate the physical configura- 
tion of the nursing units that each group 
generates. 






Group |—Physically Disabled (15-25 percent)? 


Patients having significant physical disabil- 
ities but with emotional and intellectual intact- 
ness and the ability to socialize in an open, 
unsupervised environment. (See Fig. 3.) 


Group !i— Mentally and Physically Disabled 
(25-30 percent) 


Patients with severe physical disabilities with 
superimposed substantial handicaps of organic 
brain disease, thus requiring total nursing care 
for physical disabilities and major supervision 
for social activities. (See Fig. 4.) 





Group Ill — Custodial (15-25 percent) 


Patients presenting moderate or no physical 
handicaps with either no or minimal emotional 
or social disabilities, thus able to function in 
an uncontrolled social milieu. However they 

* Based on 1,050 patient survey by W. Breger 


at Columbia School of Public Health and Hos- 
pital Administration, 1970 


function best in a professionally supervised 
environment. (See Fig. 5.) 


Group IV— Mentally Disabled (30-50 percent) 


Patients having minimal to mild physical dis- 
abilities with major emotional and sacial dis- 
abilities, who therefore require minimal nurs- 
ing care on a purely physical level but because 
of the advanced degree of organic brain dis- 


ease (senility) these patients are essentially 
totally and permanently disabled. (See Fig. 6.) 


DESIGN CRITERIA 


The design problems unique in this facility 
mainly involve the nursing units and supportive 
facilities that are required in terms of the pro- 
jected patient population, The problems in- 





Fig. 3. Group |, physically disabled. Symbols represent the following facilities: CR, community room; 
NS, nursing station; T, toilet; S, services (i.e., utility rooms, treatment, bathing, pantry, nonpatient storage); 
P, pantry, E, outdoor environment. (This list applies to Figs. 3-6.) 





Fig. 4 Group II, mentally and physically disabled. 
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herent in dietary, mechanical maintenance, 
and general and building storage facilities 
are fairly uniform regardiess of the type of 
projected patient population and have a basic 
similarity to medical facilities of the same size, 
such as general hospitals, tuberculosis hos- 
pitals, etc. It should be noted that supply 
storage facilities, linens, equipment, etc., 
would depend to some extent on the projected 


patient population. 


TABLE 1 Group | Facilities” 





— 
Community room 
Physical therapy 


Exterior environment 
Bedrooms . . 


Toilets 
Bathing 


Utility room . 
Pantry 


Storage area, personal . 


Nonpersonal storage. 


Treatment room 
Family counseling 
Nurses’ station . 


Design requirements 


Unsupervised 

Combined with community 
living 

Unsupervised 

Sufficient area for wheel- 
chairs, walkers, crutches; 
half of rooms with bed- 
side flush toilets 

20-22 in. from floor 
Near nurses’ station, must 
be supervised 

Near nurses’ station 


Supervised, near nurses’ 
station 
Limited vertical storage; 
increase in horizontal 
storage 
Limited vertical storage; 
increase in horizontal 
storage 


Near nurses’ station 

Near nurses’ station 
Located for convenience of 
nurses 





* Group | patients suffer severe physical handicaps but are 
emotionally and physically intact. 


TABLE 2 Group Il Facilities* 





Area 


Design requirements 





Community room 
Physical therapy 


Exterior environment. 
Bedrooms . . 


Toilets . 
Bathing 


Utility room , 
Pantry . 


Storage area, personal 


Nonpersonal storage. 


Treatment room 
Family counseling 
Nurses’ station 


Supervised 

Combined with community 
living 

Supervised 

Sufficient area for wheel- 
chairs, walkers, crutches; 
halt of rooms with bed- 
side flush toilets 
20-22 in. from floor 
Near nurses’ station, must 
be supervised 

Near nurses’ station 
Supervised, near nurses” 
station 


Limited vertical storage; 
increase in horizontal 
storage 


Limited vertical storage; 
increase in horizontal 
storage 

Near nurses’ station 
Near nurses’ station 
Located for convenience 
of nurses 





* Group |! patients suffer severe physical and behavioral 
disability. Therefore they require total nursing care as well 
as major supervision of social activities. 
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Fig. 5 Group Ill, custodial. 
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Fig. 6 Group IV, mentally disabled. 


Because, generally speaking, nursing home 
administrators cannot determine patient pop- 
ulation beforehand —or they choose because of 
administrative and economic patterns to have 
a wide mix of patients, the common interpreta- 
tion of the structure is to have the nursing 
and activity functions not flexible. This type of 
building is in a great degree determined by the 
relevant codes and the most economical means 
of construction, It has been our experience, 
however, that the criterion of initial low con- 
struction cost results in high administrative, 
maintenance, and operational costs, and as 
building costs are a very small percentage of 
what the patient pays, a debt service of $2.50 
to $5.00 a day, it appears a false economy. 
Another factor that should be explored is that 
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operational care could be improved even in 
the uniform nursing unit if the design were de- 
termined to 8 greater extent by an awareness 
of the proposed patient population. 

Regardless of what overview decisions are 
made, the design of the typical LTC is basically 
concerned with (1) the relationship of area 
size to the daily census in the facility, (2) the 
analysis of these oreas in terms of the different 
functions, and (3) the criteria used in discern- 
ing the nursing unit layout and supportive 
facilities. 

1. In mostinstances the program delineates 
the size of the LTC facilities. It is determined 
by such factors as available money for con- 
struction; the need within @ community as 
determined by demographic factors or methods 


TABLE 3 Group Ill Facilities* 





Area 


Community room 
Physical therapy . 
Exterior environment. 
Bedrooms... . 
Toilets . . 

Bathing 


Utility room 
Pantry . 


Storage area, personal. . . 


Nonpersonal storage... . 


Treatment room 
Family counseling 
Nurses’ station . 





Design requirements 


Unsupervised 

Not indicated 
Unsupervised 
Conventional 

Conventional 

May be located conve- 
niently; nonsupervision 
permissible 

Not indicated 

Unsupervised, near com- 
munity room 

Increase in vertical stor- 
age; conventional hori- 
zontal storage space 
Increase in vertical stor- 
age; conventional hori- 
zontal storage space 

Not indicated 

Near nurses’ station 

Located for convenience of 
nurses 





“Group Ill patients require little supervision because 
they present no, of very moderate, physical and emotional 


and social disability. 


TABLE 4 Group IV Facilities* 





Area 


Community room 
Physical therapy 
Exterior environment. 
Bedrooms 
Toilets . 
BONS. <:ciricsmnrdtercrew wa 
Utility room 

Pantry . 


Storage area, personal . 


Nonpersonal storage. 


Treatment room . 
Family counseling 
Nurses’ station . 


Design requirements 


Supervised 

Not indicated 

Supervised 

Conventional 
Conventional 

Supervised, but located 
conveniently for patient 
Not indicated 

Supervised, near nurses’ 
Station 

Increase in vertical stor- 
age; incease in hori- 
zontal storage space 
Increase in vertical stor- 


age; increase in hori- 
zontal storage space 
Not indicated 


Near nurses’ station 
Located to permit control 
of patient areas 





*On the purely physical level, patients in Group IV need 
little nursing care but require maximum supervision because 
of emotional disability. 


of health care, code requirements, site limita- 
tions; and, finally, the kind of operation as fore- 
seen by the administrator or nursing home 
operator. The nursing unit is a prime factor 
in operational cost, and thus the size of the 
facility is usually a multiple of the number of 
nursing units. Because of the cost of operation 
of feeding, therapy, and administration, the 
larger the facility, usually the more econom- 
ically efficient it will be, although too large a 
unit might not allow for adequate patient ser- 
vice functions. The average size in 1970 was 80 
beds, and the present recommended criterion is 
that it should not be less than 120 beds. In high- 
operational-cost areas, economically viable 
nursing homes require a minimum of 200 beds. 
Once the number of beds has been determined, 


the areas of the building can be calculated, 
bearing in mind such factors as the care given, 
the stipulation of single-bedded or multi- 
bedded rooms, and the community facilities 
provided. Again, in the typical facility at 
present, where community functions are non- 
existent or minimal and where the number of 
single- and multi-bedded rooms are determined 
by code or FHA regulations, etc., the size varies 
between a total building area of 250 and 400 
sq ft per bed. 

2. Although, as previously noted, it is de- 
sirable that the inter- and intracontiguration be 
determined by the medical and social patterns 
of patient care, there are common facilities 
that are required for operation by codes and 
public agencies. Thus, in an overall sense, the 
design of all independent long-term care build- 
ings will contain the following component 


1. Administrative facilities 
2. Staff facilities 
3. Public facilities 
4. Medical, treatment, and morque facilities 
5. Dietary service 
6. Storage areas 
7. Work area and maintenance areas 
8. Mechanical facilities such as boiler, 
air conditioner, pump 
9. Patient, staff and visitor 

patterns. 

10. Nursing units including ancillary facili- 
ties —i.e., nurses’ station, nursing unit dayroom 

11. Supportive and rehabilitative facilities 
for patients, such as recreation, dining, therapy 
areas 

The component parts listed above, except 
for items 10 and 11 —the nursing unit and sup- 
portive facilities —are similar to those of gen- 
eral hospitals, and thus criteria developed for 
general medical facilities, as indicated in the 
section on “Hospitals,” may be applied to the 
LTC facilities. Some indication of the ways in 
which the areas of the LTC differ from those of 
the general hospital are listed below. 


1. Administrative Facilities Aithough there has 
been © great increase in staffing patterns in 
recent years nursing home administration 
facilities still require significantly less area 
and have fewer employees than do general 
medical facilities. The reasons for this are that 
nursing homes provide fewer medical, surgi- 
cal, and laboratory services; administrative 
problems are reduced by the lower turnover of 
patients (less record keeping and billing); and, 
usually, there are fewer visitors per patient 
per day, although there may be more family 
counseling. The administrative employees in 
a nursing home would number between 5 and 
10 per 200 patients, and the area required 
would be about 150 sq ft per employee. How- 
ever, with the administrative and bookkeeping 
problems involved in government aid programs 
and other funding, there has been a remarkable 
increase in the required area for administrative 
purposes in recent years, and it is expected that 
this trend will continue. Generally speaking, 
there are the following ar : @ business office; 
8 lobby and information center; an administra- 
tor's office; an admitting and medical records 
area; an administrative staff toilet room, super- 
vising nurses’ areas; social service office; 
and staff conference room, 


2. Staff Facilities As stated above, the reduced 
medical services provided, as well as the usual 
absence of staff physicians, results in a con- 
comitant reduction of staff in an LTC facility 
as compared with a general hospital. Often 
the staffing is determined by patient population 
and is indicated in administrative codes, such 
as at least two registered nurses per facility, 





circulation 








one licensed practical nurse per 20 patients, 
and one aide per patients.’ These are usually 
female, whereas other employees, such as 
porters and kitchen workers, are mixed. Gen- 
erally speaking, LTC facilities have 4 to 1 
employee per patient, and 80 percent of them 
are female. 

The facilities needed are locker rooms, toilet 
and shower facilities, and dining room. There 
is some question as to the location of these 
facilities—whether they should be grouped 
in @ seperate area or distributed on each nurs- 
ing floor with a smaller central grouping. There 
should be « central lounge, and it should be 
accessible to the employees’ dining room. 


3. Public Facilities The type and size of the 
public facilities depend to some extent on the 
type of sponsorship of the LTC facility; but one 
factor is constant: the number of visitors in 
the LTC facility is much smaller per patient 
than in an acute general hospital, This is often 
reflected in parking criteria and internal visit- 
ing areas. Where the general hospital may re- 
quire one visitor parking space per bed, the 
LTC facility requires one visitor parking space 
for between 3 and 20 beds. Architectural 
features that are desirable are a visitors’ lava- 
tory on each nursing floor and, when the build- 
ing is large enough, a small lobby with perhaps 
a snack and gift shop. When an LTC facility 
is community sponsored, a variety of public 
functions may be provided for it, but these 
would be similar to what is provided in a com- 
munity supported general hospital. 


4. Medical, Treatment, and Morgue Facilities As we 
have mentioned, both legislative requirements 
and medical practice require that major treat- 
ment of the acutely ill patient in the LTC be 
available within general medical and surgi- 
cal hospitals. This gives the community an 
economical use of both staffing and facilities. 
Sometimes chronic hospitals in nonurban areas 
provide as part of their facilities intensive 
medical and surgical units; but with the notion 
of regional health care, this is not considered 
by most health planning agencies to be desir- 
able today. The facilities in the LTC which 
are provided, where the law permits, are a 
diagnostic x-ray unit, a laboratory for hema- 
tology, biochemistry, etc., and, usually as part 
of the nursing unit, treatment rooms. It is de- 
sirable that spaces for dentistry, podiatry, and, 
on occasion, optometry, be provided if the 
patient population can support them, However, 
all these operations can usually be carried out 
in comparatively small areas. 

The requirements for a morgue facility have 
varied with different localities and different 
regulations. It is ultimately a problem of opera- 
tion whether they should be provided or not, 
but if required because of geographic or ad- 
ministrative reasons, the morgue is at best a 
small area used for storage of bodies for a 
few hours or a day or two at most. The autopsy 
procedure is a hospital function, 





5. Dietary Facilities in the LTC as in the general 
hospital, the dietary requirements and the 
space and equipment required to support them 
are extensive and the basis for involved re- 
search and analysis. 

Feeding is required for nourishment and 
as 4 patient activity, and, quite understandably, 
the social functions of dining are important 


‘Another way of interpreting staff require- 
ments is by using the New York State Code 
which requires of statting time one hour of 
nursing care for ambulatory patients, two 
hours of nursing care for the semiambulatory, 
and four hours per day for the bedridden or 
wheelchair-confined patient 
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therapeutically. Feeding is accomplished in 
tive different methods in medical facilities: 
(1) Intravenous infusions, naso-gastric tube 
feeding, gastrostomy feeding; (2) with trays 
in bed; (3) at tables in patient rooms; (4) with 
trays in @ controlled recreation room on the 
patient floor; and (5) family style in « controlled 
dayroom, in the nursing unit, or on a separate 
floor. it is understandable that methods 4 and 
5 will be favored and used more trequently 
in the LTC. Here the social dynamics of group 
situations can be developed, and it is siso # 
more efficient way of providing patient dining. 
Many have held that feeding intravenously or 
with trays in bed are undesirable in terms of 
an LTC facility, but they are occasionally used, 
depending on patient conditions. Feeding 
at tables in patient rooms is used more often 
because it is possible to control behavioral 
problems in this dining context. The size of the 
facility, however, is smaller, as the number of 
employees is much lower than in general 
hospital, 


6. Storage Facilities in the recent past consid- 
erable thought has been given to ways of re- 
solving the storage problems of LTC facilities. 
Formerly large patient storage areas, as much 
as 25 sq ft per patient, were required, and there 
were minimal requirements for household 
supplies, linen, and furniture. However, the 
idea of the patient bringing possessions to the 
LTC to be stored is considered anachronistic, 
and the criterion used in designing storage 
areas today is about 5 sq ft per patient for 
personal storage and 5 sq ft for general hospi- 
tal supplies and goods. The tatter is less than 
what is allotted in a general hospital, because, 
85 previously mentioned, the type of care re- 
quired in a nursing home does not demand 
as many linens, pharmaceuticals, and supplies. 
However, the elements of hospital storage 
should be provided, and the importance of 
ensuring the flexibility of the compartments 
tor this cannot be overemphasized. 


7. Work Area and Maintenance Areas in general 
these are quite similar to those of the com- 
munity hospitals, except that there is a mini- 
mum of medical equipment to maintain and 
that, aithough the number of patients may 
be similar to the general hospital, the total 
amount of equipment in the LTC requiring 
maintenance or repair is considerably less. 
We have found a single large room to be more 
than adequate in these areas for most LTC 
facilities. 


8. Structural and Mechanical Factors During the 
last few years, the LTC facility has been de- 
signed to meet the structural and mechanical 
standards of the general hospital. As in most 
other medical facilities, problems, particularly 
of fire safety, have required fireproof build- 
ings, often with sprinkler protection, smoke 
detectors, zoned floor sreas, and rigid stan- 
dards of fire resistance in terms of flooring, 
surfaces, and materials used. it is, of course, 
a fact that fire safety in a building housing 
many patients with behavioral problems (often 
involving carelessness and disorientation) 
is one of the major, if mot the major factor 
in construction. While this appears evident, 
there are also other aspects of mechanical 
equipment criteria that are somewhat different 
than those for the short-term general hospital: 
a. Lighting \t has been our experience that 
the level of illumination required for the 
LTC, bearing in mind the elderly patient 
population and their reduced sensory 
awereness and perception, is somewhat 
higher than that required in the patient 


areas of the general hospital, Further- 
more, the problems of safety require that 
all electric lamps and fixtures be firmly 
connected to a surface to avoid tipping. 

b. Heating and Cooling An imperative 
decision that has concerned the LTC 
administrator has been the method of 
heating and/or cooling. It is generally 
found that the elderiy are far more likely 
to complain of being too cold than of 
being too warm. Therefore, in terms of 
the patient population, the provision of 
adequate heat without provisions for cool- 
ing has been considered satistactory. 
Another tector is that the confused 
patient cannot be expected to reliably 
perceive or control his environment. 
Presently, the thinking is that the use of 
air-conditioning facilities is desirable, 
ideally with individual controls. However, 
even here there are problems for the 
patients in multi-bedded rooms. 

c. Ventilation A characteristic of many 
LTC facilities, because of the behaviorally 
difficult patient, is the problem of ventila- 
tion and the control of odors. It is a much 
more serious problem, at least for the 
staff and public, in this facility than in the 
general hospital and must be resolved by 
proper ventilation methods, the use of 
surface materials that do not retain odors, 
and the use of plumbing and furniture 
that allow for easy mopping and cleaning. 
The professional literature on this subject 
is extensive, and this aspect of mechani- 
cal equipment should be thoroughly re- 
searched before the LTC facility is de- 
signed. 


9. Circulation Patterns The movement of people, 
goods and equipment in the LTC is for the most 
part similar in nature, if not in intensity, to that 
in general hospitals. The one special problem 
is the need of adequate control for the circula- 
tion of the behaviorally difficult patient, for 
often the need to control the movement of 
this type of patient comes into conflict with the 
need to provide free movement in terms of fire 
department regulations. The use of mechanical 
devices such os buzzers attached to fire doors, 
the shortening of corridors, the visual control 
of elevator doors, and controlied exits from 
the building are some of the factors that can 


help control the traffic problems involved 
with this patient population. 
10. Nursing Units and Supportive Facilities An 


almost seminal practice in the design of LTC 
facilities is the placement of patients in au- 
tonomouge nursing units, as it is believed that 
the control and management of patients can 
best be achieved in this manner. This nursing 
unit cen be defined as a self-contained group- 
ing of rooms, supportive facilities with unified 
control, all on one level. A basic decision is 
the size of the nursing unit, and while ideally 
the size of the unit will have « direct relation- 
ship to the degree and type of patient care pro- 
vided in the unit, nursing home codes and gov- 
ernmental regulations generally set the number 
of patients cared for in a nuraing unit between 
30 and 60. In principle, the range could be even 
grester, as the spectrum of patients in LTC 
facilities is so varied. Thus as Table 3 shows, 
patients in Group II! (custodial patients) could 
be in units of up to 100 beds, while patients 
in Group I! (mentally and physically disabled 
patients) might be in units of 20 beds. 
Concomitant with the decision as to the num- 


ber of beds per nursing unit is the determina- 
tion of the number of beds per room. Here the 
guidelines are medical operational criteria, 
hospital and administrative codes, and finan- 
cial mechanisms. But also a very important 
consideration is the aesthetic and social values 
that the patient may have, and, even more 
important, those of the people piacing him in 
the home. Thus, often patients with minimal 
cognitive awareness, requiring as much group 
support as possible, may be erroneously 
housed in single rooms because of social pres- 
sures. 

Most thinking today is that the two-bedded 
room with adjoining or private bath should 
be the basic room pattern regerdiess of nursing 
unit size or type of care required, and that there 
should be o certain number of single rooms 
as well within the unit for medical and be- 
havioral problems. 

Codes require at least one single room per 
patient unit as an isolation suite with its own 
toilet, but often the requirements are that single 
rooms be available for 10-33 percent of 
the patients. However, the problem of the 
single or the multi-bedded room, as well as 
the other functions of the nursing unit, should 
(once the minimum code requirements are re- 
solved) be determined by the criterion of what 
patient population would be served in the pro- 
gram given to the architect, and, as pointed 
out above, the criteria can range from minimum 
requirements to aesthetic and social values. 

Supporting the idea of the autonomy of the 
nursing unit are the types of ancillary facilities 
that are part of it. The functions that must 
be provided are the control of the unit from 
the nurses station, the preparation of medi- 
cines, the cleaning and providing of the entire 
range of supplies necessary for the patients, 
the supplying of supplementary food, and 
whatever bathing, recreation, dining, and train- 
ing facilities are required. The question of 
whether patient treatment (e.g., surgical dress- 
ings, etc.) should be done in the room or in a 
Separate treatment room depends on the 
choices that the nurses make. All of these func- 
tions are usually translated into representa- 
tive areas as determined by the relevant codes. 
Listed in Tables 1 through 4 is an analysis of 
the types of areas, the required equipment, 
the minimum size, the function, and the rela- 
tionships that seem to be generic in terms 
of regulations. The fact, of course, is that, 
depending on the projected patient population, 
the types and sizes of these facilities would 
vary. Thus, in Group til, medical prepara- 
tion and treatment might be eliminated and 
the pantry might be made much larger than for 
other patient populations. However, most 
codes do allow, if not flexibility in the type of 
function required, a fairly wide range in terms 
of the size required. 

The essential thrust in the design of the LTC 
is ultimately in the configuration of the nursing 
unit, and, as mentioned, the genesis of the 
choices available for this is in the operational 
program initially presented to the architect, 
or, even more salutary, when developed with 
the architect. In the overwhelming percentage 
of buildings, as has been stated, most of the 
plans are made for s variable patient popula- 
tion, ideally with a central nursing station 
adjacent to ancillary nursing functions that the 
nurse directly uses, with visual control of the 
patient corridors, recreation ares, and means 
of entrance and egress. The size of the units, 
both for economy of structure end operation, 
is as large os the relevant code would allow. 
However, as has been pointed out, there is 
really little difference between this nursing unit 


and @ general hospital nursing unit, despite the 
fact that one is meant for an average 5-day stay 
and the other for an average 400-day stay. On 
a theoretical basis, Figs. 3 to 6 illustrate the 
correlation of possible unit configurations 
based on the patient population. While these 
designs would obviously be modified by code, 
medical practice, economy, and «a difficult 
problem of determining the projected patient 
population, we believe they are valuable as 
abstractions indicating the correlation of care 
and planning. 


11. Rehabilitative Facilities Rehabilitation and 
physical medicine is the primary medical dis- 
cipline involved in LTC facilities. Present think- 
ing is that, in terms of the aged patient popula- 
tion, rehabilitation should properly be both 
s physical and behavioral therapeutic process. 
For the most part, this therapy is not centered 
on making the patient operational in society 
but rather on providing adjustments for the 
patients to live with their disabilities. Just as 
difficult an aspect of this adjustment as the 
physically based problems are those problems 
genersted by behavioral disabilities. While, 
broadly speaking, spaces for therapy have 
meant facilities for physiotherapy, hydrother- 
apy, and heat therapy, the fact is that facilities 
for social therapy or facilities for developing 
social groupings should be part of the over- 
all planning. 

The areas for physically based rehabilita- 
tion are required by code, but the type of 
medical care given in these spaces is usually 
determined by the medical staff and adminis- 
tration. Often, physiotherapy, both in exercise 
and manipulation, has been considered suffi- 
cient for the patient population, and the loca- 
tion of this space has been both in separate 
rooms and as part of the dayroom, as this 
would induce a greater incentive for the in- 
dividual patient to perform in terms of a peer 
group. Whether this area is separate or part of 
other areas, the fact remains that the use of 
such apparatus as parallel bars, exercise 
wheels, etc., under proper supervision, is a 
vital part of the patients’ care. The need for 
hydro and heat therapies in the LTC facility 
has often been questioned. Ultimately, the 
decision to use these latter therapies is either 
an administrative or governing regulation. 

Recreational spaces are needed tor the be- 
haviorally based therapies or what is some- 
times called occupational therapy, which can 
be considered both physical and behavioral 
therapy. Whereas ao central area is desired, 
often the actual therapy takes place within 
the nursing unit dayroom. 

Often considered the best behaviorally based 
therapy is participation in a social community, 
whereby, as it has been demonstrated, many 
of the anxieties and much of the loneliness 
that is a concomitant of the aging process 
can be reduced. These group situations may 
take the forms of religious services, lectures, 
group games, group teas; even a bar has been 
used, However, the most important aspect that 
generates one of the most difficult planning de- 
cisions is the development of a community 
within the LTC, whereby patients will be pro- 
viding support for others. In terms of archi- 
tectural configurations, spaces for this activity 
have been arranged so that sleeping rooms 
open directly onto living rooms, or they have 
been provided by eliminating halls and having 
spaces open into large community areas. It 
is through the exploration of this problem 
that architectural planning may be considered 
an aid of therapy as well. The size of these 





TABLE 5 Typical Regulatory Requirements for LTC Facilities 


Nursing unit 





Equipment and sizes 





Type and size of room Activity 
Single (125 sa ft) Depends on patient 
Multi-bedded (100 sq ft population 


per bed), cubicle 
curtains required Will serve for both sleeping 
and general activity, and 
may also include dining, 


recreation, and therapy 


Beds (usually gatch type) with side rails, 36 by 
86 in.; overbed tables (usually not required); bed- 
side cabinet, 18 by 20 in.; chairs, straight back 
and arms (at least one chair per bed) 


Storage Space: 

Vertical storage—robes, outdoor clothing in 
closets or wardrobes, 1 ft 8 in. wide by 1 ft 10 in. 
deep, should contain shoe rack and shelf 


Horizontal storage —cabinets or built-in drawers, 
1 ft 6 in. deep 


(Note: Ideally, vertical storage areas should be in- 
creased for ambulatory patients and horizontal 
storage incteased for nonambulatory patients.) 


Optional Equipment: 

Small table, ideally round with a heavy pedestal 
base; platform rocking chairs, where patient condi- 
tions permit; lavatory; cabinet for storing patient 
toiletries 


(Note: Where private toilet is used, lavatory may be 
placed in toilet.) 
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Relationship 


Not more than 120 ft from 
hurses’ station 





Toilet (3 by 6 ft) 

Toilet and javatory 
(3 by 8 ft and/or 
6 by 5 ft) 


Required: 

Grab bars, toiletry cabinet and/or space for 
toiletries, mirror 

(Note: lavatory should be accessible to wheelchair 
patients.) 


Optional: 
Divert-a-valve, bedpan washer 





Control of nursing unit 
charting communications, 


Nurses’ station 
(minimum 6 lin ft 


of counter with storage of supplies and 
access space on nurses’ personal effects 
both sides) 


Patient charts (9 by 12 in, —May be movable or 
set into the desk}, chart rack for 40 charts (4 ft 
wide by 16 in. deep), writing desk, legal files, 
cabinet storage area, outiets for nurses’ call 
system, telephones 











Nurses’ toilet room 
(5 ft by 4 ft 6 in.) 


Toilet, lavatory, toiletry cabinet, mirror 





Clean workroom 
(minimum 8 by 6 ft) 


Storage and assembly of 
clean supplies such as 
instruments, etc. 


12-ft-minimum work counter with back splash, 
instrument sterilizer, 2 sinks, drawer and 
cabinet storage 





Medicine room, Storage and preparation of Sink, refrigerator, locked storage 
1 ft 6 in. by 5 ft medicine (Note: Facilities for preparation of medication can 
cabinet (mediprep in mediprep unit.) 
unit) 

Soiled workroom Cleaning of supplies and Clinical sink-bedpan flusher, work counter, waste 


(minimum 8 by 6 ft) equipment 


and soiled linen receptacles 








Enclosed storage space = Clean linen storage 


(4 by 4 ft) 





Supplemental food for 
patients during nondining 
hours 


Nourishment station 
5 lin ft of counter 
and work space in 
front 


Equipment storage room Storage of intravenous 
(4 by 6 ft) stands, air mattresses, 
walkers, similar bulky 

equipment 


Storage area, stove, sink, refrigerator 


Optional: 
Icemaker, cotfeemaker 


Convenient to nurses’ 
station 


No more than 120 ft from 
patients’ rooms 


Adjacent to nurses’ station 


No more than 120 ft from 
patients’ rooms 





Patient baths (showers 
not less than 4 sq ft) 


One shower stall or bathtub for each 15 beds not 
individually served, grab bars at bathing fixtures, 
recessed soapdishes 


Comments 
See plans; desirable distribution 
should be based on administra- 
tive practices 


Although not desirable, often 
used as visitors’ toilet as well 


May be a designated area 
within clean workroom if selt- 
contained cabinet is provided 


May be 2 designated area 
within the clean workroom 


May serve more than one 
nursing unit 


At least one bathtub in each 
fursing unit 
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TABLE 5 Typical Regulatory Requirements for LTC Facilities (Continued) 


Nursing unit (cont'd) 





Comments 








Relationship 


Type and size of room Activity 


Equipment and sizes 





Stretcher and 
wheelchair parking 
area (8 by 5 ft) 


Open space 


Easily accessible from hall, 
near exit and entrance of 
nursing unit 





Storage and cleaning of 
house equipment 


Janitor's closet 


Housekeeping supplies and equipment, floor recep- 
tor of service sink 


Larger cleaning area desirable 
with garbage and linen chutes 
in vertical-type buildings 








Nursing unit and patient activity areas 





Controlled and multigroup 
activities, religious services, 
lectures, group games, 


Dayroom; 
total area for patient 
activities, 30 sq ft per 


Upholstered sofas and armchairs, preferably with 
straight backs and designed for ability of patients 
to sit and get up; straight chairs similar to those 


Required floor day room 
ideally to be controlled by 
nurses’ station; different 


Generally nursing unit dayroom 
is 15 sq ft per patient; common 
day and dining room is 15 sq ft 





patient. group teas, dining (most in patient rooms; rocking chairs similar to those in medical programs generate _per patient 
Minimum size, frequently this is combined patient rooms; tables with firm supports and round different relationships 
300 sq ft with the dayroam, but it or rounded edges, accessible to and of a height for 
can be separate). Recre- wheelchair patients (preterably with pedestal sup- 
ational therapy often ports and round tops); television sets on low 
combined with this area tables or ceiling-mounted lectern 
Physiotherapy Central to LTC circulation 


minimum 300 sq ft, 
approximately 3 sq ft 
per patient) 


from nursing units 





Exercising, treatment and 
training in ambulation, 
stair-climbing, and 
activities of daily living 


a. Exercise space 


Parallel bars, exercise wheel, ambulation track 
shoulder ladder, convertible exercise steps 


Structural reinforcement neces- 
sary for ceiling mounted 
ambulation track and wall- 
mounted exercise wheels 





Manipulations and 
massaging 


b. Examination and 
massage space 


Treatment tables with pads (3 by 6 ft) 





Use of water movement and 
heat as massage 


Hydro and heat therapy 
area may be com- 
bined with physio- 
therapy. Size 
included in area 
above 





Mobile stands, hydrocollater (2 by 3 ft high), infra- 
ted lamp, whirlpools (partial- and full-immersion 
tanks}, paraffin bath, patient lift, ultrasonic gen- 
erator, microwave diathermy unit 


Not usually required by code 








Social and physical support 
in terms of creative 
actions 


Occupational or 
recreational therapy 


Hand looms, potter's wheel, painting equipment, 
easels, leatherworking tools, woodworking tools, 
sewing machines 


Size of room varies depending 
on where activity is done. Often 
area is used primarily as a 
storage facility and for fixed 
equipment |i.e., kiln, etc.). 
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areas for social rooms is often delineated by 
relevant codes and average about 30 sq ft per 
patient, but usually the codes allow the distri- 
bution in either a nursing unit dayroom, floor 
lounges, or a common LTC dayroom to be done 
in terms of the administrative program. Again, 
the only rule we can recommend would be to 
arrive at this through the analysis of the partic- 
ular patient population of the proposed ftacil- 
ity. Listed in Table 5, in terms of the usual 
codes and regulations, are the typical patient 
activity areas, their size, the equipment they 
usually contain, and their relationships. 


CONCLUSION 


Mentioned above have been only the rough 
planning data of the design of LTC facilities. 
Microscopic analyses based on the kind of 
hardware patients with reduced manipulative 


ability can use, the types of furniture (such as 
seating that would allow easy access without 
strain, beds that would be sufficiently pro- 
tective, and tables that would be sufficiently 
sturdy), the kind of plumbing fixtures that 
the elderly patient needs, and the kinds of in- 
terior surfaces are part of the literature of 
professional magazines and should be ex- 
amined in detail, The essential basis, though, 
for understanding these aspects of the LTC 
is the understanding of the patient. 

Nor is it our intention to discuss the major 
problem of sesthetic values in terms of this 
patient population. The range of what aesthetic 
an LTC facility should generate, whether the 
criterion should be what society wants, what 
the employees want, what the children of the 
patient want, or what the patients want is a 
question that individual decisions must re- 
solve, and these can, it is hoped, be based 


on some empirical data. It is believed as well 
that the extended care LTC program should 
generate a building that emphasizes the quality 
of space required for a longer patient stay and 
that this quality should be different from that 
of the community hospital in both plan and 
form, visually and functionally. Finally, we 
should arrive st an architectural expression 
for this space that would be a rejection of insti- 
tutional forms, such as long hallways, sterile 
color schemes, mechanistic furniture, purely 
utilitarian finishes, and an acceptance of the 
fact that sunlight, casualness, and comfort not 
only are desirable patterns but also are part of 
the therapy and well-being of the LTC patient. 

The task of resolving this fundamental social 
problem of providing support for the ill aged 
is @ social action that we have just begun to 
explore and to which architects can make a 
most meaningful contribution. 


CHILD HEALTH STATION 


The diagram (Fig. 1) shows the desirable space 
organization for a child health station. 

Preferred location for the carriage shelter is 
within the building if space permits. If the shelter 
must be outside, it should be placed in the lee 
of the building. 

The various rooms shall have space for the 
following equipment: 


N.Y.CH.A, Memo to Architects. 
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WEIGHING, 
UNDRESSING 
AND 
RE-DRESSING 
ROOM 


Desk and chair at control point between waiting 
room and entrance to weighing and undressing 
room, etc,; movable chairs, with ample space be- 
tween and around them; demonstration table; 
play pen, within the waiting room, minimum area 
60 sq ft; small chairs and table; bookshelves, 
36 in high. 


Public Toilet 


Located off waiting room. Provide one normal- 
sized toilet, and one child's toilet, one lavatory, 
set 28 in from floor. 
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SPACE ORGANIZATION 


Fig. 1 From New York City Housing Authority, NV. Y.CH.A, Memo to Architects, 
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Weighing, Undressing, and Dressing 
Room 


Table; Bench-type clothes hamper; 25 cubicles; 
slop sink. 

Anteroom to Doctors’ Offices 

Chairs. 


Doctors’ Offices 
In each office: desk; two chairs; large table; 
smaller table; lavatory (standard apartment type). 


Utility Room 

Table; refrigerator; four-burner gas range; combi- 
nation sink and laundry tray (standard apartment 
type). 

Nurse's Office 

Located adjacent to the waiting room, it can be 
used also for isolation space. It will need a desk 
and a chair. 

Staff Room 

Table and chairs. 


Staff Toilet 
Lavatory and toilet. 


Consultation Room 
Desk, two chairs, table, and three file cabinets. 


Slop Sink Closet 
Must have space for cleaning equipment. 
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SITE AND PLANNING CONSIDERATIONS 

Site 

The modern medical center is so large and so 
complex that it should be located on the edge 
of the university campus rather than within it. 
This location will emphasize the fact that the 
medical center is a satellite in the university 
orbit, but has a degree of autonomy. It is im- 
portant that students and staff in the medical 
center have easy access to the main university 
campus, and that the medical center be accessi- 
ble to all areas of the university. 

The site should be large enough to accom- 
modate growth of the school programs and 
concurrent parking for at least 20 years. The 
minimum size recommended for a medical 
center including a teaching hospital is 50 acres, 
and 50 to 150 acres is preferable. Buildings 
should be placed on the site so that additions 
can be made as programs develop and as en- 
roliment increases. 

The service functions of the medical school 
involve patient care in hospitals and outpatient 
clinics. Growth of research and service respon- 
sibilities frequently leads to the development 
of specialized hospitais, such as children's, 
veterans’, psychiatric, chronic disease, rehabil- 
itation, or others. The site should permit loca- 
tion of these facilities in relation to the major 
teaching hospital so that staff and students 
can be within a five- to ten-minute walk. The 
teaching hospital and clinical science facilities 
should be placed on the site so that the educa- 
tional functions relate to and connect with the 
basic science facilities. Outdoor facilities for 
rehabilitation of patients related to the clinic 
and recreation facilities for students related 
to housing should be provided. The extent of 
these facilities varies widely among schools. 
Adequate space for housing should be pro- 
vided nearby. Apartment-type housing with 
play areas for children, within five minutes’ 
walking distance of the hospital, is preferable. 

Adequate parking facilities should be pro- 
vided for students, staff, patients, and public 
convenient to each element of the medical 
center including housing, This may take the 
form of divided shopping-center-type parking, 
preferably with trees, various types of paved 
surface parking, or multilevel parking garages. 

If possible, the site should be sloping so that 
more than one level of entrance to the buildings 
can be obtained and horizontal movement of 
supplies can take place at one level without 
conflicting with horizontal movement of people 
at another level. 

The direction of prevailing wind should be 
studied so that buildings can be placed in re- 
lation to each other and to the campus and 
community to avoid windblown odors from 
cooking and incineration of animal waste and 
trash, bacteria from infected patients, chemical 
fumes, and low levels of radioactive isotopes. 

The site for the animal farm is not usually 
contiguous to the medical center. However, 
@ minimum site of about 25 acres should be 


Medical School Facilitias, Public Health Ser- 
vice, U.S) Department of Health, Education 
and Welfare, Washington, OC. 1964 


provided; recent studies indicate that 120 
acres may be required. It should be located 
for convenient transportation to and from the 
animal quarters. 


Functional Relationships 


Of prime importance in planning medical 
schools is the relationship of its three major 
components: the basic science facilities, the 
clinical science facilities, and the teaching 
hospital. For the most efficient movement of 
students, faculty, patients, and supplies, the 
three should be interconnected, but for maxi- 
mum flexibility in expansion each should be an 
independent element. Fig. 1 illustrates this 
relationship. 

The basic science and the clinical teaching 
and research facilities, in turn, should be at- 
tached to the hospital to permit easy access 
to patient units and other hospital facilities. 
The diagram also shows the possibility of ex- 
pansion inherent in this relationship. 

in the basic science facilities, the depart- 
ments can be stacked above each other with 
teaching laboratories, faculty, research and 
office space, and lecture rooms for each depart- 
ment located on the same floor. The cadaver 
Preparation and storage department is usually 
located on a floor accessible to grade for con- 
venience in handling cadavers. Central animal 
quarters serve teaching and research areas 
for both basic science and clinical departments. 
A location with direct connection to the circula- 
tion center and at grade level for access to a 
delivery entrance for animals is important. 

Other common-use areas should be located 
where they are accessible to both the basic 
science and clinical departments. Thus, a base- 
ment location for such facilities as the radioiso- 
tope laboratory and technical shops is accept- 
able. Administrative facilities, school post 
office, snack bar, student lounge, and book- 
store should be accessible from a circulation 
center and are generally placed on the first 
floor. Study cubicles for basic science students 





should be convenient to both the medical 
library and teaching laboratories. The medical 
illustration area should be located for north 
light if possible. 

Locating the clinical science facilities in con- 
nection with the circulation center provides 
access to the common-use facilities mentioned 
above. These clinical science facilities, similar 
to those provided in the basic science depart- 
ments, consist of faculty research and office 
space, since third- and fourth-year students 
are taught in the hospital. Individual depart- 
ments should be on the same floors as the 
patient-care units which they serve in the ad- 
joining hospital. Study cubicles for third- and 
fourth-year students and house officers can be 
provided in the teaching hospital. Lecture 
rooms should be placed near the circulation 
center for greater flexibility of use. 

The arrangements and relationships of the 
elements of the departments in both the basic 
and clinical sciences are generally similar. 
Facilities tor an individual department should 
be on the same floor insofar as possible. Teach- 
ing laboratories and their auxiliary spaces in 
basic science departments should be separate 
from but near faculty offices and research 
laboratories. 

Elements such as floor animal rooms and 
cold rooms, which are found in each depart- 
ment, should be stacked for economy. These 
facilities, together with lecture rooms, should 
be sized initially and located to take care of 
later expansion. 

Toilet facilities should be designed to ac- 
commodate expansion. If located on a circula- 
tion center they will be accessible to adjacent 
departments. Separate elevators for pas- 
sengers and supplies are recommended. 


Program Assumptions 


Because of the variations which exist among 
present schools and programs, it is apparent 
that space requirements for a new school can- 
not be stated dogmatically. There is great need, 
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Fig. 1 Functional relationship of medical school elements. 


however, for some benchmark for planning 
a new school. 

In this section, it is assumed that the basic 
science facilities, clinical science facilities, 
and teaching hospital are contiquous. 

The space considerations and requirements 
presented in this section are for two hypotheti- 
cal schools including basic science facilities, 
clinical science facilities, and a teaching hos- 
pital. The first is School A, with an entering 
class of 64 students and a hospital of 500 beds; 
the second is School B, with an entering class 
of 96 students and a hospital of 700 beds. 


School A 

1. ts a four-year university-based school. 

2. Provides space to house an entering 
class of 64 medical students, with a planned 
expansion to an entering class of 96 students. 
Enrollment in third- and fourth-year classes 
will be 60, with future expansion to 90. 

3. Provides office and laboratory space for 
a full-time faculty of 35 in the basic science 
departments and 60 in the clinical departments. 

4. Provides space for 40 graduate students 
and postdoctoral fellows in the basic science 
departments and 30 in the clinical departments. 

5. Provides either conventional or multi- 
discipline teaching laboratories for the basic 
sciences. 

6. Has its own library, 
capacity of 100,000 volumes. 

7. Has its own teaching hospital of 500 
beds. 

9. Has its own technical and maintenance 
shops, but heat is supplied from a4 central 
source. 

10. Does not provide space for teaching 
students in other health professions such as 
dentistry or nursing. 


with ultimate 


School B 

1. Is a four-year university-based school. 

2. Provides space to house an entering 
class of 96 medical students with third- and 
fourth-year enroliment of 90 per class. 

3. Provides office and Isboratory space for 
a full-time faculty of 50 in the basic science 
departments and 65 in the clinical departments. 

4. Provides space for 55 graduate students 
and postdoctoral fellows in the basic science 
departments and 40 in the clinical departments. 

5. Provides either conventional or multi- 
discipline teaching taboratories for the basic 
sciences. 

6. Has its own library with ultimate ca- 
pacity of 100,000 volumes. 

7. Has its own teaching hospital of 700 
beds. 

9. Has its own technical and maintenance 
shops, but heat is supplied from a central 
source. 

10. Does not provide space for teaching 
students in other health professions such os 
dentistry or nursing. 


GENERAL ADMINISTRATION AND 
SUPPORTING FACILITIES 


General Administration 


The dean of the medical school is responsible 
for the formulation and execution of policies 
of the teaching programs and for the general 
administration of the basic sciences, the clini- 
cal sciences, and the teaching hospital. Be- 
cause of the magnitude and complexities of 
these programs, the dean will require assis- 
tance from competent persons in these fields. 
Table 1 gives the net area for administration. 











TABLE 1 Net Area for General Administration 
School A School B 
(entering (entering 
class of 64 class of 96 
Type of facility students} students} 
Square feet 
Total : cred 3,900 4,700 
Dean's office... : 400 400 
Assistant dean's office . . 200 (2) 400 
Secretaries’ offices 450 600 
Conference room. . . sa 500 500 
Business offices... .... 400 500 
Registrar and alumni be 250 300 
Postgraduate office : 250 300 
Scholarship and grants... . 250 400 
Records re 200 300 
Public information and 
publications . 200 200 
Public toilets. . . 200 200 
Waiting room... . . 500 500 
Storage 100 100 
Medical School Library 


The medical school library includes the offices, 
work areas, stacks, carrels, vaults, reading 
rooms, sicoves, conference rooms, audiovisual 
rooms, and other related spaces required by 
the maintenance and service responsibilities 
connected with the care and use of recorded 
medical information. 

In programing and designing the medical 
school library, consideration should be given 
to the probable impact of future regional 
branches of the National Library of Medicine 
and the computer-based bibliographic retrieval 
and publication system called MEDLARS— 
Medica! Literature Analysis and Retrieval 
System. 

The medical school library should be located 
so that its resources are quickly available to 
students, research workers, faculty members, 
hospital staff, and practicing physicians. Un- 
less there are large medical research collec- 
tions nearby, the library should be equipped 
to accommodate 100,000 volumes and 1,600 
scientific periodicals, 

Table 2 gives the net area for a medical school 
library of 100,000 volumes and 1,600 periodi- 
cals. Since medical library collections tend 
to increase rapidly, the library should be 
planned for future expansion. 

in designing the library, maximum flexibil- 
ity should be a prime consideration with neces- 
sary divisions in the form of partitions which 
can be moved. 

Shelving, whether in stacks or in reading 
areas, should be standard library equipment, 
with standard interchangeable parts, Standard 
sections, usually 3 ft long, should be used 
throughout, with only such exceptions as floor 
layout may demand. Those for medical books 
have a shelf depth of 10 in. One 3-ft-long single- 
faced section will accommodate approximately 
100 volumes. 

Service aisles between stacks should not be 
jess than 3 ft wide. Main aistes should be at 
least 3 ft 6 in. wide. If bookstacks are on more 
than one level, or are not on the level where 
books are received, vertical transportation 
must be provided. 

Students and faculty members should have 
free access to stack areas, which should be 
provided with carrels for work and study. 
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These are usually alcoves, preferably adjecent 
to windows, each equipped with « desk, read- 
ing light, and chair. They should be provided 
at the rate of one for each ten students. How- 
ever, fewer may be required if individual study 
cubicles for students are provided elsewhere. 

Other rooms often associated with the stack 
area are & microfilm storage and viewing room 
and a room for the storage of motion-picture 
films and slides. A relatively soundproof room 
for photoduplication facilities is necessary. 
An area for general reading and open-shelf 
reterence work may be supplemented by s 
number of smaller reading sress, rooms, or 
alcoves. The main reading area should be near 
the main catalog and circulation desk. If in- 
dividual student study cubicles are not pro- 
vided in the school, student reading areas in 
the library should accommodate from 25 to 50 
percent of the total enroliment of the medical 
school and students from other programs who 
require access to the collection. Students 
seated at tables require a minimum of 25 sq 
ft of space each. Additional seating allowance 
should be made for faculty and research steff 
and other users. 

A separate alcove with shelves, or @ section 
of shelving in the main reading area, should be 


TABLE 2 Net area (in Square Feet) of 
Facilities Required for a Medical School Library 
of 100,000 Volumes and 1,600 Periodicals 


























Schools A 
and B 
Type of facility (enterin 
classes o| 
64 and 96 
students) 
uare 
eet 
Total net area casos ccctennssees] 29, 560 
Public services 

Catala canccockcccasueepagaunscans 24, 950 
VOOR. ona p acpesecacessweneccenns 100 
Reception area and display -. 400 
Charging and reserve areas_. 450 
Card catalog area... ...------------+-- 150 
Information and reference arens_.....- 400 
Browsing collection..........-..------ 150 
Main reading area.........-..-------- 6, 070 
Microreading area 200 
Paging-reading aren. . 400 
Periodicals ares including indexes... .... 1, 200 
Seminar-study sreas......-.--...------ 1,350 
Historical collection room... 630 
Sound demonstration room.......-.---. 450 
Slides and movie room....---..------- 450 
Bookstack areas... .. sebek wales 10, 000 
Unenclosed carrels... ......--------++ 1, 200 
Closed carrels... ... 200 
Audiovisual storage. 400 
Microfilm storage. ...........--+------ 200 
Food vending machine area. ....------ | 300 
Public tolleta. ..-.. 2... cence eee -- oss 2 

=== 
Work area: 

TAN. cccnevenccccooseceaqacenssss 4,610 
Receiving and mailing room......--- wll 500 
Acquisitions department... ...----- 600 
Cataloging department... .....-.------ 520 
Preparation room......----.--- wees] 150 
Photoduplication........--~-.----- | 800 
Binding and mending 240 
Serials work area__... 200 
Chief librarian’s office 200 
Reception-secretary's office... ....------ | 200 
Assistant librarians’ offices... ......----- 120 
Historical librarian’s office... ...---~--- 120 
Office storage... ..-...-----+----+---+ 80 
Staff room... ....----+-+--+--------+2> 400 
Staff toilets and lockers... .....-------- 240 
Housekeeping... ~-----.------+-+---+=- 240 
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provided for unbound journals. If sloping dis- 
play sheives are used for current issues of 
journals, open shelving underneath for housing 
unbound earlier issues are more convenient 
than closed compartments. 

A room with paging facilities may be pro- 
vided for the use of those on call. Small study 
rooms for group conferences of four to six 
persons each should aiso be included. An eres 
should be provided in the lobby or near the 
reference desk containing nontechnical books 
for browsing. A film: and slide-projection room 
and @ sound-tape room, each to accommodate 
16 students and an instructor, may be required 
depending on the program. Both rooms should 
be soundproofed and designed so as not to 
distract readers in other areas. A microfilm 
reading room is necessary, A medical history 
room may be required and may be a combined 
medical history and rare medical book room, 
in which case protected windows, doors with 
locke, « fireproof vault, and special air condi- 
tioning will be required. Well-lighted exhibit 
cases should be provided adjacent to the en- 
trance to the library and its main lanes of traf- 
fic. Public toilets, rest rooms, coat rooms, 
and janitor services should be convenient to 
the reading areas. 

The book charging desk, located near the 
entrance, should control the exits from read- 
ing areas, workrooms, and stacks to minimize 
book loss. The card catalog should be close 
to the main entrance and near the circulation 
desk and the acquisition and cataloging rooms. 
In the staff workroom a sink should be pro- 
vided. Provisions should be made so that noise 
generated by activities at these areas does 
not distract readers. 

One workroom subdivided into alcoves by 
double-faced bookshelves may be provided, 
instead of separate workrooms, for acquisition 
and cataloging. These rooms should be near 
the public catalog and should have direct 
access to the stackroom; 100 sq ft should be 
allowed for each steff member. 

The reception-secretary'’s office should be 
adjacent to the head librarian's office, A depart- 
mental conference room may be required. The 
head librarian's office should be accessible 
both to the staff workrooms and library clien- 
tele. 

The receiving room is best located on the 
ground floor with access to an unloading plat- 
form. A work table, shelving, and shipping 
equipment should be provided. Lift service, 
preferably an elevator which will hold loaded 
book carts, between the receiving room and the 
acquisitions department should be provided 
where these areas are on different floors. Vend- 
ing machines for food and drink should be 
located outside the library proper and be pro- 
vided with space for tables. 


Animal Quarters 


The need for controlled care of animals to meet 
teaching and research requirements is reflected 
in the provision of a central animal service in an 
increasing number of medical schools. 

The location of animel quarters on the 
ground floor, where direct-connected outdoor 
animal runs and truck unloading facilities can 
be provided with complete separation from any 
other frnction, has many advantages. A sep- 
arate entrance to serve the animal quarters is 
essential. Provision should be made for expan- 
sion in the ini planning. 

However, @ vivarium in an adjacent wing 
with its own vertical transportation for animals, 
animal supplies, and personnel may serve the 





needs of research better than an animal facil- 
ity at grade level. The floors of the vivarium 
should communicate with those of the adjoin- 
ing structure so that animal rooms are hori- 
zontally contiguous to the research and teach- 
ing laboratories using them and so that animals 
can be transferred to the laboratories without 
traversing corridors of other areas. If a vivar- 
jum is provided, animal-holding rooms are not 
usually required within research areas. 

Animal quarters are composed of a number 
of different kinds of areas. Each has its own 
requirements in terms of space and location. 
In animal areas, provision must be made for 
the reception, quarantine, and isolation of in- 
coming animals near the animal entrance; for 
housing different species; for exercising ani- 
mats; and for specific research projects. Isola- 
tion rooms for infected animals, each with a 
vestibule containing facilities for gowning and 
scrubbing, are required. 

Table 3 gives the net area for animal quar- 
ters. 

Animal rooms should be isolated from each 
other with no connecting openings and ar- 
ranged to separste clean and contaminated 
functions, A service corridor may be provided 
in addition to the main access corridor to allow 
the removal of soiled bedding and other mate- 
rial at the rear of o range of cages rather than 
through the main corridor, Borrowed light in 
corridor partitions and between rooms should 
be avoided since light bothers some animals. 
Windows, if used, should be placed at least 6 
ft above the floor so that animal cages can fit 
below them. Each room should have a sink 


TABLE 3 Net Area for Animal Quarters 























School A | School B 
Type of facility (entering | (entering 
clase of 64) class of 96 
students) | students) 
Square fret 
Total net area 11, 980 14, 860 
Animal rooms: 

OAM st acincicn nanos 7 9, 730 11, 830 
Coldblooded animals and 

aquarium............. 140 200 
Guinea pigs, rabbits, harm- 

sters, rates, and mice 1, BOW 2,7™ 
Primate 280 400 
Cate... ee 250 370 
Dogs we 2, 100 3, 000 
Animal reception-quarantine.) (9) 400 | (3) 300 
Cage washing and steriliza- 

MOGs ccan a is 3h0 450 
Cage *ornge... ; 280 280 
Bedding storage --_- - a 300 300 
Food storage and prepara- 

WOi<cavee _ 70 750 
X-ray and fluoroscopy 400 400 
Sterile tsolation a oo) G00 | £3) 600 
Routine laboratory Te 200 200 
Veterinarian'’s research lab- 

oratory 630 630 
Veterinarian's office 250 250 
Tsolation . ...-...---... 20 230 
Autopsy........... vcoe a00 300 
Animal morgue 70 70 
Incinerator . . 220 220 
Keeper's locker 250 280 

Animal surgery rooms 

Total. 2. 250 3, 030 
Operating } (a) 900 (5) 1, 500 
Serubup 180 360 
Recovery = 200 200 
Cleanup aon 300 
Instrument ___._- Se 270 270 
Central sterilizing ies 400 400 





and soap dispenser. A vestibule at the entrance 
to a block of rooms where the attendant can 
change clothes and shoes is recommended 
to help reduce infection. 

The construction of animal quarters should 
be fire resistant, vermin- and insect-proof, 
and above all easy to clean. Recesses, cracks, 
and pockets should be avoided. Bases should 
be coved. Speciai attention should be given to 
such openings between rooms as pipes, con- 
duit, and telephone wiring. Doorsilis will pre- 
vent water from leaking into the corridor when 
floors are washed down, but are not ss con- 
venient for moving cage racks in and out of 
rooms. 

Wall surfaces should be smooth, hard, and 
easily cleaned. Ceramic tile is often used but is 
easily damaged by cage racks. For protection 
of wall surfaces from such damage, a 6-in. 
curb may be provided. Cinder- or concrete- 
block walls must be lsid up with tight joints 
and covered with a moisture-resistant mate- 
rial. 

Doors should be 3 ft 6 in. wide to permit 
easy passage of cage racks, and all hardware 
should be recessed. 

Floors must be able to resist the disintegra- 
tive action of the organic salts and acids in ani- 
mal urine. Quarry tile with acid-registant joints 
is satisfactory but should not be used in the 
corridor because of the noise created by cage 
carts as they bump along the joints. Concrete 
floors, well compacted and troweled, are also 
satisfactory. Asphalt, rubber, and vinyl! tile 
floors are not recommended. 

Fioor drains are suggested for monkey and 
dog rooms. These should be 6 in. in diameter 
of the flushing type with special hair traps 
to avoid clogging. Use of floor drains in smaller 
animal rooms will depend on whether the 
rooms are hosed down regularly or swept and 
wet-mopped. 


Departmental Offices 


Each basic science and clinical science depart- 
ment faculty member requires office space 
for his departmental activities and laboratories 
for research. The head of each department 
requires an office with a desk, reference table, 
and space for a conference of several persons 
located near his research laboratory and adja- 
cent to a secretary's office (see Fig. 2) 

The conference room, which will be used for 
meetings of groups of students, should accom- 
modate about 20 persons. Shelving for depart- 
mental books and periodicals and storage 
space for slide projectors, models, and other 
visual-aid equipment, chalk boards, and roll- 
up projection screens should be provided. In 
the clinical departments, x-ray view boxes are 
required. 

The secretary's office may handle the secre- 
tarial work for the entire department and 
should be sized for the ultimate expansion of 
the department. 

For space estimating, a unit of sixteen 
modules may be used as the primary unit for 
each department, The balance of the staff can 
be housed in additional eight-module units 
each accommodating five or six people and pro- 
viding laboratory, office space, and supporting 
facilities. An additional two-module space is 
required for each additional faculty member. 


Research Facilities 


Research laboratories should be provided for 
faculty members, postdoctoral fellows, and 
graduate students in each department, 
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The use of modules in planning laboratory 
facilities permits flexibility in utilization of 
space where changes in space requirements 
are common. Utilities and duct connections 
should be so provided that when space is 
changed utilities are available without undue 
pipe runs or perforations of walls or ceilings. 

The equipment of research laboratories will 
vary with the kind of activity performed in 
them. It should be possible to rearrange work 
counters, microscope benches, and sinks, 
and to vary the size of the room as required 
without undue labor, inconvenience, or ex- 
pense. This is most easily accomplished if all 
utilities and ducts are properly sized and lo- 
cated so as to make them available to all parts 
of the laboratory wing. This includes space not 
designed originally for laboratory use. 

Some possible arrangements of research 
laboratories are shown on Fig. 3. The fume 
hood is shown on the corridor wall for con- 
venient relation to the duct space. 

Counter heights will vary—31 in. for sit- 
down work and 37 in. for stand-up work are 
most commonly used. The choice of a penin- 
sula or island counter in larger laboratories 
may vary with the research project. Island 
counters can be used on all sides but are more 
expensive to install and alter; peninsula count- 
ers are more flexible with respect to air, vac- 
uum, water, gas, drainage, and electrical 
services required. 

An additional two-module space adjacent to 
the large laboratory can be divided to provide 
an office for an instructor and o special instru- 
ment or storage room. A two-module space 
may be used for four study cubicles for post- 
doctoral fellows. 

Cold rooms are required in the laboratory 
wing of each department. They are refrigerated 
rooms for several workers who do procedures 
at low temperatures. A counter with sink, un- 
dercounter cabinets, and shelving are usual 
equipment. Electrical, air, and vacuum connec- 
tions are required. All safety features such as 
safety door latches and warning lights should 
be installed. 

The term “animal-holding room” is used to 
designate areas within a basic science or clini- 
cal department where small animals are held 
for a short time. These holding rooms, located 
close to an elevator which also serves the cen- 
tral animal quarters, eliminate the hauling of 
animal cages through public corridors. The 
animals are assigned to a staff member con- 
ducting studies requiring close, periodic ob- 
servation or experimentation over a short time 
for a limited number of animals. These rooms 
may also be available to medical students per- 
forming animal experiments. Space is required 
for racks of cages, often placed back to back 
in the center of the room, with a single line 
of racks placed against the walls. 

Animal operating and recovery rooms should 
be located in central animal quarters. Where 
vivaria are provided on each floor adjacent to 
departments, they should substitute for animal- 
holding rooms. 

If properly located and provided with the 
necessary utilities, storage rooms can be used 
tor expanded research activities. Those shown 
on the accompanying space diagrams are lo- 
cated and sized to allow for expansion. A four- 
module central equipment room should be pro- 
vided in each department. 


Auditorium and Lecture Rooms 


The auditorium and lecture rooms are impor- 
tant teaching facilities for all the medical 
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school departments and the teaching hospital. 
They should be located for convenient use by 
faculty and students from the clinical depart- 
ments, the teaching hospital, the basic science 
facilities, and by outside groups. 


Auditorium The hospital auditorium is neces- 
sary to any medical education program. It is 
used for demonstrating patients to students 
and should be attached to the teaching hos- 
pital so as to provide maximum convenience 
and the least movement of patients. Ramps 
should be provided for bringing in wheelchair 
and stretcher patients. 

The minimum sesting capacity required for 
teaching in s university hospital auditorium is 
equal to the total number of students in the 
third- and fourth-year classes plus 50 percent 
additional seats. 

A second auditorium or additional lecture 
rooms may be required since prolonged use of 
the lecture facilities may conflict with regular 
undergraduate teaching schedules. 

For auditoriums, most authorities prefer 
fixed seats with dropleaf tablet arms, arranged 
in theater fashion with a sloping floor. The 
auditorium should have a low stage to facili- 
tate the demonstration of patients and should 
be equipped for the installation of closed-cir- 
cuit television. Projection facilities for sound 
films and slides, lighting controls, chalkboards, 
public-address systems, and closed-circuit 
television for doctors’ paging should be pro- 
vided. 


Lecture Rooms A significant portion of the in- 
struction in a medical school involves the use 
of lecture rooms. 

A minimum of three lecture rooms should 
be provided in the basic science facilities as 
follows: two sloping or stepped-floor lecture 
rooms of 120-150 seats each for use primarily 
in basic science courses, and one sloping or 
stepped-floor lecture room of 80 seats for 
graduate-student instruction, continuation ed- 
ucation, and other programs. Table 15 gives 
the ares for lecture rooms for a hypothetical 
basic science facility. 

Two 150-seat lecture rooms of sloping or 
step-floor type should be provided as part of 
the clinical department facilities and the teach- 
ing hospital. 

Lecture rooms included in the tables are 
sized to accommodate a class of 96 students, 
with 25 percent additional seats. Although a 
class size of less than 96 students may be con- 
templated in the initial planning of a new medi- 
cal school, it will be advantageous to construct 
lecture rooms on the basis of the maximum 
class size. 

The main entrances to lecture rooms should 
be located at the rear, although corridor access 
to the demonstration areas of lecture rooms 
is essential for bringing in tables and other 
large equipment. 

A minimum distance of 10 to 12 ft should be 
provided between the first row of seats and 
the back wall of the demonstration space 

Fixed seats with dropleaf tablet arms are 
generally preferred for lecture rooms. Such 
seats are usually 26 in. in width and require a 
minimum back-to-back spacing of 36 in. For a 
rough estimate of lecture-room seating-area 
size, including sisies and crossovers, 10 sq 
ft per person may be used. 

Demonstration areas in all lecture rooms 
should be equipped with chalkboard, x-ray film 
illuminators, and roll-up projection screens. 
A lavatory may be necessary for the demon- 
stration areas. 


A projection area with platform, projector 
table, and convenient electrical outlets should 
be provided in each lecture room. Sound ampli- 
fication equipment with conduits for loud- 
speakers for sound movies should be installed. 
Projectors are noisy and some sound-absor- 
bent baffling may be required if a separate 
booth is not provided. 

Auxiliary spaces which may be required for 
the use of the lecture rooms, such as storage 
rooms for visual aids and portable equipment, 
coat-rooms, toilet rooms, and telephone 
booths, will be determined by the individual 
school. Public toilets should be convenient 
to lecture rooms. 


Study Cubicles Consideration should be given 
to the use of study cubicles within the basic 
science and clinical departments for post- 
doctoral fellows, and in the teaching hospital 
for the house staff. 

Cubicles for medical students in the first two 
years should be located in the basic science 
srea. For third- and fourth-year students, 
cubicles should be in the teaching hospital. 
Table 15 gives the net area for cubicles for 
hypothetical schools. 

Each cubicle contains a desk with drawers on 
one side; a cabinet above the desk for books 
with 8 built-in fluorescent study light under- 
nesth; and a locker which, in addition to hang- 
ing clothes, may be used for microscope 
storage. A duplex outlet is necessary to attach 
the microscope. The locker not only provides 
privacy by forming a barrier, but also elimi- 
nates the necessity for separate locker rooms. 

An allowance of 50 sq ft per cubicle is ade- 
quate. This includes desk, locker, chair space, 
and adjacent aisle. if aisles are double loaded 
(cubicles on either side), privacy for the student 
may be obtained by staggering the cubicles so 
that desks are not directly opposite each other. 

't is desirable to have a lounge area nearby 
where discussions among small groups can 
be held without disturbing students in the 
study cubicle. Chalkboards and tackboard 
should be provided in this srea and vending 
machines should be available. 

if the study cubicle-clothes locker combina- 
tion is not used, separate student locker rooms 
for male and female students should be pro- 
vided. To conserve students’ time and to ease 
elevator traffic, locker rooms should be located 
close to the line of travel to teaching areas. 
The proximity of the hospital should determine 
the necessity for separate locker rooms for 
third- and fourth-year students. 

A toilet room should be connected to each 
locker room or study cubicle area and showers 
should be provided in the basic science area, 
if study cubicles with lockers are installed, 
® dressing room is required adjacent to toilet 
and shower room in the basic science facilities. 
A rest room for women should be included. 





Student Activity Facilities 


Lounge Space may be provided for such activ- 
ities as pingpong, billiards, and card playing. 
A recessed or screened ares with vending 
machines is desirable. A kitchenette for pre- 
paring coffee and snacks is provided in some 
schools. Shelving for books and current maga- 
zines, an aerial for TV, and @ storage closet 
adequate for card tables, phonograph records, 
and other equipment should be provided. Pub- 
lic and house telephones should be available. 

Table 4 gives net area for various student 
activity facilities. Facilities should atso be pro- 
vided for outdoor recreation 


Activities Office A student activities office near 
the student lounge may serve as headquarters 
for such activities as student organizations, 
honor medical societies, student publications, 
and student council, and may be the center of 
inquiry regarding athletic, recreational, and 
social events. There should be space for type- 
writer desks, file cabinets, and shelving. If 
the activities office is to serve as an informa- 
tion center, a service counter and bulletin 
board would be desirable. If the office is to be 
used for student publications, space for dup- 
licating machines will be required. 


Laundry Collection The medical student often 
wears more than one coat per day in the basic 
science courses. To maintain a supply of clean 
linen, a laundry collection station conven- 
ient to the student lounge or locker room 
should be provided with a pickup and delivery 
counter. 


Bookstore The bookstore, although primarily 
for students, should be available to all persons 
using the building. Its location on @ main floor 
of the medical school is preferable. 


Health Office A student health office will serve 
the entire four-year student body, half of which 
will be studying in the basic science areas, the 
other half in the hospital. Locating the health 
office adjacent to medical school administra- 
tive offices may be desirable if they are near 
the hospital. Otherwise, a hospital location is 
suggested. 

The health office should have a waiting area, 
an office area, and an examining room and 
should provide space tor a medical cabinet, a 
small domestic refrigerator for storing phar- 
maceuticals, an examining table, a portable 
examining light, weighing scales, storage 
cabinet for incidentals, a clothes rack, and a 
lavatory. 


Medical Illustration Service 


The demand in medical schools for visual 
material to implement teaching, research, and 
patient-care programs is so great that a central- 
ized medical illustration service for the pro- 
duction of such material is required. 

Space required will depend on the extent of 
activities and number of personnel. The activi- 
ties of 8 medical illustration service are divided 
into graphic arts, plastic arts, and photography. 
Closed-circuit television as a teaching aid is 
usually 4 separate service but may be a part of 
the medical illustration service. The medical 
illustration service usually is responsible for 





TABLE 4 Net Area for Student Activities 
School A School B 
(entering (entering 
class of 64 class of 96 
Type of facility students) students) 
Square feet 
Total ~ 1,850 2,400 
Lounge and toilets 1,000 1,200 
Student activities office 200 200 
Laundry collection 200 400 
Bookstore 450 600 


Health office and 
examination area* 





* May be in hospital ot part of general university health 
service 


maintaining the slide and movie projectors 
used throughout the school and facilities for 
repair and storage of such equipment should 
be provided. (See Table 5.) 

Activities to be considered in planning the 
graphic art section include drawing, painting, 
and airbrush work, drafting for charts and tech- 
nical diagrams, mechanical lettering, and gen- 
eral art work required in preparing displays or 
scientific exhibits. A large, well-lighted room, 
subdivided into work ar is usually satis- 
factory. If possible, the area should be provided 
with natural north light. 

The activities of the plastic art section in- 
clude the skilled operations required to pro- 
duce three-dimensional models of the organs of 
the body. These activities require a room tor 
working with the patient in addition to the main 
work studio. Since the activities involve close 
color matching, both the studio and patient 
room should have north light. 


TABLE 5 Net Area for Medical Illustration 











School A School B 
(entering (entering 
class of B4 class of 96 
Type of facility students) students) 
Square feet 
Total net area 2,020 3,170 
Administration 
Total 370 370 
Chief's office 140 140 
Secretary and files . 140 140 
Equipment and supply 
COM one vee Se 
Medical illustration: Artists’ 
work area 600 950 
Photography 
Total 1,050 1,050 
Photo studio and 
dressing 420 420 
Photomicrography 
TOO 6 wre cevmiacs 90 90 
USHA HOCK, vo:'a- o's :0! avers 50 50 
Darkrooms -.... (2) 140 (2) 140 
Loading room... ....- 30 30 
Mixing room ; 60 60 
Laboratory , 190 190 
Finishing room... . . 70 70 
Audiovisual: TV studio lin- = stst—CS 
cluding control area) 800 





Activities to be considered in planning the 
photographic section of the department are 
photographing patients, both still and cine, 
photomicrography, copying, film processing 
and printing, film and print drying, film load- 
ing, chemical mixing, print and slide finishing. 

Photographing human and animal specimens 
is a regular activity of a photographic section, 
but, because of the hazards involved in han- 
diing fresh specimens, this work should be 
done in or near the autopsy rooms. 

A studio for photographing patients is re- 
quired; two are preferable —a main studio for 
full-length studies and a “closeup” studio for 
phtographing the head, extremities, eyes, 
and mouth. The wall of the main studio serving 
as @ background should have a plain, smooth 
surface for at least 12 ft of its width, The ad- 
jacent floor space or patient area should be the 


same tone as the wall with «# 3-in.-radius cove 
at the base of the wall to prevent @ strong line 
of demarcation between the floor and wall in 
full-length studies. A height scale on the wall 
at one side of the background ares is desirable. 
Electric outlets should be provided at either 
side of the patient area for floodiamps and 
other portable lighting equipment. An adjacent 
patients’ dressing cubicle and « lavatory with 
wrist-action valves are necessary. The door 
for admitting patients to the studio should be 
at least 44 in. wide. 

For making 16-mm. motion pictures, about 
35 ft between background and camera is re- 
quired to prevent distortion. However, it is pos- 
sible to back the camera into an adjacent work 
area to attain this distance. Sometimes a draw 
curtain is provided between the main studio 
and the “closeup” studio to facilitate this 
arrangement. 

A separate room for photomicrography per- 
mits the photographer to work in the dark, 
which is frequently necessary; permits him to 
leave the equipment set up; and minimizes 
dust. The room should be near se darkroom. 

Copying charts and drawings is frequently 
done in the main studio. Copying radiographs, 
however, requires a small room that can be 
darkened, Both types of copy work can be done 
in this room, 

The smatilest photographic section will re- 
quire two darkrooms, one for films and one for 
contact prints, enlargements, and lantern 
slides. If color films are to be processed, o 
special darkroom for this purpose should be 
provided. The volume of color printing will 
indicate whether a special darkroom for this 
purpose is warranted. Darkrooms should have 
@ sink along one wall and « bench slong the 
other, with 3 ft of work space between them for 
one occupant or 4 ft for 2. Film and print driers 
may be located in any open work area near the 
darkrooms. 

A room for loading film holders reduces 
traffic. A small, well-ventilated room, with a 
sink for chemical mixing, is necessary to pro- 
tect equipment and materials against chemical 
fumes. 

it is desirable to provide a small room for 
motion-picture film editing and titling, and for 
binding slides. Other finishing operations such 
88 spotting, trimming, and mounting may also 
be done in this room. If projection equipment 
is included, motion pictures and slides may 
be checked. 

A storage room for supplies should be pro- 
vided. At least one refrigerator should be 
included for storing color material. 

A storage room should also be provided in 
the general storage area of the building for 
the service. Some of the material handled may 
be s fire hazard and protective provisions 
should be made. 


Technical Shops 


Central technical shops are required as 8 sup- 
portive facility to all departments of « medical 
school. However, specialized shops may be 
required in some departments. The use of 
shops elsewhere on the university campus 
is not usually satisfactory from the standpoint 
of time or accuracy. 

Technical shops usually include separate 
areas for metalwork, woodwork, glassblowing, 
and electronics. A metalworking shop usually 
requires & metal lathe, « drill press, two mil- 
ling machines (one horizontal and one vertical), 
a@ metal-cutting band saw, a bench grinder, 
and a universal too! and cutter grinder, Storage 
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racks for bar and plete stock, tool cabinets 
and racks, and a machinist’s bench will also 
be required. The woodworking shop needs 
space for « table saw, a thickness planer, 6 
jointer, a wood lathe, and a drill press. A heavy 
wood bench, lumber racks, and tool cabinets 
should also be included. The glassblowing 
and electronics shops may be similar to those 
described for the department of biochemistry 
but on « larger scale. 

Each technical shop should have space for 
a desk and files to record stock purchases and 
maintain requisitions from individual depart- 
ments. The area for technical shops is given 
in Table 15. 


Service Facilities 
Table 6 gives the area for service facilities. 


Telephone Facilities The teaching hospital will 
need switchboards. If the medical school is 
close by, a central telephone system may be 
advantageous. Combining the switchboard 
and information center is not recommended 
for a medical school complex. The switchboard 
is therefore best located in an area inaccessible 
to the public. A doctors’ call system will be 
required in the hospital. 


Postal Facilities A postal facility in the medical 
school may assume the normal duties of a post 
office and handle the distribution of interoffice 
correspondence. If the teaching hospital is 
adjacent, o central facility of this type will re- 
duce duplication of mail handling and delivery, 


TABLE 6 Net Area for Service Facilities 



























School A | Sehool B 
Type of facility {entering | (entering 
class of 64| class of 96 
students) | students) 
Square feet 
Total net area.........-.-.-.--- 13, 700 16, 050 
PAD scincccaticiasecs 6,000| 8, 350 
Telephone equipment room -- 800 1, 100 
Fasd  OMR00 ik ccicnsnaunes 550 1, 000 
Personnel and purchasing '.. 400 400 
Employees’ lockers and toilet 
$MM... ccccsacccecscee 2, 000 3, 000 
Maintenance shope.. 900 1, 100 
Plant engineer... 150 180 
Housekeeping - 600 600 
200 400 
400 600 
—-——| 
7, 700 7,700 
1, 000 1, 000 
500 500 
500 500 
500 500 
1, 500 1, 500 
500 500 
500 500 
500 500 
500 500 
500 500 
300 300 
600 600 
300 300 











‘2 offices and secretaries. 

*Central storage spaces for each department are listed 
on the department tables. However, areas for this storage 
are grouped here. 
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Central Storage Storage spsces within the de- 
partment are discussed under other headings, 
but, in addition, separate storage space should 
be provided for each department elsewhere in 
the building. The amount of space for depart- 
ments should be determined by their needs 
and designed for expansion. 

A general storage room near maintenance 
shops should be provided for fixtures and 
equipment required for building maintenance 
and operation. 

Each department should have a partitioned 
space for bulk storage. Because of variable 
loads of stored items, it is preferable to locate 
storage oreas on a basement floor to avoid 
special floor live loads. 

Central areas for storage and dispensing of 
bulk supplies of gases such os acetylene, 
argon, and hydrogen, and flammable liquids 
such as alcohol, acetone, and xylene, require 
specially designed space readily sccessible 
to loading platforms and receiving areas. These 
areas must comply with applicable codes. 


Locker and Toilet Facilities Locker and toilet 
facilities should be provided for male and 
female service personnel convenient to the 
employee entrance. 


Snack Bat Vending machines for food and 
drink serve as 8 convenient type of snack ber. 

Another type includes facilities for short- 
order foods, # service counter with stools, 
a table seating ares, and a preparation-storage 
room. Allocation of space for a cashier counter 
and vending machines may be desirable. The 
snack bar should be convenient to the center 
of activity. 


Maintenance Shops Maintenance shops required 
by the medical school and hospite!l usually 
include a mechanical and plumbing shop, an 
electrical shop, a carpentry shop, and a paint 
shop. Where the medical school and hospital 
are under one roof or in close proximity, e 
single set of maintenance shops may serve 
both. 

The plant engineer usually has the responsi- 
bility for coordinating maintenance and repair 
activities. He requires an office with space for 
a desk and correspondence files, a secretary's 
office suitable for one secretary, files, and wait- 
ing space, and usually needs a separate draft- 
ing room with tables and plan-filing facilities. 


Duplicating Room A central duplicating facility 
may be required if each department does not 
have duplicating facilities within the depart- 
ment. Some schools have set up a print shop 
in addition. 


BASIC SCIENCE FACILITIES 


Ideally, basic science, clinical science, and 
teaching hospital facilities are contiguous be- 
cause of the close interrelationship of their 
functions in the teaching of clinical medicine. 


Conventional and Multidiscipline Laboratories 


Basic science departments have certain com- 
mon elements, the most outstanding of which 
are the teaching laboratories. Two types of 
laborstories are in use in medical schools 
today: conventional leboratories, where each 
department has its own laboratories or shares 
laboratories with another department requiring 
similer facilities and atudents move from one 
laboratory to another; and multidiscipline 
laboratories where students sre assigned 


work spaces and all disciplines except gross 
anatomy are taught in this laboratory. 

With the exception of gross anatomy, the 
basic sciences may be taught in either conven- 
tional or multidiscipline laboratories. 


Conventional Laboratories if conventional labora- 
tories sre used, the following considerations 
must be taken into account: 

* Laboratories are usually sized to sccom- 
modate an entire entering class. They are 
sometimes arranged for division, by means of 
folding partitions, into groups usually of 16 
students (Figs. 4 and 5). One laboratory is usu- 
ally assigned to each of the disciplines in the 
basic sciences, although in some instances 
several departments —for example, physiology 
and pharmacology, and pathology and micro- 
biology — may use the same laboratory. 

* Laboratories sre generally referred to as 
sit-down or stand-up laboratories. Sit-down 
laboratories are provided tor microbiology, 
microanatomy and neuroanatomy, and path- 
ology. In physiology, pharmacology, and bio- 
chemistry, most of the work is done standing 
up. In sit-down laboratories, however, some 
stand-up work is done, and it is customary to 
provide stand-up counters for special instru- 
ments and reagents which may be shared by 
groups of students. 

* Auxiliary rooms are required. These in- 
clude preparation and issuing rooms, glass- 
ware processing rooms, storage rooms, and 
media-preparation rooms, Some schools place 
large and noisy pieces of equipment shared 
by groups of students in a separate instru- 
ment room, 

* Graduate students usually use the same 
laboratories as medical students for ciass- 
room laboratory work. If separate facilities 
are provided, they are located close to the 


suxiliary rooms, The design is similar but size 
will vary with the teaching program. 


Multidiscipline Laboratories The multidiscipline 
laboratory is sized to take the number of 
students assigned to one teacher, usually 
16 students, although some schools assign 24. 

Except for dissection, the student will do all 
his laboratory work in this room; therefore, 
both sit-down counters, 31 in. high, and stand- 
up counters, 37 in. high, are required. In addi- 
tion, movable tables 37 in. high are required for 
animal work for physiology (Figs. 6 and 7). 

Table 7 gives the area for multidiscipline 
laboratories. 

Each student is assigned a space containing 
about 4 ft of stand-up counter and the same 
length of sit-down counter opposite. 

Utilities, storage, sinks, and general design 
and finishes of both stand-up and sit-down 
space will be similar to that for conventional 
laboratories. Chalkboards should be visible 
from each student space. Bulletin boards 
should be located near the entrance. 

An equipment room is provided adjacent 
to or between each pair of multidiscipline 
laboratories in some designs. Equipped with a 
fume hood, counter space with utilities and 
cabinet space, it houses equipment required 
for the work in adjoining laboratories. Equip- 
ment such as centrifuge, freezers, and retriger- 
ators are available to more than one labors- 
tory. 

The laboratory manager's office, secretary's 
office, and office space for one or two assis- 
tants should be provided. In addition, a ready 
storage room, a4 student issuing and supply 
room, a chemical storage room, cold room, 
and glass-washing room are required. If media 
preparation or slide preparation are to be done 
here, space for these should be provided. 


TABLE 7 Net Area for Hypothetical Multidiscipline Laboratories 


Type of facility 





Gross dissecting rooms (4 studenta/table): 
Medical students 
Graduate students. 
Utility room..... 
Storage room... 


Weuraanstlodiy. = <2 2 2 en con cc lee cc cece cee cccee 


Multidiscipline laboratories: 


let year medical studonts..........-...-.-.------.--- 


“Toterlab"' equipment rooms... . 
2d year medical students... ....... 


“Interlab” equipment roome.........--...-..-.---.-- 


Ancillary teaching facilities: 


CONE PODINE > sce accmrnipeewentntndeesate cabo enenxsan 


Regulated temperature rooms 
Human experiments laboratory ...... - - 
Glass washing, sterilizing, and storage. 


Calculating and drafting rooms. ... 
Animal rooms......-..-.-.-- 
Conference rooms 
Stockrooms. ....- 
Laboratory management; 
Laboratory manager's office...... 
Secretary's office. ......... 
Assistant managers’ offices. 


Animal room....... 





























School A (entering | School B (entering 
class of 64 students) | class of 96 students) 
Square feet 

_——$—$— $$ $ 
és dueninens 22, 500 29, 960 
2, 560 3,840 
720 720 
160 160 
250 250 
eee 280 280 
-oarneaseme (4 @ 940) 3,760 | (6 @ 940) 5, 640 
(2 @ 400) $00 | (3 @ 400) 1, 200 
(4 @ 940) 3,760 | (6 @ 940) 5, 640 
uewadebes (2 @ 400) 800 | (3 @ 400) 1, 200 
niphanecitsoeal (2 @ 200) 400 | (2 @ 200) 400 
(2 @ 410) 820 | (2 @ 410) 820 
780 780 
630 630 
280 280 
70 570 
200 | (3 @ 100) 300 
560 | (2 @ 280) 560 
1,640 | (6 @ 410) 2, 460 
1,400 | (6 @ 350) 2, 100 
820 | (2 @ 410) 820 
210 210 
210 210 
280 | (2 @ 140) 280 
410 410 
100 100 
100 100 
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EXPANSION TO 96 STUDENT LABORATORY 


or FOLOING PAATITION 
_— FOLDING PARTITION 





EXPANSION TO 96 STUDENT LABORATORY 


64 STUDENT LABORATORY 


64 STUDENT LABORATORY 
SINGLE FACED LABORATORY BENCHES 


DOUBLE FACED LABORATORY 




















r 


SINK 
— 
Fig. 5 Layout for a conventional teaching laboratory with double-faced benches. 









P ROOM 
- 

PREPARATION ROOM 
EPARATION ROOM 


Fig. 4 Layout for a conventional teaching laboratory with single-faced benches. 
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Fig. 6 Layout for multidiscipline laboratories. 
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Additional unassigned conference rooms 
sized to accommodate 20 persons may be 
provided in the basic science facilities for 
use by unscheduled groups. 


Basic Science Departments 


Anatomy Figure 8 shows a space diagram for a 
minimum department of anatomy. Table 8 
provides a list of net areas for an anatomy 
department. 

Dissecting Room, The teaching area for 
gross anatomy is usually one large room with 
stand-up height dissecting tables to accom- 
modate all the students in the course. Conveni- 
ence for faculty and students and proximity 
of elevator service to be used for transporting 
cadavers are important considerations in the 
location. Provisions should be made to pre- 
vent viewing of dissection procedures by un- 
authorized persons, One dissecting table for 
each four students is usually required. 





Tables should be arranged to allow ample 
work space on all sides. Additional space to 
accommodate one or two portable tables for 
use in demonstrations or by special students 
may be required. If dissecting tables are mov- 
able, a folding partition may be installed to 
provide a screen behind which the tables may 
be stacked during off-semesters, freeing the 
room for other uses. 

Handwashing facilities for students should 
be provided in the dissecting room. Surgical 
scrub-up sinks, three for each sixteen students, 
with wrist- or foot-action valves or industrial- 
type fixtures are recommended. Counter units 
should have reagent ledges, knee spaces, and 
under-counter drawers and cabinets for stor- 
age of student's dissecting equipment and 
demonstration microscopes. Electrical service 
outlets for microscope illuminators should be 
provided, Counter tops should have resilient 
surfaces. 

Wall-mounted x-ray illuminators, one for 


30'- 0° 
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each sixteen students, a bank of four to eight, 
should be located for easy viewing by a group. 
Chalkboards located for easy viewing by each 
sixteen-student group should also be provided. 

Storage for fixed specimens and models 
used in demonstrations and for x-ray film 
should be provided. Cabinets in a connecting 
area, such as a utility room, may suffice. 

The uviity room, which may serve as a 
diener’s work room, should have a flushing- 
rim service sink accessible to the dissecting 
area. The sink should have flush valve and 
wrist-operated valves. 

Graduate-student dissecting room. It 
should be adjacent to auxiliary rooms of the 
medical students’ dissecting room. Fixed 
equipment and mechanical facilities should 
be similar to those furnished the medical 
student. 

Microneuroanatomy Teaching Laboratory 
A conventional student teaching laboratory 
for microanstomy and neuroanatomy instruc- 
tion usually requires a demonstration area with 
8 table, chalkboard, projection screen, and sit- 
down laboratory benches to accommodate all 
the students of either course. Benches should 
seat four students on the same side to face 
in the same direction for an unobstructed view 
of the demonstration area. 

Each bench position should have knee space, 
drawers, and a cabinet for storing slides and 
microscope case. Water, air, gas, electrical 
outlets, and vacuum should be provided at 
each position. Liquid waste receptors in bench 
tops may be either lead cup sinks or contin- 
uous drain troughs with stone end sinks, 
Bench top material should be resilient and 
alcohol- and stain-resistant. 

In addition to sit-down benches, some stand- 
up bench space should be provided for each 
Sixteen students. Bulletin boards and tack 
boards should be provided. 

Graduate-student teaching flaboratory. It 
should be adjacent to auxiliary rooms of the 
medical students’ microneuroanstomy teaching 
laboratory. Fixed equipment and mechanical 
facilities should be similar to those furnished 
the medical student. 

Gross Neuroanatomy Room. This room is a 
supplementary teaching area. Usually the area 
serves also as a departmental storage center 
for specimens, in which case adjustable shelv- 


TABLE 8 Net Area for a Department of Anatomy 

















Type of facility 









(entering class of 64 students) 


School A School B 


(entering clase of 96 studenta) 
























With With With With 
conventional | multidiscipline | conventional | multidiscipline 
de mental laboratories | departmental | laboratories 
laboratories laboratories 

Ldaivessuecneasasusepaswnt 10 
Number of graduate students and postdoctoral fellows. 10 
Total net ATCA acess cscs sce scccesecececesn 22. 950 %) 
Faculty offices, research laboratories, and related 
facilities: 

Total. 2.22 nnn nnn anno nn nee e ene nee eceeeces 12, 660 12, 530 
Professor's office........---------.------------ 210 210 
Secretary's office - - 280 280 
Conference room. - 350 350 
Faculty offices. (4) 560 | (4) 560 

200 200 
Data room 280 280 
Special-projecta room. .........--~.------+---+ 280 280 
610 610 
General. ..--.---- (4) 2, 440 | (4) 2, 440 
(3) 600 | (3) 600 
BEAL). cniccacens= () 200 | (1) 200 
610 610 
Storage room 280 280 
Tiasuestaining andembeddingand technician 'soffice. 1, 140 1,140 
Microneuro preparation and technician's office. . - 570 570 
200 200 
200 200 
(2) 820 | (2) 820 
410 280 
low open en anenscesces (2) 720 | (2) 720 
560 560 
160 160 
200 200 
210 210 
140 140 
430 430 
SS 
Conventional teaching: 
TORR on cesses nnseesnspeusenastesesssuveve 10, 290 “ 
Gross dissecting rooms (4 studenta/table) : 
Undergraduate students. ......-..---..---- $660 lit ses 
Graduate studenta.......----------------- TRA eatcaxcataie 
VURy BOORR So ca cnecowavoresseseccucccusd, CO 
Btorage TOOM . 2 <5. ~2 nc see sess seasssn= ses ROD cece vickeswe 
Microneuroanatomy teaching laboratories 

Undergradunte studenta...............---- 4,320 

Graduate students... .....-.-------------- 720 
Conference room... ....-..-.--+--+-----+-+-=-- 960 | .2.02--~-----0 

















‘For total net area for multidiscipline laboratories, see Table 7. 


* For central storage areas, see Table 6. 


ing for supporting a number of jars of formalin 
is required. 

The demonstration table, located at the 
center of the room to seccommodate four 
students on each side, is usually provided 
with a stainless-steel top with raised edge and 
an integral sink at one end. Lighting should 
be designed for close observation at tabletop 
level. Hand-washing facilities, an x-ray film 
ittuminator, and a chaikboard should be pro- 
vided. Storage for formalin should be consid- 
ered. 

Tissue Staining and Embedding. This unit 
may be subdivided into a head technician's 
office, an embedding ares, 8 sectioning and 
tissue-staining area, and a slide storage-and- 
issue area with access to the teaching labora- 
tory, preferably by way of a dutch door for 
issuing slides and materials. 

In the embedding room small tissue speci- 
mens are prepared, processed through 8 num- 
ber of solutions by hand or in an sutomatic 
tissue-processing machine, then embedded in 
small cubes of paraffin or celloidin. Preparing 
the specimens requires the use of a refriger- 


ator for gross tissue storage and o sit-down 
counter with sink. 

For processing specimens and mixing solu- 
tions, 8 stand-up counter with sink, under- 
counter cabinets for equipment, and wall cabi- 
nets for chemicals and reagents are usually 
sufficient. For embedding procedures, an 
island bench of stand-up height with paraffin 
oven at or near one end should be provided. 

Cabinets with drawers for paraffin molds 
and mounting blocks and for filing embed- 
ments in frequent use should be provided. 
A storage room for embedments and for fixed 
gross tissue specimens not frequently used 
should be provided in the general storage srea 
of the building. Glazed partitions may be in- 
stalled to separate sectioning and mounting 
activities from the staining procedures. 

Sectioning and mounting activities re- 
quire sit-down counters with knee space and 
drawers for storing slides and equipment. 
Counters for tissue staining and stain mixing 
should be of sit-down height. Each work posi- 
tion should have # sink, knee space, cabinets 
for equipment, and chemical storage. For 
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attaching cover glasses and labels, a sit-down 
counter with knee space and drawers is satis- 
factory. Hand-washing facilities should be pro- 
vided. Counter-top surfaces should be resilient 
and stain and alcoho! resistant. 

The slide storage-and-issue srea requires 
standard microscope slide tile cabinets, and 
cabinets for storage of boxed sets of slides. 

Microneuro Preparation. To prepare micro- 
scope slides used in the neuroanatomy course, 
8 microneuro preparation unit is required sim- 
ilar in design and equipment to the tissue 
staining and embedding unit for microanatomy. 
The head technician's office should have 
access to the unit and to the corridor. 

Electron Microscopy. in the preparation- 
room, stand-up and sit-down counters and a 
fume hood are required. Air, gas, vacuum, 
and electrical outlets should be available. A 
refrigerator is necessary for chemical storage. 
The electron microscope should be located 
away from electric motors, elevators, fans, 
and other equipment that may generate vibra- 
tion and stray magnetic fields. The room should 
be shielded to minimize dust, and the room 
should be windowless. 

Electron microscopy requires @ darkroom 
next to the microscope room. Table 9 gives 
the area for an electron microscope suite. 


TABLE 9 Net Area for Electron Microscope 
Suite” 








School A 

(entering 
Type of supporting area class of 64 
students}, 
square feet 

Total : eueeee 610 
Electron microscope rooms... ....-.« (2) 230 
GOO « «5-5, 16s ein viens oi eee 70 
Preparation area... eee 280 
CONE a ses dh baa Sores eee! 30 


TS 


"See departments of anatomy, microbiology, and 
pathology. 


Cadaver Preparation and Storage. The unit 
should be so located and designed that no un- 
authorized persons may enter. Its location 
relative to the dissecting and autopsy rooms 
should not require transportation through any 
public areas. It should be located at grade with 
a receiving entrance accessible to 6 low load- 
ing platform. Where design permits, the plat- 
form may also serve the animal-receiving 
entrance. 

The mortician’s work ares or embalming 
room should permit working on all sides of the 
embalming table and handling by stretcher 
cart, portable lift, or other means. An em- 
balming table with built-in sink at one end 
is generally preferred. A combination instru- 
ment and scrub sink with knee- or foot-oper- 
ated vaive, service sink, and a floor drain 
should be provided. Fioor and wall materials 
should be washable. 

A connected storage room for supplies and 
equipment is necessary. Shower and dressing 
facilities for use of the mortician should be 
provided. A mortician's office should be adja- 
cent to the area. 

Cadaver storage should be adjacent to the 
embalming room. There are severs! methods 
of storing cadavers, some more demanding of 
space than others. An efficient method is 
storage on individual tray shelves on both sides 
of a service aisle. Thirty-five tray positions 
sre usually adequate for a school with a 64- 
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Fig. 8 Diagram for a department of anatomy. 


student entering class; provision should be 
made in the original planning tor approximately 
60 tray positions to accommodate enroliment 
increases up to 96 students. 

A crematory, if provided, should be located 
in the cadaver preparation and storage unit. 

The department will require storage space 
for tissue embedments and gross organs. The 
same type storage as that described for path- 
ology should be provided. 


Biochemistry Figure 9 shows @ space diagram 
for a minimum department of biochemistry. 
Table 10 gives the area for the department 
for the 64- and 96-student class hypothetical 
schools. 

Teaching Laboratory. The conventional 
teaching laboratory is similar to those of other 
basic sciences, Island-type laboratory benches 
approximately 16 feet long will accommodate 
eight students, four on either side. The bench 
should have a stone sink at one or preferably 
both ends and a continuous drain trough or 
cup sinks (one for each two students), a contin- 
uous reagent shelf, and individual service out- 
lets for each student. Services required are gas, 
air, vacuum, cold water, and electricity. Bench 
tops should be stone or acid-resistant compo- 
sition surtaces. 

A large chalkboard, smaller chalkboards for 
each 16 students, a retractable projection 
screen, and a bulletin board should be pro- 
vided. An instructor's table of desk height with 
knee space, cabinets, cup sink, electrical out- 
lets, cold water, and gas should be provided 
for demonstration to the class. 

The teaching laboratory should be adjacent 
to auxiliary rooms of the medical student teach- 


eo sTuoemT 
' omoss UTiTY ae. Lanonatomes 
sic Pea coo ACURO. CRO RO 
rors) Lae tas ~ ania ft) aneTOMT mu | STORAGE mm anatomy 
200 m0 | 200 “eo t00 “0 ao a0 0 


SPECIAL 
DATA Mw | PROJECTS fu | COMPERENCE | TECH. 


~- 


TYSSUE STAINING © CuntOOING 


ing laboratory. Fixed equipment and mechani- 
cal facilities should be similar to those fur- 
nished the medical student. 

Preparation Room, A _ preparation room 
adjacent to the teaching laboratory is used for 
mixing reagents and for storing chemicals and 
glassware. It may be divided by partitions into 
alcoves for seporating issue, storage, and 
preparation, These alcoves should have labora- 
tory benches, sinks, and cabinets for use as a 
research area. The storage of glassware, chem- 
icals, and other stocked items requires ad- 
justable shelving. The issuing area requires 
cabinets with small drawers and an issue win- 
dow or door opening into the teaching labora- 
tory. 

Glassware Washing and Storage. Commer- 
cial glass washing and drying machines are 
often employed. In addition, o large sink with 
drainboards is required, with space for glass- 
ware carts, a worktable for glassware sorting, 
and shelves for storage. 


Physiology Figure 10 shows a space diagram 
for a minimum department of physiology. Table 
11 gives the net area for # physiology depart- 
ment, 

Teaching Laboratory. A conventional teach- 
ing laboratory may be used by more than one 
department. The laboratory described here is 
a conventional laboratory designed for specific 
use by the department of physiology, With only 
minimal additional equipment this laboratory 
is suitable for pharmacology teaching. 

Many animals are used in physiology teach- 
ing and stand-up tables 37 in, high with casters 
to accommodate four students, two on each 
side, are suggested. A shelf under the top 
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should be provided as storage space for ani- 
mal boards. A service island may be provided 
with gas, electrical, air, and vacuum outlets. 
Distilled water should be piped into one place 
in each laboratory or preparation area and 
carboys should be used at work stations. A 
floor drain should be installed between each 
pair of service islands. 

A 4-ft fume hood should suffice for eight 
students. Space for incubators should be con- 
sidered unless they can be placed on counters. 

Chalkboards, a bulletin board, and a retract- 
able projection screen should be furnished 
similar in size and number to those in other 
teaching laboratories. Space for an instructor's 
table at the front of the laboratory is required. 

Graduate Student Teaching Laboratory. \t 
should be located adjacent to auxiliary rooms 
of the teaching laboratory. Fixed equipment 
and mechanical facilities should be similar to 
those furnished the medical student. 

Student Research Laboratory. Furniture 
and mechanical facilities may be similar to 
those of a typical research laboratory. 

Equipment Storage. An equipment storage 
area, adjacent to the teaching laboratory, is 
needed, as is desk space for a stock clerk and 
technician. A 31-in.-high pounter with gas, air, 
vacuum, and electrical outlets and cabinets 
should be installed for testing and preparing 
equipment. An issue window or door opening 
into the teaching laboratory is desirable. Space 
for assembly of equipment to be issued and 
for glassblowing and soldering should be 
provided. 

Shielded Room. \t required by the program, 
a shielded room distant from obvious electro- 
Static interference must be provided. 
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Fig. 9 Diagram for a department of biochemistry. 
TABLE 10 Net Area for a Department of Biochemistry 
School A School B 
(entering class of 64 students) | (entering class of 06 students) 
Type of facility 
With With With With 
conventional | multidiseipling | conventional | multidiscipline 
departmental | laboratories | departmental | laboratories 
lnboratorica lnboratories 
= - 
Assumed size of faculty... ..-...----..---..----- z 6 6 9 o 
Number of graduate students and postdoctoral fellows. 10 10 14 14 
Square feet 
Total net ata esciisak ee a ee eee 12, 240 i) 14, G80 ® 
Faculty offices, research laboratories, and related — 
facilities: 

DORR ag as sa ren aro Be 8, 670 8, 670 10, 090 10, 000 
Profeasde’s Offlet.cn< c-cnceccecewcesess 210 210 210 210 
Secretary's office . . . . wi 280 280 280 280 
Conference room - _ 350 350 350 350 
Faculty offices. ........--.--.. «| (3) 420 | (3) 20 | (3) 420 (3) 420 
Postdoctoral fellows’ offices... . (2) 400 | (2) 400 | (2) 400 (2 400 
Data room. Ses accep 280 280 280 | 280 
Special-projects room _ 280 2 280 280 
Research laboratories; 

Depantinettels oc 5 sccsseencassesdinescs 610 610 610 610 
CONGR) ain eee aens 610 610 | (3) 1,830 | (3) 1, 840. 
Postdoctoral fellows . ote tedasens> 200 200 200 200 
Graduate studenta_..............--.--.- (4) 800 | (4) 800 | (4) 1,000 | (5) 1, 000 
Storage room (future Iaboratory) ~~ -....-....... 610 610 610 OW 
SERN GE POM co cvelsussccks aus aaae ues 280 280 280 280 
Glassware washing aod storage...__..-._.-- a0 410 410 410 
Cold room........ a ‘ ne 200 200 200 200 
Special-equipment room *,_.......... 430 ag0 4g0 430 
CGMe ORS POONA Bs oy eceesersscedoceunce 410 410 aio 4n0 
Durkrooms?. ..-..... : sasadudeessseouw (2) 200 | (2) 200 | (2) 200 | (2) 200 
Ootiiting rote 9 ceascncssscecsseas 280 280 280 280 

Departmental shop. . =S5mae s 280 280 280 2: 
Animal room.............-...---.---.---- 7 410 410 410 410 
Graduate students’ teaching laboratory _._......- 720 720 720 720 

Pbfiertowntat stares! se ea sae es ee eee ee 
ee 

Conventional teaching: 

TORR en caekcas dakecs waves ices cngesacaced 3, 570 «“) 4, 890 *) 
Teaching laboratory ._........-.........-..--< 3, 000 Seettexe 4, 320 ah 
Preparation room........-............--.. BIO icscceswecnisa> NO leasicceds<see 














‘For total net area for multidiscipline laboratories, see Table 7. 
* Special rooms will vary with type of research. 
’ For central storage areas, see Table 6 
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Audio Room. If an audio room is provided, 


it should consist of a test room and a control 
room with a triple-glazed ciear-giass observa- 
tion window between and with acoustical treat- 
ment, including reduction of floor vibration. 

The test room should have a microphone 
and a speaker cabinet. The control room should 
have a sit-down counter with cabinets located 
on the observation window side. 

Physio-optics Room. If the student cur- 
riculum includes exercises in physio-optics, 
a special room will be needed with 20-ft separa- 
tion between the subject and the vision chart. 
A sink for hand washing and a sit-down coun- 
ter for recording are necessary. 

Treadmill and Gas Analysis. A room close 
to the laboratory is preferable. The room 
should also contain a cot and table for record- 
ing. 

Supply Room. This room should be near 
the teaching laboratory. Shelving and racks 
for volatile solvent storage should be within 
a fire-resistive closet off the mixing and issue 
areas. Counter tops, 37 in. high, with gas, air, 
vacuum, and electrical outlets, cabinets with 
varying sized drawers, and o sink are required 
for mixing solutions and preparations for 
student use. Glassware washing and storage 
require a large sink, drainboards, provision 
for distilled water, and base cabinets for glass- 
ware. An issue window is suggested. Space 
should be allocated for solution carts and 
assembly of materials to be issued. A head 
technician's office may be required depend- 
ing on the quantity of material handled. 

Department Shop. A minimum machine 
shop should contain a drill press, o metal lathe, 
a milling machine, and wood and metal band- 
saws. A workbench, stock racks, and tool bin 
are required. 

In the electronics area, a sit-down work 
counter with electrical outlets of appropriate 
voltages, drawers, and locked storage cabi- 
nets for electronic equipment and space to 
bring in floor-mounted equipment for testing 
will be required. Noise and vibration as- 
sociated with technical shops should be con- 
sidered in their relation to other areas. 

Constant Temperature Rooms. Constant- 
temperature rooms should have access to the 
corridor and to a work area. Doors from the 
corridor should accommodate beds or animal 
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Fig. 10 Diagram for a department of physiology. 
racks. Floor and wall surfaces should be simi- . 
: ea for a Department of Physiolo: 
lar to those suggested for animal quarters. TABLE 11 Net Ar ie Pp Y gy 
The work area associated with these rooms = 
School A School B 


should have 31-in.-high work counters, a sink, 
and gas, air, vacuum, and electrical outlets. 


Microbiology Figure 11 shows a space diagram 
for a minimum department of microbiology. 
The net area for a microbiology department is 
given in Table 12. 

Teaching Laboratory. The conventional 
teaching laboratory is usually designed to 
accommodate the second-year class. Satisfac- 
tory results can be obtained with the use of an 
island-type laboratory bench to position four 
students all on the same side facing demonstra- 
tions. 

Laboratory benches may be 31 in. high for 
sitdown work with microscopes. Each student 
should have knee space, drawers for supplies, 
and a cabinet for microscope storage. Bench 
service outlets should be water, gas, air, 
vacuum, and electrical for each position. A cup 
sink at each position, of continuous drain 
trough, and a shelf for storing bottles above 
are required. Bench tops should be resilient 
and stainproof. 

In addition to island benches, it is desirable 
to have counters 37 in. high, with reagent 
shelves equipped with gas, air, vacuum, elec- 
trical outlets, and sinks with wrist-action 
valves for hand washing. 

A chalkboard, a bulletin board, a retractable 
projection screen, and space for the instruc- 
tor's desk at the front of the laboratory are re- 
quired. Space in the teaching laboratory may 
be required for incubators and refrigerators. 
One domestic refrigerator per sixteen students 
and one stationary incubator per eight students 
should be provided. A stationary centrifuge, 
one per sixteen students, may be provided 
depending on the curriculum. 

Facilities should be available to maintain and 
observe such small animats as rabbits, guines 
pigs, and mice close to the teaching labora- 
tories. 

Graduate Student Teaching Laboratory 
It should be adjacent to auxiliary rooms of the 
teaching laboratory. Fixed equipment and 
mechanical facilities should be similar to those 
furnished the medical student. 

Research Laboratories The microbiology 


(entering class of O04 studerts 


(entering class of Y students) 





Type of facility 
With 


conventianal 


miultictaespline 


With 


With 


multidise yiline 


With 
conventionnl 























departmental laboratories | departmental laborstorics 
laboratorivs laborstories 
| 
Assumed size of faculty oe 0 6 s 8 
Number of graduate students aud postdocturml fell 6 6 & s 
Square fect 
Total net area 12, 2360 () 14. 1H { 
aS — —==—$—$—— 
Faculty offices, research Inboratorivs, and related 
facilities 
Total ¢ state 6, B40 | 6, van 7, 500 7, ou 
Professor's office, ..- mai a0 2) 210 210 
Secretary's office. skicnbesenwesepcadcuca 2s 280 osn ono 
Conference room 350 350 50 350 
Pactity oMioceiccsass coven anc-oc (4) ou | (4) oO §4) So 4 oan 
Postdoctoral fellows office 200 a0 2) 200 
ICI NOE 5 5 5 arn maicpiniate te Side ects pe elds 250 280 | aM os 
Special -projects room . ws 280) 2si 2su 2s) 
Research laboratories: 
Departmental... ~~. Cases gaS eases 610 €10 | Ge fin 
General. . ow 610) (2 1, 220 | (2) 1, 220 
Graduate students... .. 22.5.0 -.0.snnnneee 2) 400) (2 4 | 400) (2) nw 
Storage room (future laborator o10 610 | OL 6 
Storage room, = = 2s 250 | 20 280 
Constant-temperature rooms... zaa]\ (2) 24) (2) M44) (2) 24a) | (2) 240 
Shielded room aiubasksenene ag | 2u 210 2 210 
Dark room......--- Seen aew nn meen Ge eeemee! 210 210 210 210 
Departmental shop 2s) 280 | 280 2s0 
Animal room....---..----.------ a aio 410 410 
Cold room... -....- 200 | a0 200 | 200 
Graduate students teaching laboratory —.----_-~- 72t) 7a 720 720 
Departmental central storage 3. - nas ai | i. 
Conventional teaching: | 
Total... i=<<- satsacuakeapeae 5, 290 | (9 6, 610 | “) 
Tenshivig WSOrA Oly 1... ocnwc eee oseseessccace- 3, 000 |nvnneeeeeeee 4,320 |_...... a 
Equipment storage room.......--...---.------ 350 BM ices sawace mene 
Supply room _..-. Eke wheacae 610 | teas 610 |<.=.- 55 
Student research laboratory and work area. --_.-_-- a7) avo 
RUNG ROR int sid encase ote mn neers seeetntne Wo natcsesaac’ BON 5s dmeneemanks 
Physio-optics room... -_- = 200) 260 | Le een . 
Treadmill and gas analysis room... < 450 





‘For total net area for multidiscipline laboratories see Table 7 
* For central storage area, see Table 6 
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Fig. 11 Diagram for a department of microbiology. 


TABLE 12 Net Area for a Department of Microbiology 












School B 
(entering class of 96 students) 


School A 
(entering class of 64 students) 
































Type of facility 
With With With With 
conventional | multidiscipline | conventional | multidiscipline 
departmental | Inboratories | departmental | laboratories 
laboratories laboratories 
Assumed sise of faculty .<.5.< 250523 sce ci cece esse 


Number of graduate studenta and postdoctoral fellows. 


Total nes ares... ~~ nesses ecco wsccse 
Faculty offices, research Inboratories, and associated 

facilities: 
Total aoa Sai ean ose Sik Sin heme et OC Oe 


210 210 210 




















Profeanor’e Olee. . ossi Foss casiwce ce ceacasusce 
Sccretary's office 280 280 280 
Conference room acpecctaresesess 350 350 350 
Faculty offices......... cmeienonannaad (2) 280 | (2) 280 | (2) 280 
Postdoctoral fellows’ office 200 200 200 
PG INO Soni so gece cs cceresesces A 280 280 280 
Special-projects room. ...........-------------- 280 280 2380 
Research laboratories 
610 610 610 
610 | (2) 1, 220 | (2) 1, 220 
3) 400 | (2) 400 | (2) 400 
610 610 610 
280 280 280 
430 570 430 
210 210 210 
Sterile glass storage 210 210 210 
Glass washing... .. 430 430 430 
Clean glass storage 210 280 210 
Chemical storage.. 140 200 40 
Virus and rickettsia 610 610 610 
Mycology laboratory... ..—- agvasegne -- 410 410 410 
Parasitology laboratory 410 410 410 
Animal rooms... ‘ : (3) 600 | (3) 600 | (3) 600 
Cold room... 200 200 200 
720 720 720 
Conventional teaching 
WAR: cnccncscocesewceccscossosecanstsseses () 4,320 | 0) 
—_——--- - 
Teaching Inboratory.....-.....---------------- 4, 320 | cnetaseseceaue 





‘For total net area for multidiscipline laboratories see Table 7. 
* For central storage areas, see Table 6. 
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MEDIA ane” ™ TEACHING LABORATORY $000 


(MEOICAL STUDENTS) 


research laboratories will, in many instances, 
be similar in equipment and design to labora- 
tories in other basic sciences. However, labora- 
tories used for bacteriological and virus re- 
search have additional requirements. Glass- 
ware of an unusually large size is often used. 
One sink in each laboratory should be sized 
to wash this glassware. 

Separate animal rooms are provided in the 
microbiology department to prevent cross- 
contamination. If highly contagious material 
is to be handled, a vestibule may be needed 
at the entrance to microbiology animal rooms 
to permit the attendant to change clothes and 
shoes to reduce infection and cross-contamina- 
tion, 

Electron Microscopy. Facilities for this pur- 
pose would be similar to those described for 
the department of anatomy. 

Media Preparation. Media preparation 
areas should be adjacent to teaching areas and 
designed to eliminate through traffic to prevent 
drafts and the introduction of contaminating 
organisms. A media kitchen requires a range, 
or portable hot plates on a counter 37 in. high, 
for cooking the material, Counter-top sinks 
and cabinets with drawers ranging in width 
from 6 in. to 2 ft 6 in. and wall cabinets with 
shelves for storage are desirable. Counters 
should have air, gas, vacuum, and electrical 
outlets. Distilled water should be piped to one 
location over a sink and distributed in carboys. 

After the unsterile liquid culture media has 
been prepared in bulk quantities, it is dis- 
pensed into test tubes or plates. This requires 
counter space similar to the media kitchen, 
including wall and base cabinets and service 
outlets, 

An autoclave is required for sterilizing pre- 
pared culture media after it is poured into pre- 
viously sterilized petri dishes. A flushing-rim 
sink near the autoclave is desirable for disposal 
of spoiled media. 

The issue room will contain glassware and 
equipment storage, shelving and cabinets for 
glassware and equipment, and an issue window 
opening into the laboratory. 

Glassware Washing and Storage. \f this 
is to be done as a central unit for the depart- 
ment, it should be divided into sterilizing, 
sterile storage, glassware washing, and clean 
glass storage. 

An autoclave to sterilize glassware prior 
to washing, a sink and drainboard area, and 
space for chemical jars and tor soaking extra 
dirty glassware are required. Commercial glass 
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Fig. 12 Diagram for a department of pathology. 


washers and dryers may be employed and 
space for these should be provided beside the TABLE 13 Net Area for 4a Department of Pathology 


sink. Space should be available at sink and —— 5 —— 


i School A School B 
ee glassware and petri dish carts (entering class of 64 students) | (entering class of 96 students) 








Storage areas should be furnished with ad- Type of fnoility wid: with weit Wiks 
justable shelving, as some glassware may be conventional | multidiscipline | conventional | multidiscipline 
exceptionally long or high. An issue window departmental | laboratories | departmental | laboratories 
or door from sterile storage to corridor should Ree | laboratories 
be provided. Assumed sie of faculty 1... seen 6 6 9 9 

Chemical Storage. Bulk storage of chem- Number of graduate students, postdoctoral fellows 
icals should be provided for in basement areas. OY CME aa ree akc candssocibecestasae 6 6 8 8 





Square feet 





Pathology Figure 12 shows a space diagram for —————— 
a minimum department of pathology. Table 13 Total netiarea......-..-- 2.5.5.2... Soest 14, 100 *® | 17, 300 i) 















































gives the net area for a pathology department. es: ee 
Teaching Laboratory. A conventional teach- ree offices, research laboratories, and associated 
4 St facilities: | 
ing laboratory similar to that described for Daley te ee Ot te 11, 100 11, 100 14, 070 13, 070 
micro- and neuroanatomy is usually adequate 1 - | 
for teaching the second-year pathology course. Professor's office... .........- oneness an 210 210 210 210 
Graduate Student Teaching Laboratories. oe offices. -| (2) - (2) 7 (2) ie (2) ee 
:, Sonference room - - eal : 3% ’ 
a ak sain 7 ae eae Sees: Faculty offices..-..-..... 1... | 3) 420 | (3) 420 | (3) 420 | (3) 420 
3 CSRS SSN COORS' ipathorogy, tesching Postdoctoral fellows! office. at 130 130 | 200 200 
laboratory, Data room.....---.--_- Session “i 280 280 280 280 
Tissue Staining and Embedding, Techni- Special-projocts room... ......2.------ 280 280 280 280 
cian'’s Office. A unit similar in design and Research laboratories: 
equipment to the tissue staining and embed- Departmental... --..-.-----.--.-.-- ++ 610 610) 610 160 
ding unit described for microanatomy should eS (2) oe (2) er (8) ne 3) 4 
be provided. Special... ..._. 200 200 | 200 200 
Clinical Pathology Preparation Unit. This Residents’ laboratories . . . (2) 400 | (2) 400 | (3) 530 | (3) 530 
unit usually has a head technician's office and Electron microsoupe . . 610 610 610 | 610 
8 preparation room with direct access to the — haere peer wrens : See 280 | 280 280 280 
janue a! ing and em ng anc pohnician's 
teaching laboratory, preferably by a# dutch BAR aes pitisncatcuchoas Seat eee oe 1, 290 1, 290 1, 290 1, 290 
door. For preparing some types of specimens Clinical pathology preparatio 570 570 570 670 
as well as stains and reagents for direct issue, ReNON MOREE « 5 anc se ccs nesses tes 200 200 410 410 
4 stand-up counter 37 in. high is desirable. For Autopsy rooms. 410 410 | (2) 820 | (2) 820 
other types of specimens, particularly those Darkroom. .... 100 100 100 100 
such as blood and bone marrow, a sit-down Utility room. 300 300 300 300 
c 4 Photo room____ neg gewoniintigicte hs tp vimn 110 110 110 110 
counter 31 in, high is more convenient. Both Antomy ent Xeeyocc 410 410 410 410 
counters should have reagent shelves, counter- Gross pathology conference room...._..___..._. 310 310 310 310 
top sinks, air, gas, vacuum, and electrical Dictation room............. =" 140 140 M0 140 
service outlets, knee spaces, cabinets for stor- Showers, lockers and toilets... ..__ 310 310 310 310 
ing equipment and chemicals and reagents. Morgue (see department of anatomy) Sappsennhns res se slecssesveerecceinmmaveesecsssiicrsieseosaaks 
Work surfaces should be alcohol- and stain- Animal rooms....--..-...-.--0.. : ed S18) S20 103) aay 
Cold rooma......_. 200 200 200 200 
resistant and resilient to minimize glass break- Graduate students teaching Inboratory . 720 7 720 720 
age. A refrigerator for storage of clinical Departmental central atornge *... | elena neo olen nee ee ele erro eee 
material and « lavatory with wrist-action valves Conventional teaching: SS = | 
for handwashing are necessary. Space for TOtMd. ----- 2-2 nnn nwa oneserecsneseenaseene 3, 000 ® 4,320 ® 
parking @ specimen cart should be provided. | 





Autopsy Room, This should be located 
convenient both to the teaching hospital and 





' For teaching responsibility only. 


to the pathology department and arranged * For total net area for multidiscipline {aboratories see Table 7. 

so as to prevent unnecessary contact of un- *For central storage areas, see Table 6 

authorized persons with autopsy procedures. 

If the basic science building is separated from Note.— These areas do not provide for the permanent professional or resident staffs performing services for clinical 


the teaching hospital, autopsy facilities should pathology in the teaching hospital. 
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Fig. 13 Diagram for a department of pharmacology. 


TABLE 14 Net Area for a Department of Pharmacology 












Type of facility 


Assumed aise of faculty ~~. . ..--------------------- 
Number of graduate students and postdoctoral fellows _ 








School A 
(entering class of 64 students) 







School B 
(entering class of 06 students) 













With With With With 





conventional | multidiscipline | conventional | multidiscipline 
ental | laboratories | di ental | laboratories 
laboratories 
| 
5 7 7 
5 6 7 7 























Total net areh.-~.~<.~<c-nvesnes---5- esses 
Faculty offices, research laboratories, and associated 
facilities: 

7, 700 8, 310 8, 310 
Professor's office... .-...--....--------------+- 210 210 210 
Secretary's office... 280 280 280 
Conference room - - -- -.- 350 350 350 
Faculty offices.... .-.--- (4) 560 | (4) 560 | (4) 560 
Postdoctoral fellows’ office. 200 200 200 
Data room.......------ 280 280 280 
Special-projecta room 280 280 280 

Research laboratories: 
Departmental_........----.-------------- 610 610 610 
General. ........ 610 | (2) 1, 220 2) 1, 220 
Graduate studenta..........----- (2) 400 | (2) 400 } (2) 400 | (2) 400 
Storage room (future laboratory) 610 “10 610 610 
Storage room... ...-.--.--.-.----- 280 280 280 280 
Supply room_.......---.---------- 430 430 430 430 
Glassware washing and storage... -.- 560 500 560 560 
Anesthesia stornge.....-..-..-----~----+-+----- v0 wo 90 90 
Darkroom. ....- 22200 ences sce cccece-seceens 10 110 110 110 
Animal rooms... . éaae (2) $20 | 12) 820 | (2) $20 | (2) 820 
Cold room............--~--------- 200 200 200 200 
Graduate students teaching laboratory - > 820 820 820 820 
Departmental central storage ?.......--..------|-------+++-=-- een BN oe nal oeeeaeeanes 

Conventional teaching: 
3, 820 “ 5, 140 4 
A ee 4, 320 
$30 }........ =“ 330 |. 
400 | oc ecceccescese 490 














nn 


* For total net ares for multidiscipline laboratories, see Table 7. 


* For central storage areas, see Table 6. 


be located in the hospital to avoid transporting 
bodies from one building to another. 

Each autopsy room should be equipped with 
# scrub-up sink with knee- or foot-action valve; 
» sink with drainboards, cold-water manifold, 
and gas and electrical service outlets; an adja- 
cent work counter with drawers and cabinets 
for storage of supplies; a flushing-rim clinical 
sink; wall cabinets with adjustable shelves 


and glazed doors for storing instruments; 
a wall-mounted four-bank x-ray film illumi- 
nator; and a chalkboard, An instrument steril- 
izer and a storage cabinet for fixed specimens 
should also be provided if they are not available 
in an adjoining utility or clean-up room. 
Water and ac electrical service outlets with 
waterproof caps are required. A table with 
downdraft top for removal of contamination 


and odors directly at their source, with an 
integral sink at one end of the top, and service 
outlets, is generally preferred. Provision should 
be made for foot-operated dictation equipment, 
A ceiling-mounted 35-mm. still camera should 
be located over the table for in situ photo- 
graphs during the autopsy. The same mount 
may provide for TV to remote monitors. 

Space to accommodate a portable observa- 
tion stand opposite the table for convenient 
viewing of autopsy procedures by students 
and house staff should be provided. 

Floor and walls should be of water-resistant 
material, and a floor drain should be installed. 

Autopsy and X-Ray Room. A mobile x-ray 
machine should be provided. X-ray protection 
should be in accordance with the recommenda- 
tions of the applicable handbooks of the Na- 
tional Bureau of Standards. 

Utility and Clean-up Room. This room 
should be located between two autopsy rooms 
with direct access to each and to the corridor. 
Equipment for this area includes a sink with 
drainboard; a flushing-rim service sink; pro- 
visions for storage of glass jars, formalin, and 
alcohol; wall cabinets for fixed specimen 
storage; and an instrument washer-sterilizer 
unless provided in each autopsy room. 

Photo Room. The photo room should ad- 
join the autopsy room. 

Fixed equipment in a photo room usually 
includes # stand-up counter with sink and 
electrical outlets, a cabinet for instruments 
and supplies, and shelves for photographic 
accessories. 

For photographing gross specimens, a 3-ft- 
square light box is used. Electric outlets for 
table and floodlamps should be 30 amperes. 

Darkroom. Wet and dry areas of the dark- 
room should be separated. A refrigerator tor 
storing color film should be provided, and 
water supply at all processing sinks is re- 
quired. 

Bench tops should be chemically inert, 
watertight, and wear resistant. Floor surfaces 
should be waterproof, resistant to chemicals, 
resilient for foot comfort, and not slippery 
when wet. 

Cold Room. Acold room separate from the 
research cold room but adjacent to the autopsy 
areas for holding tissue and organs for later 
study is required. A deep-freeze unit and ad- 
justable metal shelving may be provided for 
preservation of fresh gross material for class 
use. Stand-up counters with sinks and air, 
vacuum, and electrical service outlets are re- 
quired. Floor surface should be smooth, water- 
proof, and wear resistant. 
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A seperate room for storing gross pathologi- 
cal specimens should be provided. 

Gross Pathology Conference Rooms. A 
stand-up table with sink at one end and down- 
draft top similar to that described for the gross 
neuroanatomy room is appropriate. Other 
equipment includes adjustable shelving, x-ray 
film illuminators, bulletin board, and scrub 
sink with knee or foot controls. Where pos- 
sible, this area should have direct sccess to 
the cold room. 

Dictating Room. This is a small room 
equipped with desk and equipment for writing 
or dictating autopsy records. 

Record Storage. Open-faced shelving with 
shelf dividers designed for vertical stacking 
of the records with a reference table and chairs 
should be provided, A storage room for records 
of less frequent reference should be provided 
in basement storage. 

The pathology department requires areas for 
storage of embedments, fixed tissue, gross 
orgens, microscope slides, and protocol 
records not in frequent use. Tissue in solution 
is kept in glass jers, paraffin sealed, and stored 
on wood shelving designed for jar height. 

Microscope slides are usually contained in 
metal slide files, and this area should be sepa- 
rated from areas where formalin vapors are 
present, Protocol records are often bound and 
placed on shelving or in legal-size file cabinets. 


Pharmacology Figure 13 shows a space dia- 
gram for a minimum department of phar- 
macology. Net area for a pharmacology depart- 
ment is given in Table 14. 

Teaching Laboratory. The conventional 
pharmacology teaching laboratory may be sim- 
ilar to the physiology teaching taboratory. 

Graduate Student Teaching Leboratory. 
This should be adjecent to auxiliary rooms of 
the medical student teaching laboratory. Fixed 
equipment and mechanical facilities should be 


similar to those furnished the medical student. 

Student Research Laboratory. A atudent re- 
search laboratory, if provided, should contain 
facilities similer to those in typical phar- 
macology research laboratories. Where pos- 
sible, it should be located within the teaching 
erea but adjacent to research areas. 

Glassware Washing and Storage. Giass- 
ware washing and storage facilities similar 
to those indicated for the biochemistry depart- 
ment are adequate in the pharmacology depart- 
ment; they should be located near the teach- 
ing laboratory. 

Preparation Room. This should be adjacent 
to the pharmacology teaching laboratory. 

Anesthesia Storage. An anesthesia storage 
room should be provided with cylinder storage 
racks to lock cylinders in an upright position 
and shelving for pressure gauges and other 
anesthetic equipment. Space at ground level 
should be provided for bulk storage of cylin- 
ders. 

Supply Room. A supply room in phar- 
macology may be divided into two areas: one 
for instruments and general supplies and the 
other for chemicals used in research. 

Some instruments require floor apace while 
others should be placed on shelving. A desk- 
high counter with drawers and file cabinet is 
needed. Since some instruments may be used 
here, electrical outlets should be provided. 

if narcotics are to be stored, a built-in sefe 
should be provided. 

Space must be provided for the care of ani- 
mals used in experimental work in phar- 
macology. 

A summary of spece estimates for all basic 
science facilities is given in Table 15. 





Clinical Science Facilities 

The departments generally include internal 
medicine, surgery, pedistrics, obstetrics and 
gynecology, psychiatry, preventive medicine, 


TABLE 15 Summary of Space Estimates for Basic Science Facilities for Hypothetical 4-Year Medical 
Schools with Entering Classes of 64 and 96 Students! 





(entering class of 64 studetts) 


Type of facility ! 


School B 


School A 
(entering class of 06 students) 



























| With With With With 
conventional | multidiscipline | conventional | multidiscipline 
departmental laboratorics departmental laboratories 
laboratories laboratories 







































Square feet 
Total gross square fect (rounded) -........-- 152, 000 135, 000 183, 000 158, 000 
Total uct square feet (rounded) . . 99, 000 88, 000 119, 000 103, 000 
= —-= a 
Departmental facilities 

Anatomy... Wes be render 19, 330 11, 510 22, 950 12, $3u 
FRORRININES 555-55 wowenenincsons 12, 240 8, 670 14, 960 10, 090 
12, 230 6, 040 14, 160 7, 550 
12, 240 8,970 14, 170 9, 580 
14, 100 11, 100 17, 390 13, 070 
11, 520 7, 700 13, 450 8, 310 
p wae sennen oem 22, 500 aceecsseese 29, 960 
3, 780 3, 780 3, 780 3, 780 
Unassigned confereuce roums.......-. (2 @ 350) 700 |. -....--.-..-- {3 @350) 1,050 |.-...-..-. nae 

Study cubicles '. .........-.2-.-.-- 6, 110 (4) fi, 400 “4 
Technical shops. .....--.----------- 1, 500 1, 500 2, 000 2, 000 
Departmental central storage... .....-.-- 4, 500 4, 500 4, 500) 4, 500 
TONGBL os owivvessscacucensas sce 1, 200 1, 200 1, 200 1, 200 











‘This table does not include the supporting facilities which are @ necessary part of both the basic science and clinical 


science facilities. 


*To compute gross area, it is estimated that 65 percent of the total gross area is available as usable space, and the 
remaining 35 percent will provide space for exterior walls, partitions, corridors, stairs, elevators, and duct ways and chases 


for mechanical and electrical requirements. 


* Space for service functions in the teaching hospital is not included. 
* Study cubicles for 3d- and 4th-year students and for house officers in teaching hospital. 


* Optional. 


and radiology. Pathology, although usually 
considered o basic science department, never- 
theless has many of the characteristics of a 
clinical department and, therefore, functionally 
and structurally, usually bridges both. 

Space diagrams for the departments of med- 
icine, surgery, pediatrics, obstetrics-gynecol- 
ogy, psychiatry, and preventive medicine are 
shown in Figs. 14 through 19 for a hypothetical 
school with an entering class of 64 students 
(60 in the third and fourth year). Tables 16 
through 21 give the net area for a minimum 
facility for each clinical department for 
hypothetical schools with entering classes 
of 64 and 96 students. Table 22 gives a sum- 
mary of space estimates for all clinical science 
departments. 

For convenience of operation, clinical depart- 
ment facilities should be located between, 
and connecting with, the basic acience build- 
ing and the teaching hospital. This allows for 
joint use of teaching, research, and support- 
ing facilities provided in the basic science 
building and makes it convenient for the med- 
ical staff to take care of their hospital re- 
sponsibilities. Departments should be located 
on the same floor or floors as the patient-care 
units they serve. 

Research facilities in the form of laboratories 
should be provided for sach department mem- 
ber. 
Teaching activities of all departments will be 
cerried out, for the most part, in common lec- 
ture rooms, on the wards of the hospital, and in 
the outpatient department. 


Medicine The department of medicine con- 
sists of physiciane specializing in internal 
medicine and includes the subspeciaities of 
allergy, cardiology, dermatology, gastroenter- 
ology, hematology, infectious diseases and 
immunology, meteboliem, neurology, and 
pulmonary diseases. The members of the de- 
partment will have responsibility for the care 
of hospitalized patients, for ambulatory pa- 
tients in the medical clinics of the outpatient 
department, and for medical consultations on 
patients under the care of other clinical ser- 
vices. They will have major teaching duties 
for second-, third-, and fourth-year medical 
students, interns, residents, and clinical 
fellows. 


Surgery The department of surgery consists 
of physicians specislizing in general surgery or 
in one of the surgical specialties, which include 
anesthesiology, ophthalmology, otolaryn- 
gology, orthopedics, neurosurgery, plastic 
surgery, thoracic surgery, and urology. The 
members of this department will have responsi- 
bility for the cere of patients who are hospital- 
ized on the surgical service; who visit the 
surgical clinics of the outpatient department; 
and who require surgical consultation while 
on some other service. Often the emergency 
service of s hospital is under the direction of 
the department of surgery, as may be the pro- 
fessional aspects of disaster planning. The 
department of surgery will have teaching re- 
sponsibilities for second-, third-, and fourth- 
year medical students, interns, residents, and 
surgical fellows. Each full-time member of the 
department may be expected to engage in 
research. 


Pediatrics The department of pediatrics con- 
sists of physicians specializing in the develop- 
mental aspects of physiological processes and 
expressions of disease. They are as concerned 
about the long-term health effects of early 
disease and with their prevention, as with the 
immediate care of infants and children. In most 
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Fig. 16 Diagram for a department of pediatrics. 





Diagram for a department of surgery. 
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Fig. 18 Diagram for a department of preventive medicine. 





Fig. 17 Diagram for a department of obstetrics-gynecology. 
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TABLE 16 Net Area for a Department of Medicine for Hypothetical Schools with Entering Classes 
of 64 and 96 Students 








Subspecialty anc type of facility ne ee ing class 
ol 


Subspecialty and type of facility e 6 


Square feet 






Assumed size of faoulty ' 
Postdoctoral fellows... . . 





Faculty facilites—Cuntinued 
= Metaboli«m 
Total... 








Square feet 


















Faculty offices. 


Faculty facilities: 
‘ Laboratory .. 


Total net area....-.--.--- _---| 13, 440 


General internal medicine: 
TOMA cen denmennesa=< 






14, 490 








Allergy: 
Total... 






3, 150 


Faculty offices... .. 
Laboratory ..—-- 





Professor's office *. . 
Secretaries’ office _. . 
Conference room - 
Faculty offices... .-......-. 
Postdoctoral follows’ office ._ . 
Departmental laboratory . --. 











Dermatology: 


280 
Yotal. .. 


200 
10 









Additional laboratories 220 Professor's office... . 140 

ne Seerctary’s office... . 0 

x, Faculty office. ...-.-.-. lau 
iow “1 f ) 

Cardiovascular-renal Laboraters ... 610 










Hematology: 


Professor's office.....--~.-.. Total... 













Faoulty office. ..---..-.---- 


8 
e Laboratory... ... 








Common-use facilities 


140 

























140 Special laboratory ~~. -..-.. oy 
(2) 280 Postdoctoral fellows’ offices. . (2) 400 
610 Conference room -.......-- aw 
Steno pool... ....-- 210 
Data room...........- < 280 
Special-projects room. . - . . 280 

Storage room (future lab- 
Professor's office.....-.----- COROT) Lc avn cusnccasess 410 
Secretary's office. 140 Storage room. . 20 
Faculty offices... (2) 280 Cardine catheter # 810 
Ofice....-.--- Patients’ cok! room. (2) 230 
(2) 220 





‘For teaching responsibility only. 
* Chairman of department. 


TABLE 17 Net Area for a Department of Surgery 


















Subspecialty and type of facility Subspecialty and type of facility 





Assumed ajze of faculty '.......-...- 
Postdoctoral fellows 


Faculty offiews............- 
Laboratory... .......- 


Neurosurgery: 
BOI. anicaupsccseuonese 


Faculty offices... .. Sineoee 



















Orthopedics: 

WR dasncadecovvssescss Lahoratety << sss cusensac. 
Faculty offices... .....---.. Common-use facilities: 
Laboratory.......-....-- POM ca ccsseccconstocs 

Urology: 

INL cence ccucese—se5== §30 Steno pool... .... 

Data room......- 
Profossot’s office......+.:- | 40] 140 Special-projects room . 
Secretary's office. .......--. 140 Storage room (future 
Faculty office. .._. 140 tatety) oca5 sae 20s 


WiiGcusesa>=anaaas 410 


‘For teaching responsibility only. 
* Chairman of department. 


TABLE 18 Net Area for a Department of 


Pediatrics 





Type of facility 








pe Total net aren......-...-- 4,300 4, 300 
Faculty facilities: | 
Wl. cca nwaeeecesuan 2, 680 3, 430 Faoulty facilities: 
————_—- ——— TOR. 2a secaccwessccese 2,500 2, 540 
Professor's office. ... . ..-.... 210, 210 ———=_ | = ——— = 
Professor's office _. 140, 140 Professor's office... ...-..-. 210 210 
Secretary's officer . . 280 280 Secretary's offlee. .......--. 280 200 
Conference room. . 350 350 Conference room... --.-.--- 350 350 
Faculty offices_.- ~-----| (2) 280); (3) 420 Faculty offices......-------- 2) 280] (2) 280 
Postdoctoral fellows’ office. - - 200 | 200 Postdoctoral fellows’ office...) 200 200 
Departmental laboratory... .' 610 | 610 Departmental laboratory . . -. 610 610 
Additional laboratories... . . . 610 | (2) 1,220 Additional laboratory ....... 610 610 
_—— es ee 
Common-use facilities: | Common-use facilities: | 

Datals sdewesdcvaveseves 1, 580 | 1, 580 A a gicewannanios we 1, 350 | 1, $50 
140 Datd ROOM... -2cccccr cons 140 140 

280 Special-projects room - - ....- 280 280 Spocial-projects room. .-.--- 

Storage room (fiturc Inbora- j Storage room (future Inbo- 
410 COPY) a sicoxeecevanienees ! 410 410 
140 Storage room... ... seerees| 410 410 
200 Cold room... <2. 55. .csseees i 200 200 
410 Animal room_......-.--.--- ! 410 | 410 
| | 
‘For teaching responsibility only. ‘For teaching responsibility only. 


Total net aren........- 
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TABLE 19 Net Area for a Department of TABLE 20 Net Area for a Department of 


Obstetrics-Gynecology Preventive Medicine 










School A | Schoo! B 


Type of facility 
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university hospitals, the age range extends 
to the fourteenth or sixteenth year. Pediatrics 
is @ nonsurgical specialty. Consequently, sur- 
gery on patients in the pediatrics age is gener- 
ally handied by the department of surgery. As 
in internal medicine, a number of subspecial- 
ties generally based on organ systems such as 
cardiology, neurology, and endocrinology are 
usually represented in the department of 
pediatrics. 

The general requirements for departmental 
offices, teaching spaces, and isboratories are 
the seme in pediatrics as in other clinical de- 
partments. Teaching is generally concentrated 
within one or both of the last two clinical years. 
In addition, there are teaching responsibilities 
for interns, residents, and postdoctoral fellows 
in pediatric training. 


TABLE 21 Net Area for a Department of 
Psychiatry 









Type of facility 







Assumed sise of faculty '........ 
Postdoctoral fellows. ............ 


Faculty offices 
Postdoctoral fellows’ offices _- 
Interview officea............ 





‘For teaching responsibility only. 


Obstetrics and Gynecology Obstetrics concerns 
itself with the processes of conception, gesta- 
tion, and delivery in women, whereas gynecol- 
ogy deals with the specific diseases of the 
female reproductive tract. 

Requirements of the department of ob- 
stetrica and gynecology for administrative 
office, teaching and research space are not es- 
sentially different from those of any other clin- 


TABLE 22 Summary of Space Estimates for 
Clinical Science Facilities for a Hypothetical 
Four-Year Medical School’ 











School A School B 
(entering (entering 
class of 64 | class of 96 
Type of facility | students) — students) 
Square feet 
Total gross areat 
(rounded) . 68,000 80,000 
Total net area 
(rounded) 45,000 52,000 
Departmental facilities: 
Medicine. 13,440 15,490 
Surgery... 8,840 11,120 
Pediatrics... . | 4.260 §,010 
Obstetrics and 
gynecology... . | 4,390 4,390 
Psychiatry | 6,480 6,660 
Preventive medicine 4,260 4,870 
Auditoriums 
Lecture roomst 
Central storage 3,200 3,200 
Toilet rooms. . 1,200 1,200 
Radiologyt 
Anesthesiologyt 
Pathology§ 





“This table does not include the supporting facilities 
which are @ necessary part of both the basic science and 


Clinical science facilities. 

+To compute the gross area, it is estimated that 65 
percent of the total gross area is available as usable space, 
while the remaining 35 percent will provide space for 
exterior walls, partitions, corridors, stews, elevators, and 
duct ways and chases for mechanical and electrical re- 
Quirements 

tin the teaching hospital 

§ Preclinical pathology is taught in the basic science 
facilities. Space for clinical pathology may be provided 
in the teaching hospital 





ical department. Usually this department con- 
fines its teaching activities to students in one 
or both of the third and fourth years. Teaching 
activities may expand to include such courses 
#5 reproductive biology. In addition, there are 
teaching responsibilities for residents and 
fellows. Interns are generally not assigned to 
this service except as part of a rotating pro- 
gram. Student groups may be smalier than in 
some services and, therefore, teaching space 
should be sized sccordingly. 


Psychiatry The department of psychiatry con- 
sists of specialists concerned with the func- 
tions and disfunctions of the mind and emo- 
tions. 

Offices for members of the department of 
psychiatry may be used for somewhat differ- 
ent purposes than staff offices of other clinical 
departments, For example, not only do psy- 
chiatrists use their offices for desk work, 
study, and conferences with students and 
others, but they may also use them as inter- 
view rooms for psychiatric patients. Clearly, 
this will have an effect upon the design of the 
psychiatric departmental office suite in that 
it may be necessary to incorporate waiting 
rooms for patients and space for the adminis- 
trative control of patients in addition to the 
usual departmental administrative space, 
teaching space, conference rooms, and refer- 
ence libraries. 

Consultation rooms connected by a one-way 
viewing screen or TV with an adjoining obser- 
vation area are frequently required. 

In general, studies involving psychiatric 
patients are best carried out in research facil- 
ities associated with the psychiatric bed ar 
and laboratory studies not involving patients 
are best carried out in departmental research 
laboratories. 


Preventive Medicine tn general, however, the 
discipline of preventive medicine comprises 
physicians who are concerned with the natural 
history of disease and the factors in the en- 
vironment which have an effect upon morbidity 
and mortality. They are interested in reducing 
the incidence of avoidable disease and prema- 
ture death through control of those factors 
which may contribute to disability and in- 
capacity, 

There is usually @ close relationship between 
the staffs of pediatrics, medicine, obstetrics- 
gynecology, psychiatry, and preventive medi- 
cine, and this should be borne in mind in the 
location and assignment of office space. 





SELECTING THE SITE 


Preferred Locations 


Dental educators generally prefer certain loca- 
tions for a dental school. The obvious choice, 
a university campus, has impressive advan- 
tages. It offers students and faculty o richer 
cultural life and often a more pleasant environ- 
ment. Adequate housing and student facilities 
may be more readily available than in other 
locations. If the university also has a medical 
school on campus, students and faculty can 
enjoy a close association with other health pro- 
fessions. 

Location in a health center is also advan- 
tageous, since it offers access to a complex 
of health facilities and provides day-to-day 
opportunity for close cooperation between 
the health professions. A metropolitan loca- 
tion generally assures the school an ample 
supply of patients for teaching clinics. 


The Site Itself 


Topography and Dimensions. High ground 
with natural drainage is desirable, but the 
elevation should not be so high that approach 
on foot is difficult. A patient entrance at ground 
level and a service drive to the basement area 
should be feasible. A gently sloping lot has 
advantages, since it offers entrances on two 
levels; traffic in and out of the building is auto- 
matically divided between them, and the move- 
ment of people and supplies can more easily 
be diverted over separate routes within the 
building. The site selected should be of suffi- 
cient size to permit later expansion. 

Where land costs are favorable and where 
parking facilities are planned, a building site 
covering a minimum of 10 to 12 acres is ad- 
visable. 

Utilities. Sewerage, water, electricity, tele- 
phone, and gas must be available on the site 
or be extendible te it at reasonable cost. Util- 
ities must also have adequate capacity. 
Transportation and Parking. Convenient pub- 
lic transportation is a necessity. Runs should 
be frequent, with adequate peak-hour service. 
Good public transportation materially reduces 
the parking problem. It siso makes it easier 
for the school to secure and retain service and 
clerical employees. Even with good public 
transportation, first-class roads should con- 
nect the school directly with local traffic 
arteries. 

The site should permit adequate parking 
areas for students, faculty, and patients. Gen- 
erally, one parking place for each full-time 
faculty member and one for every two part- 
time members is advisable. A site in a subur- 
ban area should also allow two parking places 
per entering class student (ECS) for students, 
if possible, and another two places per ECS for 
clinic patients. 

in determining how much land will be needed 
for parking, allow 130 cars per acre (for 45 


Public Health Service, U.S. Department of 
Health. Education, and Welfare, 1962 


parking) as a guide if parking lots are to be 
used. Parking lots, however, are likely to be- 
come desirable building sites, and multilevel 
garages or underground parking may prove o 
more permanent solution to the parking 
problem 


SPACE RELATIONSHIPS 
The Effect of Traffic Patterns 


The arrangement of the many elements of a 
school is determined largely by the movement 
of students, faculty, patients, and materials. 
Clinics. The most common and effective way 
of reducing traffic within the school is by 
physical separation of the clinical facilities 
from the remainder of the school. Staffed by a 
separate faculty and visited daily by large num- 
bers of patients whose presence elsewhere in 
the school could be disruptive, the clinical 
facilities are logically a physical entity. For 
this reason, physical separation will continue 
to be advisable even though efforts to break 
down the rigid separation which exists be- 
tween the clinical and basic science teaching 
programs are successful. 

However, if they are successful, there prob- 
ably will be a need to locate certain clinical 
areas so that students can move between the 
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implications of this change for traffic patterns 
within the school. 

Basic Science and Preclinical Laboratories. 
The activities of freshmen and sophomores are 
largely confined to these areas; by locating 
them in reasonable proximity, with other facil- 
ities used by these students nearby, traffic 
within the school could be materially reduced. 
However, since laboratory sessions are nor- 
mally scheduled for a full half day, with stu- 
dents shifting between laboratories only once 
a day, locating these areas on separate floors 
or in separate wings may well resolve a partic- 
ular school's problems of space arrangement. 


A Design which Controls Traffic Flow 


Figure 1 is a space diagram showing the rela- 
tionships between and within the clinical and 
preclinical dental science areas of a school 
which will locate its basic science facilities 
in another wing or on another floor. 

All student facilities are located close to their 
major areas of activity. Note the proximity of 
student lounges and locker rooms to the teach- 
ing facilities used by the students. Freshmen 
and sophomore locker rooms are adjacent to 
the preclinical laboratories, while locker rooms 
for junior and seniors are close to the clinic. 
Locker rooms for both groups adjoin the stu- 
dent lounge and bookstore and are located 
near the student entrance. Lecture rooms, used 
by both preclinical and clinical students, are 
readily accessible from all student areas. 
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Space relationships: preclinical and clinical dental science areas. 
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The need for a location as free of vibration as 
possible makes the basement the preferred site 
for the electron microscope suite, for example, 
though this location is seldom convenient for 
users of the laboratory. Facilities which will 
be used after normal school hours—auditor- 
ium, libraries, and study areas—provide an- 
other example. Ideally, they should be located 
so that they can be left open after the remainder 
of the school is locked. 


THE PHYSICAL PLANT: 
DESIGN AND STRUCTURE 


Modular Planning for Flexibility and Efficient 
Use of Space 


Modular planning is particularly adaptable to 
the design of schools, hospitals, and other 
buildings in which repetitive elements tend 
themselves to the systematic and uniform 
spacing of certain structural features. The 
module should be a multiple of the basic 4-in. 
module recommended by the American Stan- 
dards Association Project A62. 

Many building components are prefabricated 
on this basis, and the floor plans in this sec- 
tion are based on modular design, using a 
module of 4 ft 8 in. 


In Laboratory and Office Planning in the dental 
school, modular design is particularly appli- 
cable to the planning of research laboratories 
ond offices. Figure 2 shows a section of a typi- 
cal basic science laboratory based on the 4-ft 
8-in. module, It is a two-module taboratory, 
approximately 9 ft in width. When allowances 
are made for the equipment and laboratory 
benches extending into the room from the wall, 
the two-module unit is the smallest size prac- 
tical but yet adequate for its function. 


Examples of Modular Planning When modular 
planning of areas is combined with modutar 
planning of utilities, various combinations of 
offices, laboratories, and storage space sre 
practical. (See Fig. 3.) 

Figure 36 is o sectional drawing of a re- 
search floor of a school. Figure 3c is # partial 
plan of the corridor wall. Columns are located 
at every fifth module. Vertical utility shafts, 
which supply the laboratories with water, 
drainage, gas, and other utilities, are located 
at every fourth module. 

Figure 3a shows the arrangements of labora- 
tories, office, and equipment storage areas 
possible with this design. For example, if a 
series of laboratories of four-module width is 
desired, either index A or B can be followed. 
Index A has the laboratory bench at the side 
walls, while index B shows 4 center island or 
peninsula type of laboratory. If an office and 
equipment room is desired with each labora- 
tory, these can be substituted for alternate 
laboratories. 

Indexes C and D illustrate smatier tabora- 
tories suitable for one or two researchers. In- 
dex Cisa series of laboratories only, and index 
D is a combination of two-module laboratories, 
offices, and equipment storage rooms. One 
or more four-module laboratories can easily 
be provided in combination with two-module 
laboratories. 


Advantages and Limitations Modular design can 
be applied to structures in which utilities are 
located at or in the exterior walls. It can also 
be used, and with perhaps greater flexibility, 
in research laboratories in which a central 
utility core is utilized. (Fig. 4.) 
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Fig. 2. Building module. 


Modular design provides a basis for deter- 
mining the width of laboratories and offices. 
In estimating depth, at least 24 or 25 ft should 
be allowed. In Figure 18 the bay depth is 28 ft 
—the equivalent of six modules; a sufficient 
allowance when utility shafts are located along 
the corridor wall. 

Caution should be used in following modular 
planning for other elements of the dental 
school. Where location of columns is impor- 
tant, strict adherence to the selected planning 
module may result in obstacles in aisles and 
other areas, This is a particular problem in the 
clinics, where chair layout may be adversely 
affected by a lack of coordination with the 
structural and mechanical features of the build- 
ing. In the clinic area, modular design is of 
lesser importance in those plans in which op- 
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SECTION THRU OFFICE UNIT 


eratories, laboratories, offices, and other small 
rooms are not located along the exterior walls. 


BASIC SCIENCE FACILITIES—IN GENERAL 


Few decisions made in the initial stages of 
programming will have # greater influence on 
the space and structural requirements of the 
dental school than those reached in defining 
the school's teaching and research objectives 
in the basic sciences. 


Departmental Facilities 


The head of every department needs a private 
office with space enough to accommodate 
small staff or student conferences. An adjoin- 
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Fig. 3 Modular planning of research areas. 
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Fig. 4 Plan for a basic science area utilizing a central utility core 
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ing office should be provided for the depart- 
ment secretary. A conference room and a semi- 
nar room accommodating a 16-student group 
should also be provided. In addition to chalk- 
boards and bookshelves, each room should 
be equipped with or adaptable to the use of 
slide and film projectors and ETV. Both can be 
used for staff or student conferences, or for 
formal but unscheduled classes or seminars. 
A data processing room for use both by faculty 
and graduate students is also an advantage. 
Special equipment need not be elaborate, and 
may include on adding machine, o calculator, 
and a typewriter. 

A storage room easily accessible to staff 
offices and research facilities is a major con- 
venience. Properly planned, it can always be 
converted into office space—a much-needed 
insurance against eventual overcrowding. 

Every full-time faculty member and graduate 
student will need office and research laboratory 
space. In addition, an unassigned research 
laboratory should be considered for each de- 
partment. 


Laboratories 


The traditional arrangement for basic science 
teaching provides a laboratory of class size for 
every department. This calls for a separate 
laboratory for anatomy, biochemistry, phys- 
iology, microbiology, pathology, and phar- 
macology. 

Considerably less space will be needed for 
undergraduate teaching if multidiscipline 
laboratories are used, and dental schools have 
generally found that more than one discipline 
can easily be scheduled for a single laboratory. 
Schools which use integrated systems of in- 
struction or which need to assure a marked 
degree of flexibility will necessarily plan multi- 
discipline laboratories. 

If they are equipped with movable partitions 
and four- or eight-man position benches, both 
departmental and multi-discipline laboratories 
of class size are easily divided into smaller 
units to accommodate research projects or 
small-group teaching. Many educators, how- 
ever, look with increasing favor on the labo- 
ratory designed specifically for the smaller 
number of students. Figure 5 is o floor plan 
showing how items of equipment are placed. 
Sophomore laboratories have no anatomy 
table but are otherwise similar. 

Unit laboratories accommodating a larger 
number of students and designed for teach- 
ing only the basic science disciplines are more 
widely favored. Figure 6 is a floor plan of  16- 
student laboratory in which physiology, bio- 
chemistry, and pharmacology are taught. More 
detailed information on the arrangement and 
equipment of teaching laboratories, and the 
special facilities associated with them will 
be found in a following section. Suggested 
space allowances are shown in Table 1. 


BASIC SCIENCE LABORATORY FACILITIES 


Three teaching laboratories —two multidis- 
cipline and one single discipline—are de- 
scribed in this section. Together, the three 
can accommodate all of the basic laboratory 
sciences taught in a dental school. 

Each of the multidiscipline laboratories de- 
scribed may be laid out as a series of self- 
contained units accommodating small groups 
of students, or retained as a class-size labora- 
tory and equipped with folding partitions to 
permit division of the room into smaller units. 

The ancillary and special facilities required 
by the different disciplines using these ltabora- 
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Fig. 5 Layout and equipment of unit laboratory for both basic and preclinical sciences. 
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TABLE 1 Summary Space Allocations — Ten Hypothetical Schools 
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Size of entering class 


In schools with facilities for 
all basic sciences 


In schools with facilities for 
clinically oriented basic sciences only 





Type of Area 112 96 80 64 48 112 96 60 64 48 
Net square feet—all areas.......... 215,545 166,875 165,205 141,135 122,175 156,220 134,400 120,230 104,700 89,510 
Basic science faciliies,............... 60,600 53,750 47,200 39,350 365,500 11,250 9,900 8,750 7,850 6,650 
Teaching laboratory and ancillary facilities . . 22,600 19,950 17,300 14550 12,200 5,900 5,100 4,400 3,700 3,000 
Special laboratory facilities. ........ 1,900 1,900 1,900 1,900 1,900 700 700 700 700 700 
Faculty offices and research laboratories ...... . . - 17,100 14,400 12,300 9,000 8,100 2,100 1,800 1,500 1,200 900 
Graduate study and research areas... .... 2... 8,100 5,400 4,600 3,400 2,800 750 600 450 450 450 
Other departmental facilities........... 12,900 12,300 11,100 10,500 10,500 1,800 1,700 1,700 1,600 1,600 
Clinical (and preclinical) facilities............. 88,375 73,585 67,425 59,665 51,205 88,375 73,585 67,425 59,665 651,205 
Operatories and ancillary facilities ............ 53,475 44,385 40,325 38,865 32,305 53,475 44,385 41,325 36,865 32,306 
Laboratories and ancillary facilities... . . Nigerelarns 18,800 16,400 14,000 11,400 8,800 18,800 16,400 14,000 11,400 68,800 
Faculty offices and research areas»... . . . 13,200 10,600 10,600 9,400 8,200 13,200 10,800 10,000 9,400 8,200 
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tories are generally described, and they are 
substantially the same whether small-group 
or class-size laboratories are utilized. 


Low-Bench Disciplines 

Teaching Laboratory The disciplines which share 
the low-bench teaching laboratory are those 
employing microscopy as their principal tech- 
nique—histology (the microscopic study of 
normal tissue), pathology (the microscopic 
study of diseased tissue), and microbiology 
(the study of microorganisms). 

Laboratory Benches and Arrangement, Lab- 
oratory benches are usually 30 to 32 in. high to 
permit students to sit comfortably for long ses- 
sions at the microscope. Stools have back rests 
end adjustable seats. Either single or double- 
width benches may be used. However, because 
all students sit along one side of single-width 
benches, these can be more easily arranged to 
permit all students to face the demonstration 
area. A ftour-position bench is particularly 
desirable in the class-size laboratory, since 
it permits the division of the class into groups 
of 16 or less without splitting the group st any 
bench. If double benches are used, the eight- 
position bench is preferred. 

Clearances of 3 ft between single-width 
benches and 4 ft 6 in. between double-width 
benches are required. Side aisles, center aisle, 
and main cross aisle should be 6 ft wide. 
Work Station at the Bench. Each position at 
the bench should be at least 42 in. wide to 
allow both adequate knee space and room for 4 
base cabinet containing drawers for storing 
slides and supplies and a cupboard for storing 
@ microscope. Water, gas, and electricity 
should be available at each position. The need 
for an air outlet is limited, and a vacuum is 
seldom used. A lead cup sink at each position 


(or a bench-long drain trough with a sink at one 
end) is necessary. 

Bench Tops. Bench-top surfacing should be 
resilient, to minimize slide breakage, as well 
as stain and alcohol resistant. Bench tops 
should be as free of joints as possible. 
Stand-up Work Areas. Wall counters (37 in. 
high) are located slong the sides of the labora- 
tory ares, These provide bench space of stand- 
up height, where students may set up portable 
equipment, conduct experiments with animals, 
or take part in other assigned projects. Count- 
er-top handwashing sinks with knee- or foot- 
operated vaives should be installed and sup- 
plied with hot and cold running water. Gas, air, 
and electricity outlets will also be needed. One 
set of outlete for every four work stations at 
the counter is adequate. 

Demonstration. The demonstration area 
should have o table, retractable projection 
screen, and oa chalkboard at least 4 ft high 
and as long as the supporting wall permits. 
Additional small chalkboards — 3 by 4 ft— should 
be available throughout the laboratory. At least 
one for every 16 students should be provided, 
and all chalkboerds should have adequate 
illumination. A bulletin board is also advis- 
able. Because small-group laboratories easily 
accommodate demonstrations, no separste 
areas are needed for this purpose in schools 
employing the unit arrangement. Each of the 
small-group laboratories will require its own 
projection screens, chalkboards, and a bulletin 
board. 

Stationary Equipment. One noncorrosive 
fume hood should be provided for every 16 
students. Stationary centrifuges in the same 
ratio are desirable for microbiology. Space 
will be needed for incubators—one for every 
eight students—and for refrigerators—one 
for every 16 students. 


Ancillary Facilities Each discipline sharing the 
low-bench teaching laboratory must have cer- 
tain ancillary facilities available. 

Space for the preparation of microscope 
slides is necessary for any Iaboratory in which 
histology and pathology are taught. Preferably, 
this ares consists of two interconnecting 
rooms. In one, the embedding room, tissue is 
processed and embedded in paraffin. This 
room should have two counters, 31 in. in 
height, one to be used as a workbench for 
preparing and processing specimens and the 
other for mixing solutions. Placing o# plain 
worktable at one end of the parattin oven pro- 
vides an efficient arrangement for the embed- 
ding procedures. For easy access from oither 
side, the worktable should be located near 
the center of the room. Wall cabinets for 
storing solutions and other supplies should 
be provided. 

The second room is used for sectioning, 
staining, and storing the completed slides. 
Counters 31 in. high and 2 ft wide should be 
provided in this room, Each work station at the 
counter should have knee space of sufficient 
width and « base unit with drawers for storing 
blank slides. All of the countertops in these 
slide preperation rooms should be resilient 
and stain-resistant. 

For microbiology, a media preparation room 
should be provided adjacent to the teaching 
laboratory. Usually the work of @ trained tech- 
nician, media preparation requires space for 
several items of equipment, including o range 
or hot plates for cooking the material, an auto- 
clave for sterilizing test tubes and media, a 
refrigerator for storage of culture media, and 
often an incubator for testing the sterility of 
media prior to use. This area should be dust- 
free. Wall counters 37 in. high, equipped with 
base cabinets and air, gas, distilled water and 
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electrical outlets, are needed both in the 
kitchen area and in the area where media are 
transterred to test tubes, In the latter, burette 
stands are normally placed on the counter top. 

A fairly large area for glassware washing and 
sterilization should adjoin the teaching labora- 
tory. Commercial glass-washing and drying 
machines, an autoclave, and often a hot air 
storilizer must be accommodated, as well as 
sink and drainboards, space for storing the 
carts which carry glassware and Petri dishes 
to and from the area, and a worktable for glass- 
ware storage. 

Storage rooms for chemicals, glassware, 
equipment, and other materials are necessary. 
Among the items of portable equipment which 
may be used and will require space for storage 
are water baths, incubators, and spectropho- 
tometers. 

An animal holding room where small animals 
may be held for observation or experimentation 
completes the list of the larger ancillary areas 
required in conjunction with this laboratory. 


Special Facilities Additional facilities which are 
of special value for research and teaching in 
the low-bench disciplines include » cold room 
and electron microscope setup. 

The cold room is essentially a refrigerator 
room. It contains counter space and sink for 
work that must be done at low temperatures. 
Safety door latcles and warning lights are 
mandatory features. 

An electron microscope unit requires at least 
threa rooms: one to house the microscope 
itself, another for slide preparation, and a third 
—a darkroom —for developing, enlarging, and 
printing electron micrographs. 


High-Bench Disciplines 


Teaching Laboratory 9 The disciplines which share 
the high-bench teaching laboratory are those 
for which laboratory work requires that the 
student stand and move about to perform ex- 
periments, These include physiology (the study 
of the process of living organisms), pharma- 
cology (the science of drugs), and biochemistry 
(the study of the chemical compounds and 
processes occurring in organisms). 
Laboratory Benches and Arrangement. Labo- 
ratory benches are usually 37 in. high. Stools 
of adjustable height are provided, Except for 
their height, benches may be similar in design 
and arrangement to those in the low-bench 
laboratory. The four-position bench has partic- 
ular merit because much of the work, espe- 
cially in physiology, consists of special proj- 
ects undertaken by a team of four students. 
Work Station at the Bench. The student's 
work station is also similar to that in the low- 
bench lab. Each station should have 6 base 
cabinet with both drawer and cupboard space. 
Adequate knee room should be provided, even 
though students stand a good share of the time. 
Hot, cold, and distilled water should be avail- 
able at each bench position. Gas and electricity 
are also required. in addition, low-voltage 
direct current and control circuits should be 
available from a central panel. 
Bench Tops. Bench tops should be of stone 
or of acid-resistant composition stone because 
of the reagents used in biochemistry. 
Sit-down Work Area. Low counters, with 
resilient counter tops, and under-counter cabi- 
nets are placed along one or more of the labora- 
tory walls, Gas, hot and cold water, air, and 
electric outlets will be needed, and counter- 
top sinks should be equipped with knee- or 
foot-operated vaives for hand-washing. Stools 
with adjustable seste should be provided. 


Demonstration Area. The demonstration 
space and equipment are like that of the low- 
bench lab. In addition, physiology teaching 
makes extensive use of electric polygraphs 
and the Van Slyke machines, often to the extent 
of one to each four students. If the unit labora- 
tory is used, no demonstration area is neces- 
sary since each unit can easily accommodate 
demonstrations. 

Stationary Equipment. Fume hoods—one to 
every 16 students—should be provided. Be- 
cause flammable and explosive chemicals are 
used, the hoods should be installed a safe dis- 
tance from fire exits, Burette stands, approxi- 
mately 5 ft in length, are used by both biochem- 
istry and pharmacology students, One to every 
16 students is an accepted ratio, 

Movable Equipment. A great variety of 
movable equipment may be used. A few mov- 
able tables of stand-up height may be required 
for some of the experiments in pharmacology 
and physiology involving animals. Table tops 
are of laminated wood with a@ stain resistant 
finish, and a shelf is provided for storing animal 
boards. In addition, « deep-freeze unit, centri- 
fuges, refrigerators, incubators, and much 
of the electronic apparatus used in physiology 
are part of the movable equipment used in the 
laboratory for which space is required. First 
aid kits and blankets are necessary, aithough 
these generally occupy no floor space but are 
mounted on the wall. 


Ancillary Facilities Both biochemistry and phar- 
macology require a preparation room adjacent 
to the teaching laboratory for mixing reagents 
and storing chemicals and glassware. Storage 
and washing facilities are included in this 
room. Wall counters similar to those in the 
teaching laboratory and wall cabinets permit 
this room to be used as a research ares during 
off periods. 

Each discipline requires storage and supply 
areas, some of them special in nature, Special 
provisions must be made, for example, for 
storing anesthetics. Although only a limited 
supply of cylinders holding oxygen or anes- 
thetics should be kept here (additional storage 
should be allotted at ground level), the storage 
area should be located along an exterior wall, 
with floor and ceiling louvers installed to pro- 
vide gravity ventilation. The room should be 
locked. For chemical storage areas, fire haz- 
ards must be minimized. Narcotics require 
locked storage. Generally, rooms used to store 
instruments and equipment should be amply 
supplied with electrical outlets so that equip- 
ment can be used without being removed from 
the room. 

Animal rooms and cold rooms are among the 
other facilities used regularly in conjunction 
with the teaching program of the high-bench 
laboratory, 


Special Facilities Many of the special facilities 
used for research and teaching in the high- 
bench disciplines require unusual construction 
or safety features. 

The chromatography room is a biochemistry 
research laboratory where various processes 
sre employed to separate organic substances. 
In laboratories where paper or column chroma- 
tography is performed, fume hoods capable of 
exhausting toxic or inflammable vapors are re- 
quired, and the laboratory must be maintained 
under negative air pressure to prevent the 
spread of vapors. Where gas chromatography 
is used, it must also be possible to seal off the 
laboratory in the event of fire. Some instru- 
ments used in this laboratory depend upon 
radioactivity as an ionization source; if these 


sre installed, safeguards must be provided, 
even though the radioactivity level is low. 

In the ultracentrifuge room, another small 
laboratory often used in biochemistry research, 
the selection of equipment will largely deter- 
mine the requirements. Depending upon its 
anticipated use, the ultracentrifuge may be 
either electrically powered or air driven, At 
least part of the housing for this equipment is 
of heavy armor plate. Additional cooling may 
be needed in the room to offset heat produced 
by operation of the equipment. 

Constant-temperature rooms, or controlled- 
temperature rooms, as they are sometimes 
called, are used to house small! animals under 
constant temperature and humidity conditions. 
The work area in this room usually consists 
of 31-in.-high counters, with a sink and outlet 
for gas, air, and electricity. Space may be 
needed for counter-top food storage. At least 
one floor drain will be required so that the room 
may be completely washed down 

The space allotted for the radioisotope lab- 
oratory should be divided into two rooms, the 
radioisotope laboratory proper (radiochemistry 
laboratory) and the uptake-measuring room 
(counting room). 

The radiochemistry laboratory is the room 
where shipments of radioisotopes are received 
and stored, Here, too, specimens are made 
ready for examination, and dosages are pre- 
pared and administered. Items contaminated 
with radioisotopes are either cleaned, held 
for decay of radioactivity, or stored prior to 
disposition. 

In the counting room, the uptake of the radio- 
active substance is prepared and the radio- 
active content of specimens is accurately 
determined, If the counting room is separated 
from the radiochemistry laboratory by a cor 
ridor, the possibility that stored isotopes will 
interfere with counting can be substantially 
reduced. 

The location of the radioisotope laboratory 
some distance away from x-ray equipment 
prevents interference with measurements of 
radioactivity. The basement is usually the best 
location, since it simplifies provisions for 
waste disposal and shielding. In most schools, 
a basement laboratory will also be convenient 
to the central animal quarters, and this is highly 
desirable. lf the main radioisotope laboratory 
is some distance away from these animal 
quarters, schools may want 65 separate and 
specially designed radioisotope laboratory 
within the animal quarters. 

Safety features and special devices are es- 
sential to guard against radiation contamina- 
tion. 

Wall shielding is a necessary safeguard 
against radioactive penetration, and the aver- 
age building partition will not usually suffice 
for this purpose. Plastic, wood, or other light 
material is adequate shielding against beta 
radiation, Solid concrete or solid brick walls 
will be necessary for protection against gamma 


rays. 
Interior wall surfaces should always be of a 
smooth, nonporous material. High-gloss 


enamel paint is best suited for this purpose, To 
facilitate decontamination, strippable vinyl 
plastic or replaceable wall panels are installed 
near sinks and other critical areas. 

The floor in a radioisotope laboratory is usu- 
ally a concrete slab. The siab must have a pro- 
tective covering or coating to prevent radio- 
active contamination from spillage. The floor 
should always have a heavy wax coating, which 
will fill cracks and serve as waterproofing. 
Counter tops should be stainless steel, with 
splash-back trims, Sinks should be made of 
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Fig. 7 Layout of anatomy laboratory of class size. 


stainless steel and equipped with foot or knee 
controls, Each sink should have two drain- 
boards. 

Holding tanks must be provided for the col- 
lection of large amounts of radioactive mate- 
rials or small amounts of the more dangerous 
isotopes 

Special radio-chemical hoods are 
necessary. Because of the dangers of air move- 
ment, hoods should never be placed near win- 


fume 


dows, doors, of ventilators. 
A deluge shower will also be needed. 


Anatomy 


The Dissection Room Dissection tables are the 
basic laboratory equipment. They are approxi- 
mately 24 by 78 in. Aisles at the table sides 
should be § ft wide and those at the ends 3 ft 
6 in. 

Dissection rooms are, planned to 
accommodate full classes. Though class size 
largely determines room size, space should 
be allowed to accommodate a few additional 
tables for use by graduate students and for 
demonstrations. (See Fig. 7.) 

Good table lighting is essential, Often, ad- 
justable lighting fixtures are attached to both 
sides of each table. If tables are on casters 
cleaning of the room will be considerably 


as a rule, 


easier 
The dissection room should be equipped 
with an adequate number of hand basins 


Round, industrial sinks are a good choice, 
since they accommodate more students simul- 
taneously than those of standard design. One 
sink for every four tables is an accepted ratio. 

The dissection room should include counter 
units with drawers and cupboards for storing 
students’ instruments. Storage space should 
also be provided for such supplies as wood 
blocks, mallets, arm rests, embalming fluids 

Because of the odor of the preserving fluids 
air conditioning with a 100 percent air exhaust 
should be provided in the dissection room 

As the anatomy dissection room is ftre- 
quently washed down, waterproof 
flooring is required. Providing storage space 
for the dissection tables will make it possible 
to use the dissection room for other purposes 


durable 


Ancillary Facilities 


Several additional rooms either near or adja- 
cent to the dissection room are required. Stor- 
age space for cadavers must be provided and 
bone storage space will also be needed. If 
neuroanatomy is taught in the dissection room, 
storage for gross specimens must be avail- 
able, too 

Generally, schools will need sufficient stor- 
age capacity for 1.5 cadavers for every four 
ECS. If the school policy is to hold cadavers 
for one year prior to use, storage requirements 
will double. Cadavers are commonly stored in 
large Because the 


walk-in refrigerators. 
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method of preservation and storage affects 
ancillary space requirements, the system to be 
used should be determined early in the pro- 
gramming stage, and specifics should be 
worked out with the aid of qualified consul- 
tants 

A room equipped for embalming is often pro- 
vided, though dental schools with access to 
medical school facilities will probably need 
only a minimum of space tor this purpose, 
As for final disposal, cadavers are usually 
cremated. The dental school can either provide 
its own crematory for this purpose, share 
facilities with a medical school, or arrange 
periodic transfer of cadavers to public facil- 
ities for cremation 

Because it should never be necessary to 
move cadavers through public areas, facilities 
for cadaver storage and embalming should be 
as near as possible to the dissection room, 
and all three should be located at ground level 
Wherever practical, loading platforms should 
open directly into the cadaver storage area to 
facilitate delivery and removal. 


PRECLINICAL FACILITIES 


The Preclinical Laboratory 9 The preclinical labora- 
tory is designed to accommodate the entire 
class ot freshman or sophomore students in a 
single session. (See Fig. 8.) 


Though it is not often so-called, the pre- 
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Fig. 8 Preclinical laboratory of 96 student positions utilizing closed-circuit television for demonstrations, 


clinical laboratory is actually & multidiscipline 
laboratory, for all the preclinical dental science 
courses are taught here; the instructors of the 
several subjects take over the laboratory in 
turn while the students remain in their as- 
signed places. 

Seating. \n the arrangement most common 
to preclinical laboratories, students sit on 
each side of a bench, their backs to those of 
students at the next row of benches. The aisies 
separating the rows are at least 4 ft 6 in. wide, 
so that the instructor may move easily between 
the benches as he inspects the students work 

In some of the newer laboratories, benches 
are arranged so that all students face in one 
direction—usually toward the = insteuctors 
podium, The aisles between benches —a 3 ft 
minimum is satisfactory—are not a8 wide 
as those required for back-to-back seating 
On the other hand, back-to-back seating is 
economical, It conserves floor space and re- 
duces the cost of bench work and utilities, 

In either of the two seating plans, high or low 
benches can be used, but the low bench— 32 
in. in height— will perhaps be the more satis- 
factory. With low benches, a standard adjust- 
able typing chair on casters can be used and 
is less costly than the taboratory stool, All 
benches should be equipped with gas, air, and 
duplex electrical receptacites. Each student sta- 
tion at the bench should be at least 3 ft wide, 
and 3 {t 6 in. is actually more satisfactory, If 
the latter figure is used, an over-all allowance 
of 38 sq ft per student position will provide 
adequately for the teaching facilities. 

Every preclinical technic laboratory should 
provide the instructor with a table or desk, 
equipped with gas, air, and electricity for 
demonstration purposes. In large classes 
which require more than one instructor, each 
should be allotted desk space. 

Ancillary Facilities. To reduce the tracking of 
plaster from the laboratory into the public 
corridors, the processing room, which is used 


for pouring wax forms, molds, impressions, 
and flasks for denture processing, can be 
located adjacent to the preclinical technic 
laboratory. Also nearby should be a small 
storeroom 


ETV in the Preclinical Laboratory Figure 8 shows 
a preclinical dental technic laboratory of 96 
student positions together with an adjoining 
processing room. Demonstrations within the 
laboratory are given with closed-circuit tele- 
vision, There are 16 students per monitor 
The monitors are also coupled to the television 
studio of the school. 

This layout is also adaptable to the moni- 
toring of students work by closed-circuit tele- 
vision, In such a system, the picture is relayed 
to the console at the demonstration position. 

While the principal medium of demonstration 
is ETV, tacilities for chalk talks and for projec- 
tion of motion pictures of slides are provided 
Display cases, some of which permit viewing 
from both sides, should be provided for models 
and examples of student work. The laboratory 
shown has the equipment used in common 
by students, such as lathes, model trimmers, 
sinks, ovens and casting machines, located 
at the perimeter walls. 


THE CLINICS: FUNCTION AND OPERATION 


In the clinics, dental students quin experience 
in the correction and control of dental diseases 
and disorders, Here, too, the community finds 
an additional source of dental services, some 
of which are frequently unobtainable outside 
the dental school 


Patient Movement in the Clinics 
trates patient movement through the clinics, 
The new patient first reports to the information 
desk located in the lobby or main waiting room 
of the clinic area, He then proceeds to the regis- 
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tration desk, where a case record is opened for 
him, At the appointment desk, his next stop, 
he is scheduled for an oral examination 

The patient then undergoes, either on the 
initial visit or a subsequent one, 4 screening 
examination. This procedure enables the 
school to select patients with varied dental 
problems. 

Following the screening examination, the pa- 
tient goes to the radiology clinic for full-mouth 
roentgenograms and then to the diagnostic 
clinic tor a thorough oral examination, per- 
formed by a dental student working under the 
direction of an instructor, When the examina- 
tion is completed, the patient returns to the 
appointment desk where he is referred for sub- 
sequent visits either to the general dental clinic 
or to one of the special clinics, On later visits, 
the patient reports directly to the waiting room 
of the clinic where he will receive treatment. 


Reception and Screening Area The reception area 
in the main waiting room is the control center 
of the clinics, coordinating the flow of patients 
and records to clinics in the treatment area. 
In addition, the work of the appointment desk 
is closely coordinated with that of the clinic 
business office. 

Frequently the information, registration, 
and appointment desks are combined, but they 
may be separate in large schools, or informa- 
tion and registration may be handled at one 
desk while appointments are made at & second. 
Similarly, one or more of these desks may be 
located either in the main waiting room or in 
adjacent rooms 

The reception area will require a records 
office. The convenience with which records 
can be dispatched to the clinics is an important 
consideration in the location of the area. How- 
ever, storage space for inactive records need 
not be provided here, as these are frequently 
microfilmed or moved after two years to stor- 
age rooms in other areas of the school 
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Fig. 9 Dental clinic flow diagram. 


Screening. For the screening of new patients, 
an examination room separate from the diag- 
nostic clinic is desirable. This room should 
be equipped with dental chairs. Dental units 
are not necessary unless the room will also 
be used for emergency treatment. 

Emergency treatment rooms function as a 
part of the reception and screening area, Either 
a series of single-chair rooms or a large room 
with two or three dental chairs is practical 
Although emergency treatment rooms are 
sometimes included in each of the clinics in 
the treatment area, the provision of central 
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facilities is more likely to assure that the rooms 
are not preempted for some other purpose. 


Examination, Diagnosis, and Treatment 
Planning Area 


It is in the diagnostic and radiology clinics that 
the incoming patient's need for dental care 
is determined and a plan of treatment for- 
mulated. 


The Diagnostic Clinic Essential facilities in the 
diagnostic clinic include operatories or exami- 
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nation rooms, 4 clinical diagnostic laboratory, 
and a treatment planning and consultation 
room. Faculty offices and faculty research 
areas should be provided nearby. 

Although multiple-chair rooms are some- 
times used for examinatians, a series of single- 
chair rooms assures privacy for the recording 
of patients’ case histories. Each position 
should be equipped with an x-ray viewer. Esti- 
mating that 16 patients can be accommodated 
daily in each chair, an eight-chair facility could 
handle over 120 patients each day. In addition 
to dental chairs, the examination rooms should 
be furnished with desks for the convenience 
of those students who are recording case 
histories, 

The clinical diagnostic laboratory is used 
for hematological and other diagnostic pro- 
cedures. It is equipped with laboratory benches 
similar to those used for the low-bench basic 
science disciplines, but since students are 
assigned here in blocs, eight positions are 
usually sufficient. Air, gas, and electricity 
should be available at each position, and both 
hot and cold water are desirable. A hand wash- 
ing sink should also be provided. One stand-up 
laboratory bench should be located at the outer 
wall. Because patients seen in this laboratory 
are referred directly from the diagnostic clinic, 
no waiting room is needed. 

The treatment planning and consultation 
room, where students and instructors meet 
to discuss cases, should be equipped with a 
chalkboard, demonstration table, projection 
screen, and x-ray viewer, in addition to 6 dental 
chair and unit. The room can also be used tor 
small-group demonstrations. 


Radiology Clinic Because roentgenograms are 
made for every incoming patient, the radiology 
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clinic is included in the examination and diag- 
nostic area. However, the radiology clinic also 
serves all the other clinics, and patients under- 
going treatment are directed here for additional 
roentgenograms. 

Shielding Against Radiation. Rooms contain- 
ing x-ray machines must be shielded through 
the use of lead-lined walis and partitions or 
appropriate building materials of an adequate 


thickness, In addition, controls for x-ray ma- 
chines should be located behind shielded 
partitions. 


In general, shielding should be sufficient to 

limit the exposure of personne! to a minimum 
amount of radiation, certainly no more than 0.1 
roentgen per week, In rooms equipped with 90 
kvp x-ray machines, for example, the walls 
should be shielded with 1.2-mm sheet lead (3 
Ib per square foot) to a height of 7 ft. Stone 
concrete at least 3 in, thick should be used for 
ceiling and floor, 
The Layout of the Clinic. Figure 10 shows 
the components and equipment of the radiol- 
ogy clinic. This plan includes eight rooms 
where the roentgenograms utilized in routine 
oral examinations are taken, and one extraoral 
radiology room, 

In the radiology rooms, the machine is 
located behind the dental chair and up to 20 
degrees to either side, the recommended posi- 
tion. Observation of the patient is made 
through a lead glass viewing window which 
has a speaking slot, Each of the rooms is 
equipped with a small chalkboard, illuminator, 
lavatory, and shelf. Room A, slightly larger 
than the others, has a 4-ft-wide opening to facil- 
itate handling of wheelchair and stretcher 
patients. 

The extraoral radiology room is of slightly 
greater depth than the intraoral, because a 
long-focus film distance is required for the 
facial-profile roentgenogram. 

Each of these rooms is lead-shielded, and the 

x-ray machine controis are located behind 
lead-protected partitions. 
Film Processing. A suite of rooms for film 
processing includes a darkroom, oversized to 
permit group instruction, a wet viewing and 
drying room, and a mounting room, A framed 
opening in the wall between the drying and 
mounting rooms is used for passage of film. 
The mounting room accommodates eight 
students. Each student position has a 14- by 
17-in, view box built into the surface of the 
bench. 

Air conditioning in the darkroom and wet 

viewing room is desirable not only for the com- 
fort of personnel but for the protection of 
exposed film. Maintaining air at positive pres- 
sure will prevent dust from entering around 
windows and doors. 
Ancillary Facilities. The special demonstra- 
tion room, which accommodates 16 students, 
has provisions for movie and slide projection 
and closed-circuit television monitors, An 
exodontist's chair, a mobile x-ray unit, and a 
mobile lead screen are available for demonstra- 
tions. If ETV is used extensively for demonstra- 
tions, this room could be converted to a film 
library. 

The departmental research area includes 
a small darkroom. A conference room, suitable 
for seminars and equipped with chalkboard, 
projection equipment, and an illuminated 
viewer, and a group of faculty offices complete 
the radiology clinic. 


Treatment Area 


The General Clinic = Because the general clinic is 
typically the largest and busiest of all the 
clinics, the main waiting room and control 


desks and many of the other elements already 
described are considered a part of it. 

Treatment components include operatories, 
treatment planning and consultation rooms, 
supply and dispensing services, and steriliza- 
tion and sterile supply facilities. Study and 
laboratory areas for the use of graduate stu- 
dents should adjoin. 

The operatories, or work stations, into which 
all the clinics are divided, consist of dental 
chairs and units, instrument cabinets, steriliza- 
tion units, and other necessary equipment. 
Each station should be large enough to accom- 
modate the patient, the student who is treating 
him, the supervising instructor, and frequently 
a dental assistant. Several fully partitioned 
work stations should be provided to accom- 
modate patients whose emotional reaction to 
dental care makes privacy mandatory. 


The Special Clinics The special clinics —perio- 
dontic-endodontic, orthodontic, and others — 
are differentiated primarily by the type of treat- 
ment rendered, One, however, is distinguished 
by the type of patient treated—the chronically 
ill, the mentally disturbed, and others who are 
unable to receive treatment under regular 
clinical conditions. 

The same departmental facilities and most 
of the treatment facilities required in the gen- 
eral clinic are needed for each of the special 
clinics. Every special clinic should have at 
least one fully partitioned work station, Gen- 
erally, each wiil have a small waiting room 
with control desks separate from the main 
waiting room. However, related specialities 
such as pedodontics and orthodontics often 
share a waiting room. 
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Specific Requirements. Except for some 
variations in the design of the instrument cabi- 
net, the basic equipment of the special clinics 
is the same as that of the general clinic, Most 
of the special clinics are equipped with stan- 
dard dental chairs and units. The pedodontic 
clinic, however, requires a smaller chair and 
the oral surgery clinic special chairs or operat- 
ing tables. And a few of the special clinics re- 
quire additional components and highly spe- 
cialized equipment. Clinics where general 
anesthetics are administered must have re- 
covery rooms and toilets. A ceramics labora- 
tory is sometimes maintained in the crown 
and bridge clinic. 

The orthodontic clinic requires a number of 
special facilities. Among these are a measure 
room, a record room, a tracing room with a 
light table for routine tracing, and an office 
for technical personnel. This clinic usually 
contains two or more rooms with specialized 
equipment, At least one dental chair which 
can be used when general anesthetics are ad- 
ministered is required, 

Frequently facilities for periodontic and 
endodontic treatment and for oral medicines 
are combined in one clinic. If x-ray machines 
are provided, the clinic must be shielded in 
the same manner as the radiology clinic or a 
lead-lined partition provided sround the x-ray 
machines. 

Oral Surgery Clinic: A Special Case. Perhaps 
the greatest variation in the components and 
equipment is found in the oral surgery clinic, 

Figure 11 illustrates an oral surgery depart- 
ment planned to accommodate blocs of eight 
students, Eight of its nine operatories are 
equipped for surgery requiring local anesthe- 
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sics. Six of these, grouped in threes, are semi- 
enclosed, Folding partitions make full enclo- 
sure possible. 

Of the three remaining operatories, the 
largest is equipped with an x-ray machine. 
Centrally located to the other operatories, this 
room is lead-lined. The demonstration opera- 
tory is equipped for cases requiring general 
anesthesia as well as local. So is the adjacent 
operatory (upper right), In addition, the demon- 
stration operatory is designed for closed- 
circuit television. A glass-enclosed gallery can 
be used for observation of treatment proce- 
dures, or as @ control booth tor television. 

Both of the operatories equipped for general 

anesthesia are located adjacent to their sup- 
porting facilities. A scrub-up area is provided 
at the entrances. Nearby is the recovery area 
containing bunks and toilet facilities. A glass- 
partitioned nurse's station permits observation 
of patients, Also conveniently located are the 
sterilizing and sterile supply rooms, which 
serve only this clinic. Of the two rooms pro- 
vided for storage of medication, one is used for 
narcotics and other medicines which must be 
kept locked. 
Ancillary Facilities. Student facilities include 
a locker room with toilet, located near the 
secondary exit from the main operational area. 
The combination graduate student study area 
and laboratory accommodates four students. 
It contains desks, lockers, and a laboratory 
bench with a sink and electrical outlets. Lo- 
cating the two administrative offices at the 
entrance to the clinic permits greater control 
and accessibility, A departmental research 
laboratory is provided, as in other clinical 
departments. 

A patient waiting room seating 16 people 
would be adequate in a clinic of this type. Toilet 
rooms should be provided nearby. Although 
patients would normally enter and leave the 
clinic through the main waiting room, a second- 
ary exit is provided for those requiring assis- 
tance after surgery. 


Supporting Facilities 


Central Supply and Dispensing Services Aithough 
each clinic in the treatment area will have its 
own small supply facilities, centralized service 
is necessary for the receiving and distribution 
of bulk supplies. Locating the central service 
near the clinics will permit greater efficiency. 
in a multistory building, stacking the smaller 
units on different floors will simplity the place- 
ment of service elevators and dumbwaiters. 


Clinical Laboratories Most schools today believe 
the provision of two large general laboratories 
of full-class size—one tor the juniors, one for 
the seniors—to be the most effective. Small 
separate laboratories in each of the special 
clinics are also a possibility. Schools should 
make every effort to see to it that each junior 
and senior student is provided with assigned, 
individually locked cupboards and supply 
drawers. 

If the full-class laboratory for each of the 
upper classes can be provided, the design 
and jayout will be approximately the same as 
that of the freshman-sophomore preclinical 
laboratories, Though no special demonstration 
position need be set aside, facilities for ETV 
should be included. 

The processing laboratory, which contains 
special equipment such as heavy duty ovens, 
boilout tanks, and packing and curing units, 
must be large enough to accommodate not only 
students but the dental laboratory technicians 
employed by the school. 


CLINICS: SPACE ALLOCATIONS AND 
RELATIONSHIPS 


Dental educators today favor the adoption of 
the cubicle clinic. The privacy of the cubicle, 
a factor appreciated by patients as well as stu- 
dents, and the overall atmosphere of the 
cubicle clinic engender self-confidence and 
efficiency on the part of the student. (See Figs. 
12 and 13.) 


Planning the Cubicle Clinic 


Influence of Dental Assistants Cubicles accom- 
modating the student-assistant team must be 
narrower and deeper than those in which 4 
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student works alone. The size (7 ft 6 in. by 7 
ft 6 in.) and the arrangement of the cubicle 
in Fig. 15a, with the instrument panel at the 
right of the operator, is satisfactory for the 
dental student working alone. 

The cubicles in Fig. 155 and c are planned 
for utilization of assistants, The cubicle in Fig. 
15b, which is 6 ft 9 in, by 9 ft 2 in., is slightly 
narrower and deeper than the one in Fig. 15a 
The added depth of the cubicle in Fig. 156 per- 
mits the location of the instrument cabinet and 
sink at the rear of the cubicle, convenient to the 
operator and the assistant. Figure 1Se is an- 
other variation, adaptable to the 4 ft 8 in, plan- 
ning module, 

A cubicle clinic designed for utilization of 
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Fig. 12 Cubicle clinic. 
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Fig. 14 Cubicle clinic for utilizing dental auxiliary personnel. 


auxiliary personnel is illustrated by Fig. 14. The 
location of the main and secondary aisles per- 
mits the instructor to move from one work 
station to another without retracing his steps. 


Cubicle Dimensions Cubicles in existing dental 
schools range in size from 6 ft 4 in. by 7 ft to 
7 ft Bin, by 9 ft 6 in. Where dental assistants 
will be used, a cubicle of 6 ft 9 in. by 9 ft 6 in. 
is desirable, For students working alone, a 
cubicle of 7 ft 6 in. by 7 ft 6 in. is adequate. 
Cubicles may be either partially or fully en- 
closed. A partition height of approximately 5 
ft is recommended for most cubicles. This pro- 
vides privacy, yet allows for supervision and 
gives an impression of spaciousness, A 4-ft 
partition topped by a 1-ft-high translucent 
plastic panel may be used. Allowing an open 
space between partition and floor facilitates 
cleaning, However, one or two fully enclosed 
cubicles are desirable in every clinic. 


Determining the Number of Clinic Positions 


For the clinies as a whole, at least two operat- 
ing positions should be provided for every 
entering class student—one in the general 
clinic and one in the group of special clinics. 

Every school should also plan additional 
clinic positions for its graduate and postgrad- 
uate students. The equivalent of one student 
module is desirable in the general clinic for 
even a modest program of advanced study. 
Additional positions will also be needed in the 
special clinics, with the number dependent 
upon the goals of the school and the particular 
dental specialities emphasized in its graduate 
curriculum, 


Estimating Space Requirements 


Space allowances for each operating position 
will also vary in the different clinics. The diag- 
nostic clinic will require 85 aq ft per position, 
an allotment also sufficient for oral surgery. 


in the radiology clinic, 115 sq ft per position 
should be allowed, and in the clinic for the 
chronically ill and handicapped, 125 sq ft. For 
other clinics, an allowance of 100 sq ft per 
student position should be adequate. 

Space allowance for some of the support- 
ing facilities of the clinical departments will 
be fairly standard. For demonstration op- 
eratories, for example, a uniform allowance 
of 200 sq ft each may be used. 


INSTRUCTION ROOMS, STUDY AREAS, 
AND LIBRARY FACILITIES 


The seminar is a room especially planned to 
accommodate small-group instruction for 16 
students or less, usually at an advanced level 
of training. 

In most schools, one or more seminar rooms 
will be needed for the use of each basic science 
department at least one for instruction and 
perhaps one for departmental conferences. 

In the clinical facilities of most schools, 
each of the special clinics will need one semi- 
nar room for treatment planning and consulta- 
tion, and the general clinic will need more than 
one. In programming, a reasonable standard 
for the general clinic would allow four rooms 
for a class size of 96, increasing or decreas- 
ing the number by one for each 16-student 
module added or subtracted, 

Allow a minimum of 300 sq ft for each semi- 
nar room, with increments of 75 s6q ft for every 
four students beyond the 16 accommodated 
in the standard room. 

Seating arrangements in seminar rooms are 
8 matter of choice. Usually the instructor and 
his students sit around a central table, but 
some seminar rooms are furnished with stan- 
dard tablet-arm chairs, Unitized folding tables 
and folding chairs permit maximum flexibility 
in seating arrangements, however, and their 
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use is increasing, especially in the seminar 
room used tor showing slides, 16mm films, 
and other visual aids. If it is so used, # small 
adjoining room for storage of visual aid mate- 
rials is also helpful. A seminar, like any other 
instruction room, should be equipped with a 
chalkboard. 


Lecture Rooms 


Although they accommodate a minimum of 50 
people, all lecture rooms need not have the 
same capacity. The smallest should, however, 
seat at least a full class, plus an overrun of 20 
percent. If the school expects a later expansion 
in class size, lecture rooms should be planned 
from the beginning to accommodate it, and the 
20 percent overrun allowance should also 
be based on the larger figure. 

A good rule of thumb is to provide seating 
capacity for one additional 16-student module 
beyond class size in schools with 96 ECS. An 
allowance of 12 sq ft per seat (roughly 200 sq 
ft for a student module of 16) is sufficient to 
permit an adequate aisle on either side of the 
seating area and, in a large lecture room, a 
center aisle as well, 

A minimum of three lecture rooms should 
be provided, one for use of the basic science 
departments and located near them, one for 
clinical and preclinical instruction and accessi- 
ble to the clinics, and one for special courses 
or for multiple use. In the school which will 
have no auditorium, the multiple-use lecture 
room might be designed to provide 2'4 posi- 
tions per ECS. All lecture rooms should be 
located so as to minimize noise and traffic con- 
gestion in the corridors. 

Layout. It may be difficult to decide whether 
the lecture room should be long and relatively 
narrow, like the usual hall, or wider and shal- 
lower, like an amphitheater. Because of its 
wide viewing angle, the amphitheater is not 
particularly suitable for the showing of slides 
and films. On the other hand, instructors favor- 
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Fig. 15 (a) Cubicle for student working alone. (b) Cubicle for student and assistant. (c) Variation for student- 


assistant team. 


ing the chalk talk technique often dislike a long 
room, Television monitors can be used in either 
type. 

Every lecture room should be equipped with 
a large chalkboard; a minimum of 12 lin ft is 
recommended, If, because of the size of the 
room, a raised platform is provided, it should 
be long enough to extend 2 ft beyond each end 
of the chalkboard. Projection screens which 
can be automatically lowered and raised may 
also be a part of the permanent equipment. 

The floors of lecture rooms should be sloped 
or terraced slightly to provide a good view 
of the chalkboards and projection screen. 


Some larger lecture rooms are split level or 
have a balcony. Whenever possible, students 
should enter from the rear. 

Furnishings, Fixed or movable tablet-arm 
chairs, or auditorium seats equipped with 
tablet arms, are commonly found in lecture 
rooms. If the latter are used, the aisle seat at 
the left of each row can be fitted with an out- 
side tablet arm for the use of left-handed stu- 
dents. Writing counters with individual seats 
are also frequently used. 

Auditoriums. For schools that have ready 
access to them, auditoriums sometimes serve 
as lecture or examigation rooms. As a rule, 
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however, programming committees will find it 
difficult to justify a large auditorium solely 
for the use of a dental school, since it is gen- 
erally more economical to rent a hall for occa- 
sions such as graduations which require large 
Seating capacity. 

'f an auditorium is planned, it should be lo- 
cated on @ ground floor, Direct entry from the 
outside is necessary, because the auditorium 
will often be used by the public when the re- 
mainder of the school is closed, Seating ca- 
pacity should be sufficient to accommodate 
students enrolled in every program of the 
school as well as the total faculty. 

Auditoriums must have public toilets and 
cloakrooms; a small lounge off the foyer is ad- 
visable. Areas for the preparation and storage 
of demonstration materials should be provided 
backstage, as should a toilet room. 


Areas for Study, Reference, and Research 


Study Areas Places for first- and second-year 
students should probably be located near the 
basic science laboratories, and those for third- 
and fourth-year students near the clinics. If 
possible, they should be so situated that stu- 
dents will have access to them at all times, 
even when the rest of the schoo! is closed. 
Space. About 19 sq ft per ECS should be al- 
lowed in planning standard study places for a 
school providing one study place for every two 
students. This type of study place can be in a 
common room, and is usually unassigned. 
However, some schools may prefer the par- 
tially partitioned cubicle. Requiring approxi- 
mately 48 sq ft per student position, the cubi- 
cles are furnished with a desk and chair, a coat 
locker, and storage space for books, micro- 
scopes, and school supplies. Because a cubi- 
cle is permanently assigned to each student, 
Space requirements are based on the total 
enroliment. 


Library Facilities The following quidelines, 
though general, may be helpful. 

Reading and Study Rooms. The main reading 
room should accommodate from 25 to 50 per- 
cent of the total number of students. Read- 
ing room exits should be controlled by book 
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charge-out or loan desks, and the card catalog 
and circulation desk should be nearby. 
Carrels. Unenclosed desk areas of about 12 
8q ft are useful for individual study and should 
be available in the ratio of one for every 10 
students. Small study rooms reserved for 
graduate and postdoctoral students are also an 
advantage. Either they should be soundproofed 
or located far enough away from the main read- 
ing room to permit students to use typewriters 
without disturbing others. 

Microfilm. Auxiliary facilities such as a 
microfilm reading room, a sound tape room, 
and a rare book room are also desirable. 
Stacks. Stacks should be arranged to facili- 
tate both storage and use of books. The stacks 
should be located as close to reading rooms as 
possible, preferably at or below the level of 
the main reading room. 

Stack area varies in proportion to volumes. 
Generous allowances should always be made 
for future expansion, Stack sections are usually 
3 ft in length and 7 ft 6 in. in height, with a shelf 
depth of at least 10 in. One single-faced section 
3 ft long will accommodate approximately 100 
volumes. Service aisles between stacks should 
be at least 3 ft wide, and the main aisles at least 
3 ft 8 in, wide. A microfilm room for processing 
and storage may be associated with the stack 
area. 

Other Facilities. Acquisition and catalog 
rooms should be near the public card cata- 
log and have direct access to the stacks. 

Offices should be provided for the head 
librarian and an assistant, with the head librar- 
ian's office accessible both to staff rooms and 
to readers. Storage space for office supplies 
should be available. 

A library stocked with 25,000 volumes and 
amply supplied with space for reading rooms 
and auxiliary facilities would require approx- 
imately 10,000 sq ft for a school with 96 ECS. 
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EDUCATIONAL TELEVISION AND OTHER 
VISUAL AIDS 


The location of the ETV department should be 
carefully chosen to hold distribution distances 
to a minimum. A top floor or penthouse would 
be a logical location. Preferably, the visual 
aids department should be nearby. The studio 
should not be less than 1,300 sq ft, completely 
visible from the control room. The ceiling 
height of the studio (13 to 14 ft) is another 
factor that must be considered in planning. One 
area of the studio should contain a dental 
operatory setup, with chair, unit, and instru- 
ment cabinet. A movable (on casters) labora- 
tory demonstration bench will be required for 
demonstrations of experiments in the basic 
sciences. The televising of anatomical dis- 
section will require a large overhead mirror. 
A smaller bench for dental technic demonstra- 
tion, chalkboards, flip stand, and tack boards 
are additional requirements. Ample maneuver- 
ing area for the television cameras and opera- 
tors must also be provided. Figure 16 shows 
an ETV department of approximately 2,500 sq 
ft. 

The control room should be elevated and 
built as close to the ceiling as possible for 
maximum visibility. Entry into the control room 
should be possible without going through the 
studio. 

Provision should be made tor a film chain 
installation requiring a room approximately 
12 by 15 ft. Kinescope recorders and video- 
tape recorders should be planned for in areas 
adjoining the control room, 

The amount of prop storage space required 
will vary with the emphasis placed on tele- 
vision and on the availability of other storage 
areas. 

The director and assistant director will re- 
quire office areas. 









Visual Aids Department 


The increasing use of ETV has not eliminated 
the need for o complete visual aids department, 
but has increased it. Figure 16 shows a visual 
aids department. In larger schools, 18 to 20 sq 
ft per ECS would provide centralized visual aids 
facilities for both the basic sciences and the 
dental science divisions. 
Graphic Arts. Drafting tables, plan file cabi- 
nets, and a sink or lavatory should be provided. 
Another room is needed for production of 
the three-dimensional models. A workbench 
with sink and utilities is required. 
Photography. The room provided for the 
photographic section should be large enough 
to permit the photographing of patients, photo- 
micrography, copying, film processing and 
printing, and print and slide finishing. It might 
also include equipment for preparing and pro- 
jecting printed pages and similar opaque mate- 
rials. The studio should be not less than 12 ft 
wide and approximately 35 ft long for making 
16 mm mation pictures and for their projection. 
Distribution and Storage of Visual Aids. 
Administrative offices are required for the 
maintenance of files and cataloging of material, 
control of distribution and the requisitioning 
of visual aids materials, and adequate space 
should be provided for storage of slides and 
films and for the storage, maintenance, and 
operation of all projectors. 


SUPPORTING SERVICES FOR LABORATORIES 
AND CLINICS 


The Feasibility of Centralized Laboratory Supply 
Services 


Figure 17 is an example of a reasonable plan for 
a fully centralized laboratory service. Since the 
operation of four-student laboratories for all 
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Fig. 17 Central laboratory services department. 


basic science departments requires that equip- 
ment and supplies be in the individual labora- 
tories prior to the beginning of a scheduled 
experiment, the central service facilities make 
delivery by placing each laboratory's equip- 
ment and supplies on trays, The trays are then 
placed on carts which circulate between the 
laboratories on regular delivery rounds. 


Services Requiring Both Departmental and 
Central Facilities 


Animal Quarters Although holding rooms for 
small animals adjoin research and teaching 
areas, a dental school must still provide one 
large and centrally located animal area. 

To avoid the possible spread of disease, dif- 
ferent species of animals should never be 
housed in the same room. Ideally, then, the 
central animal area should consist not of one 
large room but of a number of smaller ones. 
No room should be larger than 600 sq ft—a 
size which will amply accommodate 32 large 
dog cages. 

Space requirements for smaller animals 
vary, and the following table provides examples 
af the net footage needed: 


Wloe! 6, cahetesi ies biar anerehenls 7 per sq ft 
Gulia DIOS s 53k. .c ae.0la wietacewiew. wie 2 per sq ft 
a RC re 5 per sq ft 
Rabbits... . 1 per 2 sq ft 


In addition to this net space, allowance must 
be made for corridors and vestibules within 
the quarters, as well as for storage. 

Storage places no major demand upon avail- 
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able space. Adequate facilities permit the stor- 
age of bedding, housekeeping supplies, and 
enough food for one day near the central hold- 
ing rooms, Bulk storage is not necessary. 

Ancillary facilities of the central quarters 
will, however, ocenpy substantial amounts of 
space. These should include a receiving or 
isolation room where animals can be held 
for observation during laboratory tests, and at 
least one adjoining small laboratory and per- 
haps more, depending upon the size of the 
school's research program. 

There should be a small room for preparing 
food for the animals, and a much larger area 
for washing and sterilizing cages. The washers 
and sterilizers used here must be big enough 
to accommodate the largest cage. (Fixed cages, 
which must be washed within the holding 
rooms, are so arranged that refuse can be 
washed into a gutter and then into a flushing 
drain.) 

Other facilities found in the larger animal 
quarters include animal surgery rooms, 
equipped with their own ancillary facilities 
for instrument sterilization and storage, re- 
covery rooms, an autopsy room, an incinerator 
room, and a refrigerated storage area. Offices 
for a veterinarian and for an animal keeper are 
also provided. 

The planning of the central animal area 
should not be undertaken without thorough 
consideration of such factors as insect and 
pest control, the reduction of noise and odors, 
and the sanitary disposal of refuse. Animal 
quarters should not be visible to the public, 
and they should be arranged so that the re- 
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ceiving of animals is simplified and the possi- 
bility of their escape minimized. The preferred 
location is on the ground level or in a properly 
air-conditioned basement area. 


Technical Shops The technical shops are re- 
sponsible for the upkeep and repair of the more 
complex equipment and devices employed by 
the various school departments. They also 
design and fabricate unique apparatus required 
for research and experimentation. 

Though smaller shops of this type are at- 
tached to one of the basic science departments, 
the services of the central technical shops, 
with their larger staffs and more extensive 
equipment, should be available to all depart- 
ments, including the basic sciences, of the 
dental school, 

Even schools which do not require these 
specialized technical activities will need to pro- 
vide the modest facilities required for the rou- 
tine maintenance and repair of standard dental 
equipment, such as engines, lathes, and dental 
chairs. Because major repairs of this type are 
ordinarily made under contract, only limited 
equipment is necessary. 


FACULTY FACILITIES 


Office Facilities 


A uniform allowance of 200 sq ft for each full- 
time faculty member will provide enough space 
to assure an individual office for each teacher 
with the rank of instructor or above as well as 
sufficient additional space for department 
heads and others with administrative responsi- 
bility. 


Research Facilities 


Space requirements for faculty research are 
particularly difficult to anticipate. An allowance 
of 100 sq ft for each full-time faculty member 
represents the equivalent of one small labora- 
tory for each two teachers. 


Function and Location 


Faculty facilities are usually included in the 
area of major dental school activities, a loca- 
tion with obvious functional advantages (Fig. 
18). If they are housed separately from under- 
graduate areas, however, future expansion of 
offices and research space is simplified, Also, 
if faculty facilities are grouped together in a 
separate area and their assignments controlled 
by the office of the dean, rather than by the 
department, the problem of transferring as- 
signed facilities from one activity or faculty 
to another will be simplified. The relative merit 
of separate or departmentally integrated facil- 
ities should be carefully weighed before final 
decisions on exact locations are made. 


GRADUATE AND POSTGRADUATE FACILITIES 


In the basic science departments, an allowance 
of 150 sq ft per student will permit a two- 
module office and a four-module laboratory for 
each four graduate students. In the clinical 
departments, an allowance of 100 sq ft per stu- 
dent will permit one small combination study 
and research area for each four students. Addi- 
tional operatories will also be needed. 

Graduste programs should also be ade- 
quately provided with study cubicles and re- 
served library study rooms for the specific 
use of their students. 
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Fig. 18 Departmental office and research area. 


AUXILIARY PERSONNEL 
Training Facilities for Dental Hygienists 


Dental hygiene students may share classroom 
space, facilities of the x-ray department, and 
the library, for example, with dental students. 
If ample laboratory space is available in the 
dental school, this, too, may be shared, al- 
though a separate laboratory for hygiene stu- 
dents facilitates class scheduling for courses 
like dental anatomy and prophylaxis technics, 
which have heavy clock-hour laboratory re- 
quirements, The laboratory should be equipped 
with low benches having electricity, gas, and 
air outlets, Sufficient laboratory positions to 
accommodate an entire class are needed. A 
space allotment of 600 sq ft per 16-student 
module should be adequate. 

The clinic space for the dental hygiene pro- 
gram may be either in a section of the main 
clinic or in a separate clinic. 

If any increase in enrollments is planned for 
a later date, enough space should be allocated 
originally and utilities installed to provide for 
the added students, even though all space is 
not immediately equipped, 

Hygienists will require lounge, locker, and 
toilet facilities. In some schools, they will share 
these facilities with other women, 

The careful location of a hygiene clinic is 
one way of providing flexibility in school plan- 
ning. Hf, at some later date, it should become 
necessary to expand the school's clinical facil- 
ities, the dental hygiene clinic can be relocated 
and its former facilities incorporated into other 
clinics. 


ADMINISTRATIVE FACILITIES 


One of the focal points of dental school activity 
is the administrative area. Though it should 
be readily accessible to visitors, it need not be 


SEMINAR & DATA OFFICE 
OEP'T, LIBRARY ANALYSIS 
& MIMEO 


OFFICE 


OFFICE 


— OFFICE 












OFFICE 





OFFICE 


OFFICE 


OFFICE 


OFFICE 


UTILITY SHAFTS 








STORAGE 





OFFICE 


24 6 6ft 
— 


in a predominant location. In some schools, 
it is located on an upper floor, convenient to 
an elevator or stairway. 

In general most dental schools will to some 
extent undertake duties which fall into three 
broad categories—academic policy, student 
affairs, and business and personnel manage- 
ment. 


Academic Offices 


In planning the office of the dean, space must 
be allotted for the dean's private study and for 
his secretary — with due regard paid to the need 
for bookshelves, filing space, and office sup- 
ply storage. A conference room may also be 
necessary. In addition, offices will be required 
for an assistant or associate dean and his 
secretary. Whether or not the dean's offices 
should be grouped so that the secretarial staff 
may share a large single office is a decision for 
the individual school. In programming, approx- 
imately 1,500 sq ft should be adequate for 
these rooms. In larger schools, an office for 
another assistant dean may be needed, 

Where the programs warrant it, graduate and 
postgraduate divisions will have their own 
officers and offices, and extensive research 
activity will require a research coordinator, 
who will also need an office. Schools training 
dental hygienists or dental assistants will need 
office accommodations for the director of these 
programs. Some schools also include an office 
for part-time faculty members in the adminis- 
trative area, In programming, allow 200 sq ft 
for each office and 300 sq ft for each confer- 
ence room required in connection with these 
programs. 


Student Affairs 


Schools which do not depend upon the univer- 
sity for such services will require a registrars 


office to process applications for admission, 
to supervise registrations, and to maintain stu- 
dent records. 

Many schools also offer active programs 
of student assistance, including counseling 
and advisory services, and office space is re- 
quired for the professional personnel who con- 
duct them, In some schools, offices are pro- 
vided for the chaplains appointed to serve their 
students. All schools will probably need space 
to house expanding scholarship and loan active 
ities, and, in some, additional space will be 
needed to handle student housing services. 
In small schools or in schools with very limited 
responsibilities for directing student affairs, 
these activities will probably be combined with 
those of a business or personnel office. 


Business and Personnel Management 


Some schools have little more than a cashier's 
office and a minimum of clerical help. Others 
maintain a complex accounting and fiscal 
operation, headed by the office of the bursar. 

A public relations department, personnel 
offices, and stenographic-dictaphone pools 
may also be needed in larger institutions. Ade- 
quate space for stock rooms and administrative 
records is always essential, The advisability 
of employing an administrative director of 
clinics should be considered, and some schools 
today strengthen this service by adding a social 
worker. 

In some activities — printing and publications 
is one—the type of equipment largely deter- 
mines space needs. Offset printing presses will 
be desirable in some schools; others need little 
more than mimeograph machines, and their 
space requirements will vary accordingly. 

Mail rooms which consistently handle bulk 
mailing require @ special space allotment. 

The actual allocation of space for the various 
business functions and for the administration 
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of student affairs will vary widely. For the aver- 
age school, however, total space needs for 
these two groups of functions will probably 
be adequately met by an allowance of 25 sq ft 
per ECS. 


STUDENT FACILITIES 
Bookstores 


For most schools, an allowance of from 8 to 10 
sq ft per ECS—with a minimum of 500 sq ft— 
is a good preliminary estimate of bookstore 
space. This will provide room enough both 
for open displays and for some storage. If 
possible, the store should be located near the 
student lounge or the cafeteria. 


Student Lounges 


The student lounge is importent —perhaps 
indispensable—to a dental school, and the 


availability of similar facilities elsewhere on 
the campus does not, in this case, reduce the 
need for a lounge in the dental school itself. 
The lounge is the students’ socis! center. 

Although the number of women enrolled in 
undergraduate dental schools is small, schools 
should provide separate lounges for their con- 
venience. In some schools, women dental 
students will be able to share the lounges pro- 
vided for student dental hygienists and dental 
assistants. 

In programming, the committee should 
estimate lounge space at 23 sq ft per ECS for 
a cless size of 96. For classes of different sizes, 
200 sq ft should be added or subtracted for 
each group of 16 students. These amounts 
permit simultaneous occupancy by approxi- 
mately 25 percent of the total enroliment. 


Locker Rooms 


Adjoining the lounge areas should be adequate 
toilet facilities and—if feasible—the student 
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locker rooms, Locker rooms should at least be 
convenient to the part of the school where the 
student spends most of his academic day— 
near the basic science and preclinical technic 
laboratories for freshmen and sophomores, 
near the clinics and associated clinical labora- 
tories for juniors and seniors. 

The locker room area required for male stu- 
dents can be estimated at 1,800 sq ft for an 
entering class of 48 (or three 16-student mod- 
ules); this amount should be increased by 500 
sq ft for each additional group of 16 students, 

As to the lockers themselves, the types 
chosen should depend on the use to which they 
are put. If dental students are expected to keep 
their instrument cases in clothing lockers, 
the size of the case should be established and a 
prototype made so that the suitability of the 
lockers can be tested before they are pur- 
chased. The lockers chosen should also be 
large enough to accommodate other dental 
equipment, 
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INTRODUCTION 


This section deals with design for the follow- 
ing nursing programs, respectively: the dip- 
loma, associate degree, baccalaureate and 
graduate degrees, and practical nursing. In 
each section, a description is presented of spe- 
cial aspects of each program. A hypothetical 
school has been described and space require- 
ments determined. No attempt wos made to 
compare the space requirements of one pro- 
gram with another, since each has its special 
needs, precluding a common basis for com- 
parative purposes. For example, each program 
differs in purpose, curriculum, and graduation 
requirements. 

The second half of this chapter sets forth 
planning considerations which will affect the 
architectural design of a facility. No attempt 
is made to outline finished plans since this 
should be the decision of the individual school, 
after 6 careful evaluation of various alterna- 
tives. Moreover, before the architect begins 
to develop his plans, the school must first 
establish its educational program. 


DIPLOMA NURSING PROGRAMS 


The diplome nursing program is conducted by a 
single-purpose achool and may be either hos- 
pital-sponsored or independently incorporated. 
This program serves the interests and needs 
of qualified high school graduates who want 
(1) an education centered in @ hospital, and (2) 
an early and continuing opportunity to be with 
patients and with personnel who provide health 
services. (See Fig, 1 and Table 1.) 


Program Characteristics 


Diplome programs emphasize the basic scien- 
tific principles of nursing care and of recogniz- 
ing indications of diseases, disabilities, and 
patient needs. The curriculum is planned to 
equip graduates with the skills necessary to 
organize and implement a nursing plan thet 
will meet the immediate needs of one or more 
patients, to be responsible for the direction of 
other members of the nursing team, and, to the 
degree possible, to promote the restoration of 
the patient's health. 

Some graduates of diploma programs may 
wish to fulfill requirements for a baccalaureste 
degree in nursing. Admission is granted in 
accordance with the admission policies of the 
particular college or university they wish to 
attend. 





THE ASSOCIATE DEGREE NURSING PROGRAM 


The associate degree nursing program is gen- 
erally established as 6 division or department 
of a community junior college, although some 
are in four-year colleges or universities. This 
Program is designed to fulfill the educational 
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needs of qualified high schoo! graduates who 
want (1) to prepare to practice nursing as regis- 
tered nurses, and (2) to study in » college where 
they may share responsibilities and privileges 
as well as intellectual and social experiences 
with students in other educational programs, 
(See Fig. 2 and Table 2.) 


Program Characteristics 


The following characteristics identify as- 
sociate degree nursing programs: 

1. The college controls, finances, and ad- 
ministers the program. 

2. The program conforms with the overall 
Standards and policies of the college and op- 
erates within the framework of its organization, 
administration, interdisciplinary curriculum 
committees, and the student personnel pro- 
gram, 

3. The policies and procedures promulgated 
for faculty in other college departments also 
apply to the nursing faculty. 

4. Members of the nursing faculty plan, 
organize, implement, and teach the nursing 
courses. They select, guide, and evaluate all 
learning experiences including those in the 
patient care areas. 

5. The college, by means of written agree- 
ments with hospitals and other agencies in the 
community, provides clinical facilities essential 
to nursing education, 

6. Students meet the requirements of the 
college and its nursing department for admis- 
sion, continuation of study, and graduation. 

7. The nursing program is organized within 
the framework of the community junior col- 
lege curriculum pattern leading to an associate 
degree. 

Graduates of the associate degree nursing 
Program are prepared to give patient-centered 
nursing care in beginning general-duty nurse 
positions. They are prepared to draw upon a 
background from the physical, biological, and 
social sciences in administering nursing care 
to patients. They relate well with people and 
are self-directive in learning from experience 
48 practicing nurses. They are prepared to co- 
operate and share responsibility for the pa- 
tients’ welfare with other general-duty nurses, 
head nurses, supervisors, attending physi- 
cians, and others. As all other beginning prac- 
titioners, these graduates need to be oriented 
to new work situations and given time and 
Opportunity to become increasingly effective 
in the practice of nursing. 

The program is complete for its purpose. 
Some graduates from associate degree pro- 
grams may tater wish to fulfill requirements 
for a baccalaureate degree in nursing. 


BACCALAUREATE AND GRADUATE NURSING 
PROGRAMS 


Program Characteristics 


Undergraduate Programs) =A nursing program lead- 
ing to a baccalaureate degree is conducted by 
an educational unit in nursing (department, 
division, school, or college) that is an integral 
part of a college or university and is organized 


and controlled in the same way as other units 
in the institution, (See Table 3.) 

The baccalaureate degree program is de- 
signed to serve the needs and purposes of 
persons who want (1) to learn and practice the 
humanistic and scientific bases for care of 
patients, (2) to prepare for nursing at the bac- 
calaureate level, (3) to share with students pre- 
paring for other occupations all the general 
advantages of a college or university prepara- 
tion, and (4) to acquire a baccalaureate educa- 
tion o8 @ prerequisite for graduate study to 
prepare to practice in such specialties as teach- 
ing, administration, or research. 

Graduates of baccalaureate programs are 
prepared tor nursing positions in community 
health services and may advance without 
further formal education to positions, such as 
head nurse and team leader, which require ad- 
ministrative skills. Graduates also have a 
foundation for continuing personal and profes- 
sional development and for graduate study in 
nursing. 

Some graduates of associate degree and 
diploma programs in nursing may wish to ful- 
fill requirements for # baccalaureate degree in 
nursing. Admission requirements vary with 
different colleges and universities. 


Graduate Programs A graduate nursing program 
is organized similar to other graduate programs 
within the university. With only few exceptions, 
these sre offered in conjunction with a bac- 
calaureate nursing program. (See Table 4.) 

The graduate program is designed to prepare 
nurses for leadership positions in teaching and 
administration in all types of educational pro- 
grams. Such a program also provides an oppor- 
tunity to study for supervisory and administra- 
tive positions in nursing service. Consultants, 
clinical specialists, and research workers 
also require graduate study 

(See Fig. 3.) 


PRACTICAL NURSING PROGRAMS 


Seventy-five percent of the astate-approved 
nursing programs leading to a4 practical nurse 
certificate are controlled by educational inati- 
tutions or agencies. The majority are under 
state and local boards of aducation. The re- 
mainder are mostly under the contro! of hos- 
pitals, with the exception of about six which 
are under other community agencies. (See 
Tables 5 and 6 and Figs. 4 and 5.) 


Program Characteristics 


The practical nursing program which leads 
to a certificate or diploma is usually one year 
in length, self-contained, complete, and sat- 
isfactory for its own purpose, providing prep- 
aration exclusively for practical nursing. 
(California and Texas call these programs 
“Vocational Nurse Programs” and license the 
graduates as Licensed Vocational Nurses.) 
This program's objective is to prepare a needed 
worker in nursing service who will share in 
giving direct care to patients. Graduates of 
practical nursing programs perform two major 
functions: 
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TABLE 1 Space Requirements for a 3-Year Diploma Program with a Total Entering Class of 64 and 
a Total Enrollment of 148 
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of nize, net 
rooms each area 
room | (aq, ft.) 
= a 
Teachingsst <. osc 0 0cacscucnsscens - t), 330 
Lesture-demonateation 1 room. 75 | 1,040 | 
Cc ms. 38} 1,370 | 
Conference 16 000 | Additional required in hospital, 





Multipurpose room wit! aR and utility 
room... a 

Science Jaboratori 

Srocage—tenny sig a a 
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2, 000 | 8 berts 
Optional 








- 120 
- 3, 000 3,000 hooks; 1,000 bound periorlion) volumes 


FCO ss sicsccwpt sceceacqacesweeees 


= 300 Shared with administrative staff 
100 | watereloset and 2 lavatorios. 





























Adtinistration...............---+---. - | 4,660 
Lobby—reception area.............-.-.--- ~- 100 | 
General office... .. 5 400 
Secretary-receptioniat, 
Clerk-typista | 
Btorage aref.......-. 6.22 --sesees-=<----ee - 120 
Duplicating area. sic ~ 100 
Director's office_.-..... - 340 With coat closet anc toilet 
Director’s secretary office jon 1 100 
Assistant director's office......-.-- 1 120 
Registrar's office and admissions office. sd - 140 | Combined function 
Students’ counselor's office__._.........-..- 1 100 | 
Students’ health service....-.-.........-.-- - - | shared with hospital employees’ health 
service 
Staff lounge Es eal anna tome at ie ip os ecxtcakes - - | Shared with faculty 
Visitors’ toilets 
MOR vceancsuspeanancesae deers cetree nd - 40) EL watercloset, | lavatory 
WGtMRinvssas6rt ase wens st onnupaeses - 40 | 1 watercloset, 1 lavatory 
ae 
PUPAOTUAR ce oc o.oo one se eee ss eawsies - 1, 580 
Baicants toilets; 
peepee svi bencwaneteutets aes - 120 | 1 watereloset, 1 lavatory, including 10 full- 
size lockers. 
WOM ccscs «sav zenweeeracets - 280 7 watercloscts, 7 lavatorivs. 
Students’ lounge __-_. - 300 
Lockers. - . - ----- a - 240 30 full-size lockers. 
Janitors’ closets. ........--- - 40 | OF as required. 
t alcoves... -.--- - - Aw required. 
Vending machines. . - - | - Aw required, 
Telephone booths_- - = Aa required, 
Drinking FOUN URS: - - Minivan of 4—recessed of ax required, 
General storage - - 400 
a 
14,847 | Net area, 
9,808 | For walls, partitions, corridors, stairs, and 
iNechanical space, 
24, 745 Total gross arca. 
= 
167.2 | Area per enrolled student. 
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Storage and preparation room....---.------ are taught in the home school. 
WOOO cain wis cen twen eds conpnssone 
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Total net area, 
For Walls, parsitions, corridors, stairs, and 
mechanical spa 
Total gross area. 
Area per enrolled student, 
Agsomblly rO0M wo son os se on cen en coe cece Fiat floor. 


Total net area. 
For walls, partitions, corridors, stairs, and 
mechanical space, 
Total gross area. 


250.2 | Ares per enrolled student. 
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Fig. 1 Space relationships in the diploma program, 


1. Under the direction of a registered nurse 
or physician, they administer nursing care in 
situations relatively free of scientific com- 
plexity. 

2. In a close working relationship, they as- 
sist registered nurses in providing nursing 
care in more complex situations. 


ARCHITECTURAL CONSIDERATIONS 


The physical essentials of the various spaces 
required for any type of program of nursing 
education are briefly described in this section. 
All the spaces noted, however, are not neces- 
sarily required for all programs. Moreover, 
many of the spaces may be used in conjunction 
with other departments of a community col- 
lege, a university, or institution to which the 
nursing education program is related. Where 
possible, variations are noted. 

The diagrams of teaching spaces are only 
suggestive of one method of arranging these 
spaces. The tinal scheme used by a nursing 
education program will depend on its particular 
needs expressed in the written program. The 
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degree to which the architect can effectively 
design a facility depends largely on how thor- 
oughly the functional program of the proposed 
facility was prepored. 

Although each nursing education facility will 
find it necessary to determine its own space 
requirements in light of its own needs, the 
spaces required by most schools might be 
grouped under seven categories. These cate- 
gories include teaching spaces, research facil- 
ities, faculty offices, administrative unit, 
students facilities, supporting sreas, and con- 
tinuing education, 


Teaching Spaces 


Lecture-Demonstration Rooms The lecture-demon- 
stration room (Fig. 6) is used for the purpose 
implied in its name. Factors to be considered in 
determining physical dimensions are require- 
ments for the following; (1) teaching station, 
(2) demonstration area, (3) seating area, (4) 
projection space or room, and (5) storage 
closets. A brief description of each follows: 

Teaching Station, The teaching station 
should be equipped with chalkboards, tack 








boards, projection screens, and map rails 
above to support diagrams and charts. 

Demonstration Area. The demonstration 
area in front of the teaching station should 
be large enough to permit the use of equip- 
ment such as an adult-size bed or movable sec- 
tional counter units which have locking wheels 
These units, which have storage space under- 
neath, provide greater flexibility than fixed 
counters, since they can be assembled into any 
arrangement or length and can be stored else- 
where when not in use. 

A lavatory will be needed in the lecture- 
demonstration area for use whenever a patient 
care demonstration is presented. The doors 
into this room should be o minimum of 3 ft 
8 in. wide to provide an adequate passageway 
for a bed and other equipment used during a 
demonstration. 

Seating Area. Since good visibility of the 
instruction and demonstration area should be 
assured from all seats, a stepped floor should 
be considered, Steps should be so designed 
that each sight line misses the row ahead by 
4 in. Fixed seats equipped with hinged or re- 
movable tablet supports for writing are recom- 
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TABLE 2 Space Requirements for a 2-Year Associate Degree Program in a Community College with 


an Entering Class of 64 and a Total Enrollment of 104 


























Nursing education area 
Spaces Number| Group Total | Remarks 
of nize, net 
rooms each aren 
room | (aq, ft.) 
| 
Teaching. -. ; = 6, 120 | 
Lecture-demonstration room - 1 104 | 2,300 | 
Classrooma_...... edeccetnebsssence 1 “4 800 | 
Conference rooms. --.---.- hs s 16 900 | Additional required in hospital 
Multipurpose room with storage and utility 
rooms........-. > 1 - 2,000) & beds 
Storage—teaching aids. . t - 120 
Science laboratories... .. - - - In the college 
Library... ie | ie - | In the college 
el 
Faculty. - - - 1, 580 
OMG. «2:0 -2+5--- sestutensee aes 10 1 1,000 
Conference room... ........--.- 1 20 400 
ee rere er - - - In the college 
Washroom and toilets } - - 180 
——S——— | 
Administration. ......-....-.. - - 840 
Lobby-reception....... 0... ------5--- 1 - 100 
General office....-..---------- ! - 320 
Secretar y-receptionint - i - 
Clerk-typinta. ....------... 3 - 
Storage area... ...--- : | 1 - 80 
Duplicating area.---..----.....-.---- = . - In the college 
Director's office... ..-----. | 1 1 340 | With coat closet and toilet 
Registrar's office. _ . = - - In the college 
Admissions office... ...-.-.... = - - In the college 
Student counselor's office - ~ - In the college 
Students’ health service... ..------- - - | ~ In the college. 
Staff lounge—washroom and twilet ~ - | = In the college. 
Visitors’ toilets: 
EN Oot fo . cinanb oe cebgeaneseseonee | - ~ In the college 
Women... ....- ; - - - - In the college 
Supporting - 1,300 
Students’ toilets. _ 420 
Men's toilet - - - 1 watercloset, | lavatory, | urinal 
Women's toilets - 5 waterclosets, 6 lavatories 
Students’ lounge - Located in college. 
Lockers - 230) LOM fullsize lockers (Additional may be 
= needed in the hospatal) 
Janitors’ closets } 40° Ur as required 
Coat alcoves - - As required 
Vending machines. - - - As required 
Telephone booths. - = Aw required 
Drinking fountains - - - Minimum of 3-—recessed or as required 
General storage. . ' 600 
9.840 Net aren 
6.560 For walls, partitions, corridors, stairs, and 
mechanical space. 
16, 400 Total gross area 
<= 
157 7 | Area per enrolled student 


mended. Ten percent of the seats siiould be for 
left-handed students. 

Projection Room. A_ projection room 
separated from the classroom is desirable be- 
cause it eliminates such disturbing factors 
as noise and light. However, certain disadvan- 
tages of o separate projection room such as 
the need for an operator and for communication 
facilities between the operator and the instruc- 
tor should be considered. 

In leu of » projection room, a console for 
projection equipment is a good compromise. 
This console will contain all lighting and 
projection controls and will have locked stor- 
age space for equipment when not in use. 

if such a room is provided, it may siso be 
used for editing and storing material to be pro- 
jected. Provision, therefore, should be made for 
counters with storage space underneath. One 
of the counters should have @ sink, Open 
shelves or wall cabinets with glazed doors may 
be provided above the counters. 

The projection wall should have two small 
windows so that two projectors can show two 
images on the screens simultaneously, The 
width of the screen should be approximately 


equal to one-sixth of the distance to the last 
row of seats. Projection screens can be the roll- 
up type, either manually or mechanically op- 
erated, or the fixed type. Mechanical operation, 
although noisy, prevents accidental demage 
to the screen, 

Storage Closets. Storage closets with 
standard-height doors may be provided. 
Among other things, skeletons and full-scale 
models of the human body may be stored here 
if there is no centralized storage. 


Classrooms 9 The classroom (see Fig, 7) should 
provide an optimum setting for communication 
between the instructor and the students. 

The room's shape and size should permit 
easy visibility of written material on the chalk- 
board as well as the projected image on the 
screen. The need to maintain as close a verbal 
distance as possible between students and the 
instructor should also be considered. 

Acoustical treatment to support verbal com- 
munication and sound insulation to prevent the 
penetration of outside noises must be con- 
sidered in selecting structural and finish mate- 
rials, 





In addition to the floor area required tor 
seating, space should be allocated for teach- 
ing and demonstration and for mounting 4 
projector. 

Hf central storage of such teaching sids as 
skeletons and full-scale models of the human 
body is not provided, storage closets will be 
required in classrooms. 

A lavatory should be provided in the room 
near the teaching station so that it will be easily 
accessible for use whenever patient care is 
being demonstrated. 

The classroom door should be a minimum of 
3 ft B in. wide to permit easy transportation 
of an adult-size bed which may be required for 
demonstration. 

Equipment which will be needed for class- 
rooms includes chalkboards, tack boards, 
and projection screens. x-ray film illuminators, 
either portable or wall mounted, may also be 
used. 


Multipurpose Room = The multipurpose room (see 
Fig. 8) may be used for student practice of 
patient care as well as for classroom functions. 
Thus, the room should accommodate: 
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1. Adult-size beds which may be separated 
by curtains suspended from ceiling curtain 
tracks. 

2. A medicine preparation area including 
movable sectional counter units and fixed 
counters located at the wall, with sink and 
storage cabinets underneath and wall cabi- 
nets with glazed doors above. 

3. A handwashing demonstration unit and 
4 minimum of three lavatory basins, with foot, 
wrist, or knee control. 

4. Dressing cubicles, One method for pro- 
viding privacy is through the use of curtains 
suspended from ceiling curtain tracks. 

5. Storage closets for small equipment, 
linen, charts, and diagrams. These closets 
should have a full-size door and should be 
large enough to store skeletons and full-size 
models of the human body, if necessary. 

6. Chalkboards, tack boards, projection 
screens. 

7. Seating around tables for seminar-type 
lectures for 16 students. 

8. Space for projector mounting. 

X-ray film illuminators may be used in 
all teaching areas. They can be either wall 
mounted or portable. If portable, storage space 
should be allocated for them when not in use. 

Utility Room. The utility room can either 
be a part of the multipurpose demonstration 
room or may be separated by a solid partition. 

Although each facility must determine its 
own specific equipment needs, the following 
built-in features are recommended: 
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1. A counter with sink and storage under- 
neath with wall cabinets above 

2. Roughed-in plumbing to accommodate 
future fixtures 


Students * Conference Rooms (Teaching) Student con- 
ference rooms will be required in all programs. 
(See Fig. 7.) The number of such rooms will 
depend on the anticipated enrollment. Major 
planning considerations include: 

* Seating arrangement at tables for group 
discussions or lectures 

* Placement of chatkboards and tackboards 

* Adequate sound isolation from one room 
space to another 


Science Laboratories Students enrolled in as- 
sociate and baccalaureate degree programs 
in nursing attend science courses with other 
undergraduates. The trend in diploma pro- 
grams is to purchase instruction in the sci- 
ences from a local junior college, a college, or a 
university. To avoid the unnecessary duplica- 
tion of expensive facilities, diploma programs 
should pian science laboratories only if such 
facilities are not available from other institu- 
tions. (See Fig. 9.) 


Library Library facilities are required in. all 
nursing education programs. Wherever feasi- 
ble, a library may be shared with other types of 
programs; however, the diploma school will 
usually have its own library. An example of 
library facilities for a diploma program is 
shown in Fig. 10. 
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Fig. 2. Space relationships in an associate degree nursing program. 


The information presented is considered 
minimum for the needs of # nursing education 
facility whether it is part of a larger library or 
an independent library, In any event, future 
expansion should be a major planning consid- 
eration. 

Principal elements to be considered in de- 
signing a library include (1) the library room; 
(2) the librarian’s office; (3) the librarian's work- 
room; and (4) the storage area for audiovisual 
equipment and models. 

Library Room 

Reference and Study Area. Study space 
should accommodate a minimum of one-third 
of the total student body. Reference tables may 
be provided for one-half of these students and 
carrels for the other half. Teaching machines 
may be used in carrels. 

The reference and study area should occupy 
55 to 60 percent of the total floor space of the 
library room. 

Service Area. Card catalog and circulation 
activities should be located near the library 
entrance and reading area. 

Storage Area. All nursing programs should 
have an adequate amount of space for stacks 
to accommodate necessary titles and bound 
volumes of periodicals. Appropriate filing 
arrangements should be provided for reports, 
pamphlets, bulletins, microfilms, microcards, 
and programmed material for teaching ma- 
chines, For the diploma program, stacks should 
be provided for a minimum of 3,000 titles and 
1,000 bound periodical volumes. 


TEACHING SPACES 


CLASSROOM 
MULTIPURPOSE 
DEMONSTRATION ROOM 
3. PROJECTION ROOM 

4. LECTURE DEMO, ROOM 
$-7. STUDENTS’ CONF. 


~ 


SUPPORTING SPACES 


8. UTILITY ROOM 

9. STORAGE ROOM 

10, MEN'S ROOM 

11, WOMEN'S TOILETS 

12. MECH, EQUIP, ROOM 
13, A. & V¥, STORAGE ROOM 


ADMINISTRATION SPACES 


i4, LOBBY 

15. GENERAL OFFICE 
16. DIRECTOR'S OFFICE 
17, TOILET 

18. CLOSET 

19, JANITOR’S CLOSET 


FACULTY SPACES 
20-29. FACULTY OFFICES 
30. FACULTY CONF. ROOM 
31, COFFEE PREP. AREA 
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TABLE 3 Space Requirements for a 4-Year Basic Baccalaureate Nursing Program with an Entering 


Class of 96 and a Total Enrollment of 240 

































Nursing education area 
| 
Spaces Number} Group | Total Remarks 
of size, net 
rooms each aren 
| room | (sq. ft.) 
| ct 
Tedebing......6-2<0-< 7 ot - - | 4 064 
Lecture-demonatration rooms. 2 1204, 608 
Classrooms. ........--- 2 60 | 2,200 
Conference rooms... - 6 25 3,696 | Additional required in the hospital 
Multipurpose room wit 
observation rooms. - | 1 - 3,000 | 8 beds. 
Science laboratories... = - - In the college. 
Storage-teaching aida. | 1 - 160 
Reference gent room. 1 16 400 
Library . ; = - - Io the college. 
sl 
PACU os ancccccecccsacceccsncesse - - 3, 980 
Ofisen peer teg hassiaaeccsnceas 27 1| 2,700 ici ‘ 
are! omg tone iene - - - pending on the program 
Graduate assistanta’ office... ..-.-.------- ' 4 240 e 
Conference room. . ......---.----- t 40 720 
Lounge... woniie dog av ab ep ones awn | tt} - 320 | Shared with administrative staff—with 5 
| lockers. 
a 
Administration... . <i + | - - | 1,500 
(| 
Lobby-reception.......... -.---- Pre 1 = 100 
General office. .--..-..-.....----- . 1 i) 720 
Secretary-receptionist 
Clerk-typists 
Storage area. ....-.-..--.----------<0+0-- 1 - 80 
Duplicating area ~~. panne 1 - 80 
Dean's office. a eSipeids tie eaenet 1 - 340 | With coat closet and toilet 
Dean's secretary’ ROMORG hacoues ae 1 1 100 
Registrar's office - - | = | In the college 
Admissions office... .- - | = ~ | In the college. 
Student counselor's office. - - - In the college 
Studentsa’ health center... .....------- - - - In the college. 


Visitors’ toilets 







Janitors’ closeta_ 
Coat alcoves. 
Vending machines... - 
Telephone booths. ---- 
Drinking fountains. 


General avorage .---...---. 
Continuing education 


Assembly room... ......-- 


Conference room 


Lounge and reception area... ... 


Toilets 
M 


Librarian's Office 

The librarian's office should be separated 
from the library room by @ glazed wall parti- 
tion or « view window to enable the librarian 
to oversee activity in the library, The office 
should be sufficiently large to accommodate 
several people for an informal conference and 
should be equipped with necessary furniture 
including bookshelves, desk, and typewriter 
stand. 

Librarian's Workroom 

The workroom should be adjacent to the 
library room and to the librarian’s office. Direct 
access should be provided into the corridor 
to permit easy deliveries by either a 3-ft B-in, 
clear opening or double doors. 





1 Invatory 


As required. 
As required. 
Aa required 
| | As required. 














167 aq. {t. 


Area_ per enrolled student, 


1 waterclosat, | lavatory 
1 watercloset, 1 lavatory. 


1 watercloset; 1 urinal. 

13 waterclosets; 13 lavatories 

In the college 

250 full-size lockers or as required 


Minimum of 7—recessed or as required 


Folding partitions to divide the room into 4 


1 watercloset; 1 urinal; | lavatory 


For walls, partitions, corridors, stairs, and 


approximately 


bee ween gs | = - | 2,560 
eSpaesaausecctes 1 100 | 1,600 
spaces (optional) 
EZ - - - Optional. 
“| S : 700 
Caaeds 1 - | 1% | 
1 - i 130 | 1 watercloset, 2 lavatories 
eivnee L | 
| 24,044 | Total net area, 
16,029 
| mechanical space 
| | 40,073 | Total gross area. 
a 
| 166.97 
| 





The room should include: 

* Counter worktop with sink and storage 
cabinets underneath; part of the counter should 
have knee space underneath 

+ Storage shelves or wall cabinets sbove 

* Adequate number of electrical outlets 

* Space allocation for desk, worktabies, 
movable book carts 
Reference Reading Room 
Nursing education programs which use adja 
cent library facilities may need only a small 
reterence-reading room in the nursing educa- 
tion facility. Standard references and profes- 
sional periodicals should be kept in this room, 
where study space should also be provided. 

Equipment such as shelves, storage cabi- 


nets, reference tables, and seats sround tables 
for 16 people should be provided. 

Storage Area 

Some nursing education programs may wish 
to centralize all teaching sides under the librar- 
ian's supervision, Such a center is sometimes 
referred to as the Instructional Materiats Cen- 
ter (IMC). If provisions for storing skeletons 
and full-scale models of the human body are 
not made elsewhere (i.¢., lecture-demonstra- 
tion room, classrooms, or multipurpose dem- 
onstration room), & central storage facility 
should be provided. This room should be 
placed close to the library and should be 
equipped with sturdy open shelving to hold 
heavy equipment. In planning the space to be 
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TABLE 4 Space Requirements for a 2-Year Graduate Nursing Program in Conjunction with a Basic 
Baccalaureate Program \ with a Total Entering Class of 30 and a Total Enroliment of 60 


Nursing education area 





| | 
Spaces |Number) Group | Total Remarks 
of | wise, | net 
rooms each | area 
| room | (aq. ft.) 
TUGROON ivdesanswaesso=asuackeds - ft 2 | - _| 0 1, no | } 


Shared with undergraduate program, 
Shared with undergraduate program. 


Lecture-demonstration room... ......... ~~. 
Classrooms... ....... sep mig a setae he as 





Seminar rooma. . . . ee 
Reference-reading room. ....----.--------- 400 | 
SRN a Ase ean Dane oe 7 Q | - Shared with college. 
——=— 
Research laboratories - 7, 736 


Behavioral science. . ing aaanonal 
Waiting G90 S ss ioc co ee es s 
Nursery an 
Observation rooma_____ 
Interview rooms.............. 
Conference room a eae 
Data analysis room. ............-...--.-.- 
Multipurpose projects room... 





Faculty _ 


OMnte. - pcan acne 
Research space added 

Graduate nssistant's office 
Secretaries’ office 









Depending on program. 




















Toilets: 
Men... SAN cavnenni0orensiseis sx 1 water closet, | urinal, | lavatory. 
WR. ace : | 1 - 150 | 3 waterclosets, 3 lavatories. 
a 
Supporting : - - - Shared with undergraduate program. 
————— 


11,741 Total net area 
7,827 For walla, partitions, corridors, atairs, and 
mechanical space. 





19, 568 Total gross area. 
$26.1 | Ares per enrolled student 





TEACHING SPACES 


1, CLASSROOM 

2. MULTIPURPOSE ROOM 

3. LECTURE DEMONSTRATION ROOM 
4-S. STUDENTS' CONFERENCE ROOM 
6, REFERENCE READING ROOM 

7, STORE ROOM - TEACHING AIDS 

8. UTILITY ROOM 

9, STORE ROOM 


TEACHING SPACES 
| 






FACULTY SPACES 


10-14, FACULTY OFFICES 





SUPPORTING SPACES 


15, STUDENTS’ LOCKER ROOM 
16, STUDENTS* LOUNGE 

17. JANITOR'S CLOSET 

18, VENDING MACHINES 

19. TELEPHONE BOOTHS 

20. M. TOILETS & WASHROOM 
21. W. TOLLETS & WASHROOM 





| 
4 


FACULTY OFFICES 


ADMINISTRATION SPACES 


22. DIRECTOR'S OFFICE 
23. LOBBY-RECEPTION AREA 


SUPPORTING SPACES 


ADMINISTRATION 





10' 5 0 10 30 
el 


Fig. 4 Space relationships of a practical nursing program in a vocational school. 
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TABLE 5 Space Requirements for a 1-Year Practical Nursing Program in a Vocational School with 





an Entering Class and Enrollment of 64 


Spaces 


Teaching _- 


Jecsiretemensirssan room. 
Classrooms. 
Conference rooms 


Mussipurenes room with storage and uNtey. | 


Storigeduaching aide. 
Reference-reading room. 
Library . . 


Faculty. 


Offices . 
Lounge. 
Toilete and lockers. 


Administration. ._. 


Reception and preerel, office. 
Storage area 
Duplicating area. 
Director's office, . 
Registrar's office. 
Adminsions office 
Student counselor's office 
Studenta’ health service. 
Staff lounge. 
Washroom, toilets, and lockers. 
Visitors toilets: 

Men... 








Supporting. . - 
Students’ toilets: 
Mi 


Women. --- 
Studenta’ lounge 
Lock 





Vending machines___.- 
Telephone boothe._ 

Drinking fountains_ a 
General storage... ..--. s 





EACHING SPACES 








ADMINISTRATION 


i" 
7 


26 


Fig. 5 Space relationships of a practical nursing program in a hospital, 








Nursing education area 


| 
Total 
net 
aren 
(aq. ft.) 





Number 
of 
rooms 


Group Remarks 
tize, 
each 
room 


a= 


Additional required in hospital. 


| 8 beds 


Shared 


School faculty lounge 
Shared 





Shared 
With coat closet and toilet 
Shared 
Shared 
Shared 
Shared 
Shared. 
Shared. 


Shared 
Shared. 





1, 825 





180 | 2 waterclosets, 2 urinals, 2 lavatories. 


4 waterclosets, 4 lavatories. 


1 full-size locker for each new student and 
each staff member, 

Or aa required. 

Or a required 

Aa required. 

As required. 

Minimum of 2 recessed or as required 


ypu 
oe 
oS 


+e ae 








Total net area. 
For walls, partitions, corridors, stairs, and 
mechanical apace 





‘Total gross area. 








Area per enrolled student 


TEACHING SPACES 


1, CLASSROOM 

2. MULTIPURPOSE ROOM 

3. LECTURE DEMONSTRATION ROOM 
4-5, STUDENTS’ CONFERENCE ROOM 
6. REFERENCE READING ROOM 

7. STORE ROOM - TEACHING AIDS 

8. UTILITY ROOM 

9. STORE ROOM 


yw 


FACULTY SPACES 


10-14, FACULTY OFFICES 


SUPPORTING SPACES 


STUDENTS’ LOCKER ROOM 
STUDENTS’ LOUNGE 

JANITOR'S CLOSET 

VENDING MACHINES 
TELEPHONE BOOTH 

M, TOILETS & WASHROOM 

W. TOILETS & WASHROOM 
MECHANICAL EQUIPMENT ROOM 


45. 
16. 
17, 
18. 
19, 
20. 
ai, 
22. 


FACULTY OFFICES 


ADMINISTRATION SPACES 


23. STAFF LOUNGE 

24, ADMISSION & REGISTRAR'S OFF. 
25. FILES & STATIONERY STORE ROOM 
26, DIRECTOR'S OF FICE 

27. LOBBY-RECEPTION AREA 


SUPPORTING SPACES 
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Shelf above _ 
Coat rod 


a 
a 
a 
oO 
o 
“ 
eC 
=a 
Ke 


COUNTER 
Storage | 
cabinets/ 

\ below «/ 7 __ 7 
& ROLL-UP 
S 
SCREEN 
\ ABOVE 


SPEAKERS 


Fig. 6 Lecture-demonstration rooms. 


provided for storing charts and diagrams, con- 
sideration should be given the need for easy 
identification and accessibility, 

Full-scale skeletons and models of the 
human body, preferably mounted on a small 
cart for easy transportation, should be stored 
in full-size closets. Small models of parts of 
the human body may be stored in wall cabinets 
with glazed doors for easy identification. It 
may be preferable to store certain audiovisual 
items within the room in which they are used. 
In addition, & general storage area or room is 
required, and provision for storing teaching 
machines should be made. 

A building with more than one story will 
need at least one service elevator for trans- 
porting heavy equipment 


Sx CHALK BOARDS\ 
Ss. on each side 


PROJECTION 


“MOVABLE 
SECTIONAL 
COUNTER UNITS 


LAV. 


[ ] 


~~ TV 





Research Facilities 


Research facilities will be required only by the 
baccalaureate and graduate nursing education 
programs. Typical laboratory arrangements 
are shown in Fig. 11 

In some instances, nursing education pro- 
grams will need to develop research tacilities 
either for graduate students or faculty mem- 
bers. The amount of laboratory space required 
depends upon the type of research program 
offered. Therefore, before architectural plans 
are developed, the needs should be carefully 
evalusted and defined by the faculty members 
and others who will use the laboratory facili- 
ties. 

The building program tor research facilities 


WALL CABINETS ABOVE 
| __— COUNTER ___ 
; | Storage cabinets |! 
| below H 
| |PROJECTION SPACE 
! | 
| 


SinkICOUNTER 


it 


| 
| 


will vary among schools since it must be based 
on each school’s individual requirements. Re- 
search facilities may include: 

* Biological science laboratories 

* Behavioral science laboratories 

* The data analysis room including offices 
and conference room 

* Multipurpose project room(s) 


Biological Science Laboratories Biological science 
laboratories will need the following spaces: 

* Separate offices for each researcher 

* Storage or supply preparation room to 
serve several laboratories, for equipment, 
glassware, and supplies 

* Deluge shower and eye bath for emer- 
gencies 
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COUNTER 





Sink COUNTER 





Coat rod. 
helf obov 


COATS 
|Louvers 
oO 


| < 
° 
ao 
Me 
lo 


j= 


7 ae 
am tt er | 
| l j a 4 


3-2 1/2" 





__Lockers 


tire eri a 


CORRIDOR 





MOVABLE SECTIONAL 
COUNTER UNITS 








Seo SCREEN ABOVE 


A mC 
SPEAKERS 9, CHALKBOARDS 











(b) 


Fig. 6 (cont.) Lecture-demonstration rooms. 
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PROJECTION ROOM 
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Fig. 7 
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TABLE 6 Space Requirements for a 1-Year Practical Nursing Program in a Hospital with an Entering 
Class and Total Enrollment of 64 


Spaces 


Teaching - 


Lecture-demonatration room 


Classrooms . . 
Conference rooms... __ 


Multipurpose room with storage and utility 


rooms. . 
Storage-teaching aida. 
Reference-reading room. 
Library... _- ss 
Raoulty: . .2....5.- 
Offices . 
Administration. 


Lobby-reception area_ 
Storage area. coneae 
Duplicatiog Ot08.. 5525 
Director's office... . 


Staff lounge and washroom. 


Tolleta and lockers 
Supporting... ..-_ -- 


Studenta’ toilets: 

Men 

Women....-.... 
Studenta’ lounge. ... 

kere. _ 

Janitors’ closets. 
Coat alcoves. 
Vending machines _- 
Telephone booths. _. 
Drinking fountains 
General storage... . ._- 


ck 8 86T.e 


i Sion 
Torro * 








Nursing education area | 





Group 
ol sixe, 
each 
room 








Total 
net 
area 
(aq. ft.) 








1, 265 | 


180 
180 | 
140 | 
100 | 
40 
25 





7,913 
5, 276 





13, 188 
= 


206, 06 


Remarka 


Additional required in hospital 
& beds 


Shared with « hospital. 


| Shared with hospital 


With coat closet and toilet 
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Design factors to be considered for these 
laboratories are: 

* Counters of different heights with knee 
Space underneath and reagent shelf. These 
may be located along the walls or, if the space 
permits, an island-type counter similar to 
others should be provided 

* Chemical-resistant sinks with hot and cold 
water. 

* Gas, air, and electrical outlets. 

* Fume hoods with adequate exhaust system 
and sprinkler heads 

* A refrigerator or freezer may be needed 
for these laboratories. 
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Fig. 8 Multipurpose room. 


it is assumed that the animals needed for 
research will be supplied from a central loca- 
tion, since it would not be economically feasi- 
ble to construct special animal housing facil- 
ities within the nursing education tnit. 


Behavioral Science Laboratory The primary re- 
quirement in the behavioral science laboratory 
is that the human subject be observed un- 
obtrusively by the students, (See Fig, 12.) Thus, 
the following design factors should be consid- 
ered: 

1. The laboratory should be large enough 
to accommodate a bed and various patient 
care activities. Space is also needed for re- 
search personnel and equipment 

2. An adjacent observation room with a one- 
way viewing glass partition will provide an 
overall view of the laboratory. The one-way 
viewing glass partition should be double glazed 
with sealed airspace between the glass to en- 
sure sound isolation between the two rooms. 
The viewing screen should be unobtrusive 
floor-to-ceiling panels rather than a view win- 
dow which in itself may suggest its purpose. 
Not all panels need be two-way glass— only 
those necessary for viewing 


3. The observation room should accommo- 
date 16 students. A stepped seating platform, 
either permanent or temporary, might be con- 
sidered to assure all the participants a good 
overall view of activities within the loboratory 
Since the subject should not be disturbed 
while being observed, observation rooms 
should be carpeted and should have sound- 
absorbing materials on walls and ceilings. 

4. Provision should be made for communi- 
cation facilities between the two rooms as well 
as for concealed recording and audio and 
physiological factor monitoring equipment. 

5. Both the behavioral science laboratory 
room and the observation room should be 
equipped with a dimmer switch to control 
the illumination level. Temperature and humid- 
ity controls are also important. 

6. Facilities which should be directly acces- 
sible from the behavioral science laboratory 
include 

* Toilet room with lavatory for hand-washing 

* Kitchenette or alcove with kitchen accom- 
modations 

* Storage room for storing equipment such 
as children’s toys 

In conjunction with behavioral science lab- 
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Fig. 9 Lecture-demonstration room at Texas Woman's University College of Nursing, Houston, Texas. (Freeman 
and Van Ness, Architects.) 
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Fig. 10 Library facilities for a diploma nursing program. 


oratories, the following should be considered: 

1. Waiting room or area, suitably furnished 
for adults or adults with children. 

2. Play nursery for children with provision 
to oversee the activities from the waiting room, 
Special attention should be paid to acoustical 
treatment of this room and its decor. 

3. Interviewing rooms, with adjacent ob- 
servation room, separated by one-way glass 
viewing partition, (Items 2-5 cited above also 
apply here.) 


Faculty Offices 


Faculty offices may be grouped together to 
form the faculty offices suite. In programs 
having a small faculty, administrative and busi- 
ness offices may be grouped together with 
faculty offices forming 4 unit that is separate 
in character from the teaching spaces. (See 
Fig, 7.) In addition to offices for each faculty 
member, one or more offices might be pro- 
vided for guest lecturers or visiting faculty. 

The faculty offices suite should include: 

* Individual offices for each faculty member. 
Each office should have ample space for furni- 
ture, bookcases or shelves, and files. 

* Conference room or rooms, The size of the 
conterence room depends on the number of 
people to be accommodated. Chalkboards and 
tack boards are necessary in these rooms. 

* Faculty lounge. An alcove or small room 
off the lounge may be provided to accom- 
modate a kitchenette unit and a counter with 
sink and storage cabinets underneath. 

* Toilet facilities including @ washroom 
and locker room or lockers, located in prox- 
imity to the lounge or adjoining it, An alcove 
off the washroom or small room accommodat- 
ing a sofa, cot, or other suitable furniture might 
be considered. 

+ Graduate assistants’ office. This room 
should be furnished with desks for use of 
teaching assistants or graduate assistants. 

In addition to the teaching machines located 
elsewhere in the school for students’ use, some 
teaching machines may be needed in the faculty 
office suite for use by members of the faculty 
who may be engaged in developing programed 
materials. 
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Data Analysis Room 
require space for calculating machines, tables, 


The data analysis room will 


and office-type furniture. Area allocation 
should be made for storing data. Other require- 
ments include individual offices and a conter- 
ence room that can be used by research person- 
nel. 


Offices and Ancillary Supporting Areas Require- 
ments for office space and for supporting areas 
and services will vary from school to school. 
Each program, therefore, should determine its 
particular needs. Some of the spaces to be 
considered include: 

1. A lobby and reception area with an in- 
formation desk as @ point of control. The in- 
formation desk or counter may be incorporated 
in the general office. In small schools the lobby 
or reception srea may also be the secretary's 
office and the secretary may also be the recep- 
tionist. Toilet facilities for visitors should 
be conveniently located. 

2. General office including space for secre- 
tarial staff. The amount of space needed will 
be based on the ratio of secretaries to faculty 
members established by the school's policy. 

3. Space for filing cabinets for the students’ 
active records. This may be either o part of 
the general office or a small room directly ac- 
cessible from the general office. A storage 
area should be provided for inactive files, Pro- 
grams organized under hospital control must 
provide space for permanent storage of student 
and school records. 

4. Space for duplicating equipment includ- 
ing a counter with sink and storage cabinets 
underneath. This space may be either an alcove 
in the general office or @ small room directly 
accessible from the general office. 

5. Storage room for stationery directly 
accessible from the general office. 

6. Small room for receiving, dispatching, 
and distributing mail and packages. This room 
also may serve as & message center for faculty 
members. 

7. An intercommunicstion control system 
(switchboard) within the general office. Inter- 
communication between the rooms within the 
facility for nursing education is highly desir- 
able. Outside calls should be handled by one 


og o ‘ 12' 





person who would transfer them to the party 
concerned or, when necessary, take messages. 
8. Wall space should be allocated for of- 
ficial bulletin boards either in the lobby wait- 
ing area or outside the general office. 
9. Storage room for miscellaneous office 
equipment or furniture. 

10. An office for the dean or director, The 
office should be large enough to accommodate 
several people for small conferences. A private 
toilet room with handwashing facilities and a 
coat closet adjacent to this office is highly 
desirable. (See Fig. 7.) 

11. An office for a secretary adjoining or 
accessible to the office of the dean or director. 

12. Office or offices for assistants or asso- 
ciates of the dean or director, These offices 
should either be adjacent or in proximity to the 
office of the dean or director. 

13, Office for registrar with ample space for 
filing cabinets. 

14, Office tor admissions officer with ample 
space for filing cabinets. 

15. Students’ health service and observa- 
tion area. 

16, Office for students’ counselor, 
porating waiting area. 

17. Office for graduate assistants and tel- 
lows, each of whom should have a desk. 

18, Janitors’ closets and storage space of 
housekeeping supplies. 


incor- 


Students’ Facilities 


Provision of student facilities should be gov- 
erned by such factors as enrollment and the 
school's physical setting. Whether the facility 
is a self-contained unit or is a part of a larger 
education complex is an important considera- 
tion. The needs should be evaluated and estab- 
lished individually for each program. 

Spaces for the following should be consid- 
ered: 

* Toilet room and washroom for women 
students with adjoining room or alcove to 
accommodate a sofa or cot, 

* Toilet room and washroom for mate stu- 
dents, if any. 

* Locker rooms or lockers in corridors. 

* A student lounge may be found desirable, 


541 


Health 
NURSING SCHOOLS 


4 Mod. @ 4'-8" _ 


Wall cabtacts above __| 








4 study cubicles 3- or 4-person laboratory 


4 Mod. @ 4’-8" Z __ 2 Mod, @ 4'-8" = 4 Mod, @ 4'-8" 


+ 











3- or 4-person laboratory 3- or 4-person laboratory 


‘4 0 ‘ & 
el 


Fig. 11 Typical research laboratory arrangements. 
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Fig. 12 Behavioral science laboratory for a nursing graduate program. 


particularly if no other lounges in the facility 
are available to nursing students. A lounge 
may be provided in the students’ residence, 
which may be physically connected with the 
nursing education facility. In some facilities, 
students’ lounge or lounges are provided, 
either in the student union building or else: 
where on the college or university campus, 


Supporting Areas 


Listed below ore planning considerations for 
supporting areas: 

* The provision of cost alcoves in corridors 
may be desirable. 

* The need for general storage rooms should 
be determined by each program. 
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* Housekeeping and maintenance rooms, 
including janitors’ closets and storage areas 
for housekeeping supplies and equipment, 
will be needed. 

* Space should be allocated for vending 
machines either in alcoves of corridor or cen 
tralized in one room assigned for this purpose. 

* An adequate number of public pay tele- 
phone booths should be located in strategic 
locations in alcoves off corridors so that traffic 
will not be obstructed. 

* An adequate number of drinking fountains 
or water coolers should be placed in alcoves 
off corridors or recessed in the wall so that 
traffic flow will not be obstructed. 


Continuing Education 


Continuing education is usually o part of the 
overall school facility. However, tor the pur- 
poses of nursing education, it would have the 
following elements: 

* Assembly room to seat a large group 

+ Conference rooms 

* Lounge room and space for coffee service 

* Reception and registration area 

* Men's and women's toilets 

+ If warranted, offices for the continuing 
education director and staff 


Assembly Room The number of people to be 
accommodated in the assembly room will de- 
pend upon the individual facility. In general, 
provision should be made for 100 or more per- 
sons, seated along rows of tables or groups of 
sectional tables. A movable platform to elevate 
the speaker should be considered, 

if found desirable, this room may be sub- 
divided into from two to four conference 
spaces by means of folding partitions which 
should preferably stack up in a wall alcove de- 
signed for this purpose. They should be se- 
lected for maximum sound-retardant properties 
to limit the passage of sound from one space 
to the other. Sound reduction of at least 25 to 
30 decibels is considered minimum. These con- 
ference spaces should have chalkboards and 
tack boards. 


Conference Rooms = in some institutions it may be 
desirable not to subdivide the assembly room, 
in which case four or five small conference- 
type rooms should be provided, each to accom- 
modate from 20 to 25 persons. These rooms 
should have separate entrances, should be 
equipped with chalkboards and tack boards, 
and should be arranged with seats around 
tables for face-to-face conferences. 


Reception and Registration Area Definite alloca- 
tion for the reception and registration area 
should be made. Coat room or alcove for de- 
positing the outer garments should be incor- 
porated. 

Lounge Room. A lounge room should be 
provided large enough to accommodate the 
anticipated number of participants in the Con- 
tinuing Education Program. An alcove accom- 
modating 4 kitchenette unit, counter for coffee 
service, and vending machines may be consid- 
ered desirable. 

An adequate number of toilets should be 
convenient to this area. 
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By Kenneth Ricoi, Architect 


BACKGROUND 


The residential treatment concept has its 
foundation in the halfway house program origi- 
nally developed for men returning from prison 
to the outside world, Residence in the halfway 
house, as its name implies, was an intermediate 
stage between prison and freedom, during 
which the ex-convict could readjust to normal 
responsibilities, look for a job, and resume 
an independent life, all within the security of 
the house. It was a temporary situation provid- 
ing bed, board, advice, and company. From the 
halfway house the newly freed man was ex- 
pected to begin an independent, constructive 
life, 

The basic attribute of the halfway house was 
that it provided independence within a frame- 
work of emotional and financial security. The 
house was used for adults as well as juvenile 
ex-offenders. Perhaps the most famous house 
for adolescents is the Highfields House, esteb- 
lished in New Jersey in 1948. Highfields was 
the model for virtually all the initial juvenile 
halfway houses. The concept has spread widely 
because of its humane approach and its re- 
corded successes, until presently the residen- 
tial treatment concept is being used for nar- 
cotics treatment, youth offenders, probation 
cases, and social service shelters. 

Unlike the original halfway house, which was 
&@ way station between prison and the outside, 
the residential treatment centers presently are 
operated for ex-offenders as well as for those 
with no criminal conviction who are referred 
to the program. The efficacy of this approach 
is considered to lie in the residential, as 
opposed to the institutional, character of the 
facility —maximum size is usually between 25 
and 30—and in the treatment of residents 
rather than their punishment or neglect. 


TARGET POPULATION 


Community-based residential treatment cen- 
ters are now being operated for o variety of 
programs. Correction, narcotics, and probation 
agencies now include residential, neighbor- 
hood-based programs as part of their treat- 
ment spectrum, Youth agencies, on both mu- 
nicipal and state levels, operate programs 
for adjudicated youths as well as youths re- 
terred from family court as a condition of pro- 
bation or referred from public or private 
agencies with parental consent. 

Private agencies also operate residential 
facilities for young people referred from their 
family counseling bureaus with attitudinal or 
behavioral problems. Among private drug treat- 
ment programs, the “house” concept is widely 
used, with many variations ranging from in- 
city programs to monastic retreats. 

Whatever the program, the target population 
includes those young people who express a de- 
sire to improve their life; those who can relate 
to people — adults, peers —either negatively or 
positively, but who are willing to deal with 
others; those who can recall their past and are 
willing to discuss it; those first offendera who 


would be brutalized by a large institution or 
even those who are not convicted of crime but 
need # release from pressures in the home 
environment, 


GOALS 


The basic goal of this type of program is treat- 
ment, rather than punishment, for antisocial 
behavior. Other goals usually are contro/ of 
activity within the facility and in the immediate 
neighborhood, services tor the residents (i.e., 
medical, educational, employment, recreation), 
and proper administration of the total program. 

The purpose of this report is not to delve 
into the conceptual foundations too deeply, 
especially since these vary from agency to 
agency, but to set forth some general goals 
and examine how these can be translated into 
an architectural approach (see “Architectural 
Considerations,” below). 

Treatment in these centers is currently 
focused on peer group interaction. Through 
the use of pressure from peers in group therapy 


Illustrative Area Requirements 


sessions, individuals are forced to deal with 
their behavior, its motives, and its conse- 
quences. These therapy groups, with no more 
than 10 to 12 members, are led by staff mem- 
bers. Ideally, members of the group should 
share living and sleeping areas in the program. 
This becomes an important design concern. 
Individual counseling is also done by various 
statf members, from ex-residents through 
psychiatrists. An important aspect of treat- 
ment comes through coping with the simple 
routine of daily living with peers, neighbors, 
employers, teachers, and staff. Exposure to 
nonprofessional staff, like the woman cook 
or custodian, provides important links to par- 
ental or big-brother figures. Often the cook is 
the only woman accessible to the young resi- 
dent in the facility, 

Control in the residential center is not 
applied as it is in the prison, with walls and 
barriers, but instead it is implied through be- 
havior standards set by the staff and peer 
group, In this way, self-control will hopefully 
become internalized and remain active while 
the resident is out of the facility and especially 


(Typical Program for 21-bed unit — intended only as a guide) 





Space Area, sq ft Remarks 
Administration: 
Director's office 175 
Secretary, reception, files 200 = Preferably near entry for control 
Assistant director 160 


Interview offices, 2, at 
100 sq ft each 


Kitchen : 
Food storage, garbage room, 
and receiving room 


Dining room (capacity: 30) 


Lounge . 
Recreation 
Public toilet 


Bedrooms, 21 at 
100 sq ft each 
Residents baths 


200 —‘For private interviews between 


resident and caseworker 


350 
250 Depends on purchasing patterns 


and delivery schedule of 
supplies. 


600 Family-style service. No serving 


counter, Staff and residents 
share dining room. 


600 Quiet activities. 
600 = Active activities. 
As required Men's and women's lavatories 


accessible to above spaces. 


2,100 
As required 5 W.C., 5 lavatories, 5 tubs 


or showers. 

Counselor's bedrooms, 

2, at 150 sq ft each. . 300 
Laundry room . As required 
Linen storage As required 
Director's apartment 1,500 Should have private entrance 

Net total . 7,025 

Gross total". 10,725 





*Gross = 1.5 net; includes mechanical equipment space, corridors and stairs, 
toilets and baths, janitor’s closet, custodian's room, construction thickness. 


atter he has left the program. Of course, audio 
and visual control are necessary for general 
security, Ease of supervision should be built 
into the building so that staff can generally 
see and hear what is happening without delib- 
erate snooping, 

Access is usually through only one door, 
and this will have to be controlled in order to 
keep track of who comes und goes. Electrical 
security devices include remote sensors for 
doors, closed-circuit television, smoke detec- 
tors, etc. These devices are used only with ut- 
most discretion, especially the television eye, 
since they could seriously compromise the 
treatment approach. 

Services such as medical care, education, 
employment, and recreation may be supplied 
by the facility but should ideally be accessible 
in the community, Since most programs stress 
learning to adjust to “real life,’ education, 
recreation, and employment in the neighbor- 
hood are encouraged, Larger facilities may 
have to provide these services; the more com- 
munity services are available, of course, the 
more economical and effective the smaller pro- 
gram will be, insofar os it simulates home 
environment. 

Administration varies according to the facil- 
ity. Basic staff usually includes a director, 
assistant director, secretary, live-in counselors, 
visiting counselors, and cook, According to the 
type of program, teachers, social workers, and 
work supervisors may be included as optional. 
Since therapy groups include all or half of the 
residents, they are usually run by the director 
or his assistant with the aid of the counselors. 
This minimizes stoff numbers and maximizes 
interaction. 

Quarters are often provided within the facil- 
ity for the director and/or assistant director 
(sometimes including family) as well as the live- 
in counselors, The director's quarters ought 
to be distinctly separate but adjacent; live-in 
counselors reside within the facility, adjacent 
to their respective groups. Live-in directors 
are a departure from institutional precedents 
but are quite frequent in this type of pro- 
gram. When staff and residents live together, 
confidence and stability are encouraged, The 
architect should keep in mind the privacy re- 
quirements of the family in residence, Since 
programs are located in a community, isola- 
tion of the live-in family is less a problem than 
it would be on the grounds of an institution. 

With regard to the tabulated area require- 
ments, it should be noted that 

* Twenty-one beds is an arbitrary size, used 
here for iMustration only, Any program with a 
few less residents will not efficiently utilize 
the facilities listed; any program with a larger 
number of residents might lose the residential 
quality. Numbers will vary from agency to 
agency, but rule of thumb puts optimum size 
between 21 and 30. The total population should 
ideally be a multiple of a therapy group. 

* Making efficient use of administrative 
staff while maximizing residential milieu is the 
rationale for the seven-bed-unit approach, 
Three physically separate seven-bed units are 
each run by o pair of houseparents, all under 
the supervision of one administrator, Neighbor- 
hoods apparently accept seven more readily 
than twenty or thirty new young residents, 
especially since seven youths plus two house- 
parents can move right into an existing two- 
family home. Renting the home keeps it on the 
tax rolls. One seven-bed unit was set up in an 
apartment in a New York City housing project. 
The seven-bed unit operates like a private 
household and has just about the same type 


of residential requirements that oa family of 
nine has 

+ Certain spaces, like lounge or recreation 
spaces, can be made accessible to community 
groups for their use. These spaces should have 
access directly from entry and should adjoin 
public toilets. Directors like to make their 
facilities available to neighbors in order to build 
good relations. 

* The irreducible design element in this type 
of program is the therapy group. The residents 
who share the same group therapy sessions are 
usually grouped together in sleeping areas, 
so that throughout the design the group's size 
and integrity ought to be reflected in the lay- 
out of the various spaces. 


SITE SELECTION 


The entire concept of community-based resi- 
dential treatment hinges on the location of the 
facility in a neighborhood setting similar to that 
to which the resident will return. 

Each locale will have different criteria for site 
selection. Each will have specific problems. 
The most common problems are zoning restric 
tion, building code restrictions, and the opposi- 
tion of local residents, Local resistance can 
be quite intense initially; one architectural 
reaction to this problem is to purchase and 
renovate an existing building in order to keep 
low visibility. For such purposes programs 
should be kept to smallest size feasible (see 
table, above, showing area requirements), like 
the seven-bed unit. Leasing a building keeps 
it on the tax rolls. Renovation can be a trap 
if the building is not sound; examine founda- 
tions and floors, and especially plumbing, elec- 
trical wiring, and heathg. Client's patience can 
be worn very thin and extras can mount on 4 
bad choice. (See “Special Considerations” 
below.) 

Programs should be near transportation to 
schools, jobs. recreation. The more outside 
services are accessible to the residents, the 






Fig. 1 


view of entry and parking lot; ease of deliveries; interaction of 
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less services the program itself needs to pro- 
vide. Likewise, proximity to transportation will 
make it easier to attract staff personnel and for 
visitors, family, university consultants, etc., to 
reach the program, On-site parking spaces may 
be compulsory in some suburban neighbor- 
hoods. 

Where conditions permit, an outside recrea- 
tion area is desirable. In the urban facility, 
the rooftop of a new building can be made to 
fill this function provided that it meets local 
codes. Too much land around a program can, 
however, isolate it from the community and 
reinforce an institutional attitude on the part 
of residents and staff. The spatial distance be- 
tween community and facility can often be 
overcome by mechanical means; the social 
distance between the two must be overcome 
by staff and residents in order to allow the pro- 
gram to bear fruit. Making spaces available to 
local groups, for example, decreases the social 
distance between home and neighborhood. 
Proper site selection can accomplish much in 
reducing social distances. 


ARCHITECTURAL CONSIDERATIONS 


This discussion of some typical areas of the 
building designed is intended to be illustrative, 
not definitive. It gives an indication of the vari- 
ous interwoven considerations — economic, 
behavioral, administrative—that play upon the 
design process. 


Territory and Status 


For the architect, two key conceptual tools in 
arranging spaces in ao facility like this are 
territory and status. The provision of clearly 
defined territorial boundaries — private, semi- 
public, public —in institutional situations is an 
sid to residents in guiding themselves and their 
actions. Certainly territory —one's room, one's 
den—is at issue even within a family, and still 
more so in a program, regardless how intimate 





Ye 


Kitchen planning concepts in a suburban residence. 
in this enlarged plan of @ kitchen it can be seen that location near the entry yields several benefits: the cook has full-time 


woman cook with boys—boys do chores in return for snacks 


and recognition. Visual control: view of parking and entry. Aural control: vending machine noise, door hinges tell of activity 
at door. interpersonal control: most boys use entry at kitchen side while staff and secretaries use entry at office side. Kitchen 


has more action, more status, more snacks 
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or small-scale. As intimacy and trust increase, 
the pressure to detend territory seems to de- 
crease. That is the point when some programs 
remove locks from personal belongings —to 
test out the group's attitudes. 

Likewise by sharing territory, one shares an 
extension of onself. When the cook asks resi- 
dents to help, to do favors, run errands, she 
returns the favor by sharing her territory — her 
status —with the youngsters. By the same 
token, some spaces have no status. The noto- 
riously empty “lounges” in some facilities bear 
witness to this, while young people crowd into 
the room of a favorite counselor, The spaces 
in these cases have a certain value because 
of the status of their inhabitants, while other 
spaces have little or no status. In so intensely 
social a situation as the residential center, 
the design of spaces must be modulated by 
acute behavioral considerations such as terri- 
tory and status, Each person ought to be able 
to easily identify his territory —room and be- 
longings, office or kitchen—while at the same 
time he should be able to share all or part of it 
with another, This goes for both staff and res- 
idents. Often staff use their authority to con- 
trol or lock off certain spaces, and in the pro- 
cess they convey the sense of dominance so 
often associated with institutions. The archi- 
tect cannot control the inhabitants, but he can 


make himself aware of the issues and learn to Fig. 2. Schematic plan — basement. 
modulate the design of space to account for The basement lets out onto the open yard. Dining, recreation, and circulation connect with the outdoors. Kitchen connects 
to the street side. Open stairwell communicates sights and sounds to the first floor 





their relation to behavior, These concepts — 
territory and status—are only two among 
many. Further reference vectors are found 
n “Information Resources,’ below. 


Kitchen 


In the smallest facilities (seven-bed), the 
kitchen is simply residential in desiqn. Since 
program sizes vary, it is not constructive to 
enumerate kitchen equipment or kitchen area. 
General performance criteria for kitchens are 
as follows: 

* Residents almost universally help in the 
kitchen, This is part of the responsibility of all 
residents to lend support to the house. All 
equipment, furnishings, and detsil should 
therefore be of extra heavy-duty construction MOS 
since it will be exposed to hard and inexperi- 
enced personnel. A safe and easily maintained I If 
design could have tiled surfaces, floor drains, ff i 
and metal pan ceilings for fire retardance, 
washability, and sound dampening 

* Relation to dining room can be informal, 
since family-style service is often used. 

* The cook, often the one accessible woman 
in the facility, should not be isolated by the 
kitchen design. The kitchen should be, if not 
central, at least conveniently located in re- 
gard to the common and entry areas. 

* In amaller programs the kitchen can be 
designed as a control point near the main entry 
in order to capitalize on the full-time presence 
of the cook during the day. This is economi- 
cally wise from the staffing viewpoint. Young 
people will gravitate toward the kitchen for 
available snacks. Figure 1 illustrates a kitchen 
serving several goals in a 20-bed program: 
food preparation, entry supervision, and in- 
teraction of boys and cook 





Bedrooms 


* Single room occupancy is usually pre- 
ferred in these programs. For many residents 


this will be the first time that they have had a Fig. 3. Schematic plan —first floor 


oes 


private room, private territory, of their own, The first tloor is the hub. Use of the lounge by local folks can reduce social distance between program and community, so 
For economy, bedroom sizes are usually mini- it is placed near entry and toilets, Office near entry has a view of inside and outside, of upstairs and downstairs. The eye 
mal. While the value of privacy is considered and the ear replace the foot for control 


great, it is important to arrange the individual 
rooms so that the resident cannot deliberately 
isolate himself from the activities of the pro- 
gram. 

* Dormitories and four-man rooms are often 
used, while two-man rooms are often discour- 
aged because of aggression, turnover rates, 
and homosexuality. In the dormitory situation, 
the strains of daily communal living are mul- 
tiplied, The supply of private “territory” is 
ata minimum and constantly subject to aggres- 
sion, theft, damage, etc. In dormitory design, 
therefore, it is important to give thought to pro- 
vision of easily identified and defensible terri- 
tory in the form of furniture, storage, shelving, 
bed, textured or colored floor surface or change 
in floor levels, ceiling heights, ete. (see Fur- 
nishings, below). For most residents, their 
sleeping area and belongings constitute their 
entire worldly possessions; therefore the main- 
tenance of these becomes very important. The 
diagram (Fig. 5) indicates an approach to creat 
ing an immediate private zone around the bed, 
providing easily defined space and lockability 
and meeting personal storage needs. 


Control 


Residential, community-based programs usu- 
ally require no overt physical constraints on 
residents. No walls. No locked doors. Instead 
of physical control, these programs aim ini- 
tially at developing @ sensitivity to social con- 
trol in youths and ultimately at a sense of 
self-control. The mechanisms for creating 
these internal controls are group therapy ses- 
sions, individual counseling, exposure to com- 
munity living from a stable, supportive resi- 
dential base, and a frankness and intimacy 
among staff and residents. In short, the aim 1s 
to simulate a domestic environment with 
responsibilities shared by youths and staff. 
For this reason, residents must heip in the 
kitchen, residents and staff eat together, and 
staff lives on the premises (with family or with- 
out). 

Physical controls in the traditional sense are 
usually not used, Nevertheless, 8 certain mea- 
sure of supervision by the staff must be pos- 


sible, just as # well-designed house enables 
a mother to keep track of her children, either 
indoors or out, The architect has at his disposal 
three unobtrusive supervision methods: aural, 
visual, and movement supervision, The rela- 
tion of corridors, windows, and key rooms 
like kitchen and offices, will enable staff per- 
sons to hear if not see the activity of the house. 
Open stairwells (building codes permitting) 
and courtyards carry sounds. Sounds carry 
messages. By locating vending machines prop- 
erly, the cook in the illustrated kitchen (Fig. 1) 
can keep track of activity near the door, Visual 
supervision is the most difficult to achieve 
without resorting to long corridors, view 
panels on bedroom doors, etc. By using hard 
materials in key areas, sounds can be rein- 
forced and transmitted. The control of move- 
ment through architectural design can en- 
hance supervision. Judicious placement of 
entry, kitchen, and lounges—the natural gravi- 
tation points of hungry teen-agers — can 
ensure 6 view of moving people by staff. A 
window overlooking a parking lot or an office 
by a stairway are effective means of super- 
vision in a small center. See accompanying 
diagrams (Figs. 2, 3, and 4), 


SPECIAL CONSIDERATIONS 


Renovations are attractive to many agencies 
because of the public pressure for action and 
the budget restrictions on capital construction. 
When operating with a tight schedule or a tight- 
fisted comptroller, the lure of renovation is 
strong. Under such conditions, renovation 
should not be extensive, Mechanical, electri- 
cal, and plumbing facilities should be in good 
enough condition to remain, otherwise cutting 
and patching for a new system will drive up the 
cost. Extensive renovation is exceedingly time- 
consuming and contractors competent in such 
work are scarce and expensive. The only rea- 
son to consider renovation on a large scale 
would be if the building has special historic 
or esthetic value to the community or the pro- 
gram, 





Fig. 4 Schematic plan— bedroom floor. 


The concept illustrates a group of private areas ot rooms around a common territory, the open yard. Open stairwell gives a 
view down each corridor, A counsellor lives on each floor. The plan is open, yet each territory is detined 


Health 
YOUTH TREATMENT CENTERS 


While the cost per square foot of major reno- 
vation can be 20 to 30 percent less than new 
construction, a well-planned new facility often 
needs less square feet than an existing build- 
ing. Ultimately the total costs of renovation 
and new construction will not be far apart. As 
a rule of thumb, say that if renovation cost is 
75 percent or more of comparable new con- 
struction, new construction is preferable since 
it can be completed faster, will have less con- 
tingency costs, and can be designed much 
more efficiently. 


Mechanical Equipment (H.V.A.C., alectrical, plumb- 
ing, elevators) Saving existing equipment may 
be false economy for two reasons. First, it may 
inhibit efficient, effective planning. Second, 
the original equipment may be faulty, Check 
existing maintenance and expense record 
if available; this will give an inkling as to past 
performance. Installing new mechanical equip- 
ment in an existing structure is costlier than 
installation in a new structure; add 15 percent 
of equipment cost for cutting and patching. 


Code Checklist When considering the renova- 
tion potential of an existing building, some 
basic factors ought to be considered. 

a. Multiple dwelling codes and/or social 
service regulations may place restrictions on 
the number of occupants per room, regardless 
of room size. Check applicable codes to de- 
termine the building's capacity for sleep-in 
occupants. 

b. The required fire protection devices 
(alarms, smoke or thermal detectors, sprinkler 
systems) are based on the construction classi- 
fication of the building; its area and height; 
and the number, age, and physical condition of 
its residents. When considering renovation, 
check the area, height, and construction class 
of your building against the fire protection re- 
quirements of the building code as well as 
municipal or state social service regulations. 
Fire protection regulations for public agencies 
are strict even when there are as few as seven 
or nine residents in a standard residential 
dweiling; certainly they are far stricter than 
requirements for one-family dwellings. 

A new water service and sprinkler systems 
can be expensive in urban areas. Additional 
expenditures for a pump to provide adequate 
water pressure may be needed. In some areas, 
a water meter must be attached to the sprinkler 
system by law. 

c. Egress requirements are usually string 
gent. The entire building (especially if multi- 
storied) should have two means of egress via 
fire-rated corridors and openings. Assembly 
areas (dining, auditorium, lecture) should also 
have direct, unobstructed egress. One egress 
may be acceptable if protected by sprinklers, 
smoke or heat detector, and alarm system, 

d. Local fire departments may also have 
rules calling for special equipment for group 
occupancy structures: smoke detectors, alarm 
systems, fire extinguishers, and perhaps per- 
sons trained in emergency techniques. 

e. Rooftop sreas, especially in urban sites, 
often have the potential for excellent recreation 
areas when proper protection, egress, and area 
requirements are met. Rooftops may require 
separate certificate of occupancy. 

f. Floors should be capable of carrying the 
large live loads required for assembly areas 
(dining, auditorium, recreation, corridor). It is 
often difficult to prove live load capacity to a 
building department if the original plans of an 
old building are lacking. Replacing existing 
floors with capable floors is tricky and expen- 
sive. 
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Buikding Codes These can be flexible. If a 
particular building is well suited to your needs 
and yet cannot be made to comply with local 
codes in certain categories, a reconsideration 
may be requested based on need and on a will- 
ingness to provide extra safeguards or conces- 
sions in other categories of the code. 


Leasing 


The leasing of small, sound residences ready 
for immediate occupancy has been done for 
seven-bed units, This is the quickest and least 
obtrusive means of filling the architectural 
needs of a program, since the houseparents 
and residents move right in without disturb- 
ing the physiognomy of the neighborhood. 
The decision to lease or buy will be made ac- 
cording to the agency's financial policy. Leas- 
ing keeps the property on the local tax rolls; 
this can be a benefit when developing rapport 
with the community. The relatively modest 
investment in such a situation gives the agency 
great freedom to cope with a changing neigh- 
borhood, changing treatment concepts, or bud- 
get fluctuations by returning the lease or allow- 
ing it to lapse when the facility is no longer 
viable. 


CONSTRUCTION, FURNISHINGS, AND SPECIAL 
EQUIPMENT 


Construction 


* Generally, surtaces should be finished to 
provide ease of cleaning or painting, resistance 
to heavy wear and defacement, fire retardance, 
and noise dampening. The general starkness of 
such surfaces in bedrooms, corridors, stair 
halls, ete,, can be relieved with use of chro- 
matic colors and, in the lounge areas (for ex- 
ample), by use of carpet on floors and walls. 
Youngsters usually respond to unusual tex- 
tures and strong colors. Administrators usually 


public public 





storage 


public 





shown in open position 


Shown in closed pasition 





Fig. 5 Graphic concepts of territory in group living. 

(a) Undefined territories. Definition of territory varies from occupant to occupant, depending on his status within the peer 
group. (b) Defined territories. Definition of public, semi-private, and private areasis accomplished by using architectural ele- 
ments. Therefore, size and shape of private territory are not dependent on individual's status. Private areas can be 
defined as zones within a dormitory or as individual rooms along a corridor. See accompanying diagrams. (c) Dormitory 
with detined territories. Bed and lockable storage units (see enlarged sketch) form private territory zones along semi- 
private walkway. Walkway can be defined by using space texture, color, (d) Private territory 


do not. Sound dampening increases the inti- 
macy of a room and lessens the institutional 
feeling. 

* Glass areas should be kept small; large 
sreas ought to be tempered or wireglass. Win- 
dow dimensions —opening size, height sbove 
finished floor—should reflect the more inti- 
mate scale required for children in a domestic 
setting. 

+ Herdware. The open neture of residential 
treatment usually calls for nothing more than 
a sturdy grade of domestic hardware. This will 
depend on the program director. All individual 
bedrooms and offices should have key locks; 
provide # master key for steff personnel. Bath- 
room privacy is kept intact normally, with 
doors on all toilet stalls. 


Furnishings 


Domestic furniture, sturdy, ample, and color- 
ful, fille the bill for most areas, including 
dining, lounge, and group rooms. Bedrooms 
sre discussed below. In many programs 
residents build their own furniture as an econ- 
omy messure, Some administrators believe 
that residents take better care of such furniture 
and equipment than of ordinary institutional 
furniture. Administrative areas require file 
cabinets, typing desks, etc., all of which should 
fit into the domestic scale. 


Individual Bedrooms §=These should have a writing 
and reading surface, clothing storage (hanging 
and folded), suitcase storage, seating for two 
or three, and a single bed. Storage aress should 
have key locks, as should the room doors. 
Seating and storage might be built in and/or 
incorporated in the architecture (a window 
seat, for example). Ample tack board and 
shelves should be provided for pinups, posters, 
etc. For many residents, especially young 
people, this will probably be the first time they 
have had a private room; the room is consid- 
ered an individual's “territory” and as such 
should be susceptible to some rearrangement 
according to his/her idiosyncrasies — often the 
arrangement of a room will give the staff an 
indication of the occupant's character. 


Group Bedrooms or Dormitories These should pro- 
vide the same basic “territorial” needs an the 
private rooms: sleeping, sitting, writing/read- 
ing, locked storage, display surfaces (tack 
board, shelves). The necessity for easily identi- 
fied and defensible territory is acute in inatitu- 
tional programs, especially in communal living 
arrangements, since there is less privacy in 
these circumstances. Conflict between resi- 
dents ia lessened when personal belongings 
can be securely stored, Some programs remove 
locks when they feel that intragroup trust has 
been built up. The architectural solution to this 
territorial question hes an important impact 
on group living. In a dormitory situation, com- 
pact, foldaway territory provides one type of 
solution. See Fig. 5. 


Special Equipment (Optional) 


* Intercom between staff areas 

* Emergency lighting and power system 

+ Central smoke detection system and/or 
fire alarm system 


* Closed circuit television and videotape 
facility for group therapy sessions 

* Master antenna system 

* Elevator 

* Garbage dispose! or condenser 


INFORMATION RESOURCES 


Agencies 

The following agencies either operate com- 
munity-based, residential treatment centers 
themselves or advise on and regulate the opera- 
tion of such centers. Contact agencies of a sim- 
ilar nature in your erea for material, permission 
to visit, and interviews with staff and admin- 
istration. Most programs are quite enthusiastic 
about visitors. Those listed are intended only 
as examples of such agencies. The persons 
named are those with whom the author hes 
been in communication. 





New York 


New York State Division for Youth 
2 University Place 
Albany, N.Y. 12205 


Operates rural and urban programs ranging 
from 7-bed units to 60-bed camps. 


New York State Department of Social Ser- 
vices 

1450 Western Avenue 

Albany, N.Y. 12203 


Responsible for designing and operating public 
programs and for regulating and licensing 
private programs of various sizes. 


Calitornia 


State of California 

Department of Corrections 
California Rehabilitation Center 
P.O. Box 641 

Corona, Calif. 91720 


Operates many treatment modalities within 
# large compound and has experimented with 
concepts in innovative institutional living. 


Florida 


State of Florida Division of Youth Services 
311 South Calhoun 
Tallahassee, Fin. 32304 


Operates youth programs on @ residential 
acale at several urban and suburban locations 
and is expanding these facilities rapidly. 


Ohio 


International Halfway House Associstion 
2316 Auberncrest 
Cincinnatti, Ohio 45219 


Organization representing halfway houses 
of many modalities, run for many types of 
individuals by both public and private agencies, 
A good central source for locating programs 
in practically all the states of the Union. 


Federal 


National Clearinghouse for Criminal Justice 
and Planning 

Department of Architecture 

University of Illinois 

1102 W. Main St. 

Urbana, IIl. 61801 
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National Institute sponsors inventories of 
current correctional programs, research into 
correctional modes, and demonstration proj- 
ects. Contact the Institute for list of projects 
and publications. 


Publications 


Most agencies produce many unpublished 
but informative papers, monographs, mernr 
orandums, etc., dealing with their particular 
approach. These are valueble and should be 
ferreted out, A representative sampling of pub- 
lished material follows: 


Design tor Change 


Model Treatment Program 

Bradley, Smith, Salstrom 

National Council on Crime and Delinquency 
Crocker/Citizens Savings Bank Building 
Sacramento, Calif. 


A project, sponsored by the Ford Foundation, 
which studies the restructuring of the entire 
treatment milieu—steff, clients, administra- 
tion, architecture. 


The Non-Prison 


A New Approach to Tresting Youthful 


Offenders 

Bruce Publishing Company 
Milwaukee, Wis. 1970 
Introduction by Richard McGee, 


Book version of Model Treatment Program. 


Survey of Halfway Houses in the United 
States 


Oliver J. Keller 
Center for Studies in Criminal Justice, 
Chicago, Il., 1968. 


Youthful Offenders at Highfields: An Eval- 
uation of the Effects of Short-Term Treat- 
ment of Delinquent Boys. 


H. Ashley Weeks 
Ann Arbor, University of Michigan Press, 
Ann Arbor, Mich,, 1958. 


The Hidden Dimension 


Edward T. Hall 
Anchor Books, Doubleday & Company, tnc., 
Garden City, N.Y., 1969. 


Study of proxemics, the distance regulations 
in the animal world and in man's culture. A 
good, basic book on spaces and their mes- 
sages. 


On Social Control and Collective Behavior 


Robert Ezra Park 

Selected papers, edited and with introduction 
by Raiph H. Turner, 

University of Chicago Press, Chicago, IIl., 
ca, 1967. 


A good sampling of this sociologist’s work 
and views, including concepts of social dis- 
tance and human ecology, both basic and vital 
to architectural design. 


Others Basic readings in “social ecology” 
and behavior can be found in the works of 
Erving Goffman, Humphrey Osmond, Robert 
Sommer, et al., both in book form and in pe- 
riodicals. 
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GENERAL HISTORY OF MULTIPHASIC 
SCREENING 


Present multiphasic screening programs could 
be considered an extension of the mass chest 
x-ray program begun in the 1940s. As the in- 
cidence of tuberculosis declined, the usetul- 
ness of these particular screening units dimin- 
ished. However, in the 1950s with the control 
of most acute diseases, there was a renewed 
interest in chronic disorders and mass-screen- 
ing for them, 

Today, not only the medical profession but 
also business and industry are beginning to 
realize the importance of preventive medicine. 
Some examples are; the Kaiser Foundation, 
an industry-founded trust in California, offers 
computerized screening to its 1.5 million mem- 
bers; the Metropolitan Life Insurance Company 
plans to provide sutomated tests for over 
50,000 employees; and the Cannery Workers’ 
Union in California, which can sereen 20,000 
workers during the three-month canning sea- 
son, makes multiphasic screening available 
to its members in three 60-ft long trailers. 

This use of comprehensive screening both 
in specialized clinics and in mobile units is the 
beginning of providing preventive medical 
care and health education for all people. 


FUNCTIONAL ANALYSIS 


The following is a resume of tests that could 
be performed in a multiphasic screening unit. 
Some procedures are more sophisticated than 
others and, therefore, might be more difficult 
to adapt to this situation, The more common 
tests are enumerated: however, this order 
does not necessarily reflect proper test se- 
quence, Equipment necessary for the various 
stations has been included with the appropriate 
test description. 

The screenee presents his appointment card 
to the volunteer or receptionist. This may be 
in the same area as registration or it may be in 
uw separate location. 


History 

A semienclosed cubicle or private room is 
desirable for registration in order to obtain 
an accurate medical history. The screenee 
may be reluctant to answer personal ques- 
tions in an area where others may overhear 
him. One solution to this problem is to have 
the screenee fill out o history questionnaire 
at home before his appointment; however, 
those who do not read or speak English fluently 
and those who are illiterate may need help in 
answering these questions. During return 
appointments, screenees should fill out an in- 
terval medical history. 


Relocatable Multiphasic Health Screening, 
Research and Graduate Center, School of Arch- 
itecture, Texas A & M University, College Sta- 
tion, Texas Health Services Research, Federal 
Health Programs Services 


Dressing Area 


Dressing areas may be provided for use be- 
fore or after cardiopulmonary tests, chest 
x-ray, mammography, thermography, pap- 
smear, and proctoscopy/sigmoidoscopy. The 
screenee removes all clothing to the waist 
and dons a radiolucent disposable gown. 


Anthropometry 


At this station, the screenee’s height, weight, 
and temperature will be measured and re- 
corded. Various other body measurements 
may be taken at this time for anthropometrical 
research projects. A skinfold thickness test 
(subscapular and triceps) is performed to deter- 
mine the degree of obesity. (See Fig. 1.) 


Vision 

The screenee may be examined for visual acuity 
with a Snellen chart or various types of stereo- 
scopic screening devices may be used to test 
for fusion, acuity level, color and binocular 
vision, thus eliminating the need for a Snellen 
chart. (See Fig. 2.) 

After receiving proparacain HCI eye drops 
or a similar medication as a topical anesthetic, 
he is tested for glaucoma, increased intraocular 
pressure, by means of a tonometer. If the elec- 
tronic tonometer is used, no drops are needed. 

He is prepared for retinal photography with 
phenylephrine HC! or similar drops in one eye 
20 minutes before the test to dilate the pupil. 

If photography is not used, he may be ex- 
amined with an ophthalmoscope; however, 
this requires trained personnel. 


Retinal Photo 


A fundus camera is used to take a 35 mm 
Photograph of the retina 20 minutes after 
mydriatic eye drops are instilled to detect any 
pathology (e.g., disc changes, retinal arterio- 
sclerosis, hypertensive angiopathy, diabetic 
retinopathy, ete.). Depending on the type and 
strength of mydriatic drops used, the 20- 
minute limit may be exceeded. (See Fig. 3.) 


Hearing 


Hearing perception is tested through measure- 
ment of tone thresholds. Various frequencies 
are tested using increasing and decreasing 
tone volumes. Audiometric testing may be pri- 
marily self-administered by means of a special 
sudiometer. Quality of the earphones is more 
important than the degree of soundproofing. 
(See Fig. 4.) 





Glucose Ingestion 


The screenee is given a 75 gm glucose medium 
to ingest. This may be dispensed in bottles 
or in @ refrigerated carbonated beverage unit. 
The time of administration is recorded on the 
appropriate card. At the end of one hour (deter- 
mined by the screening unit), a blood sample 
will be drawn and tested for glucose. Testing 
exactly on the predetermined hour is vital to 
this test's accuracy. 





(a) (b) 


Fig. 1 (a) Scale with measuring rod. (b) Electroni 
eetcindiatty: chiohale enlieee a 





Fig. 2. (a) Vision tester. (b) Electronic tonometer. 
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(a) (b) 
Fig. 3. (a) Fundus camera. (b) Portable fundus camera. 


Besides diabetes, numerous latent conditions 
may result in abnormal glucose levels. 


Dental 


This station consists of a dental and soft tissue 
examination, Disposable instruments may be 
used. Teeth are not cleaned or filled in the unit. 
(See Fig. 5.) 


Cardiopulmonary 


Vital Signs The screenee lies down on an ex- 
amining table where his pulse, respiratory rate, 
and blood pressure are checked and recorded. 
With the monitor shown, temperature may 
also be taken. Modular monitoring equipment 
is available which measures and digitally dis- 
plays vital signs, including the respiratory rate. 


Electrocardiogam An electrocardiogram — is 
taken to detect abnormal cardiac rhythm, con- 
duction disturbances, myocardial damage, 
coronary insufficiency, and other conditions 
which alter the normal electrical activity of the 
heart, The most common method of electro- 
cardiography in this country today employs 
twelve leads (|, Hl, III, aVR, aVL, aVF, VI, V2, 
V3, V4, V5, V6), taken sequentially. An EKG 
may also be recorded using a single oblique 
chest electrode. Cady has described a method 
by which he determined that the “ordered 
importance of standard electrocardiographic 
leads were leads V6, V2, and III." An EKG 
chair has been developed, but it is not yet in 
production. It consists of an electrocardio- 
graph and an ordinary artificial leather re- 
clining chair with lithium chloride impregnated 
electrodes, (See Fig. 6.) 


Graded Exercise Tolerance EKG =A preliminary EKG 
is recorded. If this is normal and there is no 
prior history of significant myocardial damage 
or ischemia, an exercise EKG may be per- 
formed to help detect coronary insufficiency. 
This should not be done without 4 physician 
present because of complications that could 
arise in performing such a test on older pa- 
tients and members of other high-risk groups. 


Phonocardiogram §=This test is done to record and 
detect heart murmur and abnormal heart 
sounds. (See Fig. 7.) 


Spirometry The screenee is shown how to use 
the spirometer (or vitalometer) to determine 
lung capacity. He exhales into the disposable 
mouthpiece of a vitalometer tube or into the 
large double-lumen catheter of a spirometer. 
The amount of exhaled air and the flow rate 
indicate the degree of respiratory impairment. 
A more basic test consists of measuring the 
screenee'’s chest circumference before and 
after inhalation, If inhalation does not increase 
the dimension properly for age and sex, there 
is some degree of respiratory impairment. 
(See Fig. 8.) 


X-Ray 


Chest A 70-mm posterior-enterior chest x-ray 
is performed to determine pulmonary, cardiac, 
or neoplastic conditions. High speed proces- 
sors currently on the market can be used to 
develop films in approximately 90 seconds. If 
70-mm x-ray is used, a radiologist familiar 
with such films must be used for their inter- 
pretation. (See Fig. 9.) 


Flat Plate of Abdomen A fiat plate x-ray may be 
taken to visualize any abdominal pathology. 
(See Fig, 10.) 


Fig. 5 
- ae 
— 
(a) 
Fig. 6 
table. (d) EKG chair. 


Fig. 7 Phonocardiograph. 
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(ce) 


(d) 


(a) Dental chair. (b) Light, instrument table, cuspidor. (c) Sterilizers. (d) Light and cuspidor. 














- 4 a 


‘(d) 


(c) 


(a) Monitor (B/P, pulse, temperature), (b) Electrocardiograph (connectable to computer via phone). (c) EKG 








Fig. 8 (a) Spirometer (portable). (b) Spirometer (connectable to computer). 
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(d) 


Fig. 11. (a) Panoramic dental x-ray unit with controls. (b) Dental x-ray chair. {c) Controls and wall-mounted dental 


x-ray unit. (d) Dental x-ray unit (portable). 




















(b) 





(c) 


Fig. 10 (a) X-ray unit (14 by 17 in.). (b) X-ray cassette 
holder (14 by 17 in.). (c) Developer (rapid process), 








Fig. 12 Mammography unit. 





Fig. 13 (a) Thermographic display unit. (b) Scanning 
camera. 





Dental Both panoramic and apical films of the 
anterior incisors may be taken at this station. 
(See. Fig. 11.) 


Mammography Various x-ray views are taken 
of each breast to visualize neoplastic condi- 
tions in menopausal women. (See Fig. 12.) 


Thermography 


This test is performed on menopausal women 
to determine the presence of breast tumors, 
which are shown by an increase in thermal 
level at the tumor site, It is more time consum- 
ing than a mammogram, since a “cooling 
down" period of approximately 10 minutes 
is required (in order to obtain accurate thermal 
patterns of body heat emitted from the skin's 
surface). The screenee then sits on a stool 10 
ft from the infra-red scanning camera, in which 
the natural thermal radiation from the breast 
is recorded and converted to thermal patterns 
on the cathode ray tube. These patterns may 
be photographed, Three thermograms (one AP 
and two oblique) and approximately five iso- 
therms (superimposed pictures which map 
thermal levels) may be taken. (See Fig. 13.) 


Laboratory Tests 


Blood Blood chemistry tests can be performed 
by means of automated multichannel analyzers 
using a minimum of sample. Techniques such 
as automatic reagent addition to sample, 
synchronous flow techniques, reagent-sample 
mixing by centrifugal force, time-controlled 
incubations in self-enclosed plastic packages 
containing chemical reagents, and automatic 
presentation of sample plus reagents to a color- 
imeter or spectrophotometer are all available 
at the current state of the art. Automatic 
sample blanks and removal of protein or other 
interfering substances by dialysis can also be 
accomplished. There are a large number and 
variety of clinical tests available in different 
combinations and these comprise almost all 
of the commonly requested chemical param- 
eters. All multichannel devices currently avail- 
able possess the capability of interfacing to 
computers either directly or indirectly (paper 
or magnetic tape, data cards, etc.) and inde- 
pendently produce bar chart or printed output. 

CBC (complete blood count) and STS (sero- 
logical test for syphilis) should be done on all 
specimens. Automated equipment is available 
for both of these tests. The blood sample may 
also be checked for the presence of the rheu- 
matoid factor (indicative of rheumatoid arthri- 
tis) by means of latex fixation test. (See Fig, 
14,) 


Urinalysis The urine specimen is obtained in 
the unit. Toilet facilities may be provided near 
the lab. It should be tested for color, specific 
gravity, pH, sugar, albumin, acetone, and 
bacteria. 


Parasite Detection Depending on the needs 
of the screening group and the geographical 
location, tests to detect parasites may be 
necessary. Gross examinations of the feces 
may reveal the presence of worms; however, 
a microscopic examination may be necessary 
to detect parasite eggs and small worms. (See 
Fig. 15.) 


Immunization 


Space may be provided for administering im- 
munizations against communicable diseases 


Fig. 14 


Fig. 15 Microscope. 


Fig. 17 
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(a) Compact multiple channel analyzer. (b) Blood count unit. (c) Contrifuge. 
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(a) Examination light. (b) Examination table. (c) Stool. (d) Vaginal speculum. (2) Examination table. (f) 


Proctoscopes, sigmoidoscopes, battery box for light. 
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Fig. 18 Achilles reflex meter. Fig. 19 Pressure tolerance set. 


553 


Health 
MULTIPHASIC HEALTH SCREENING CENTERS 


554 


(b} 





2 


C1 


‘ 
y 
+ 
‘ 
& 


| = a 
(c) 
Fig. 20 (a) Slide projector. (b) Movie projector, 16 
mm. (c) Table model and freestanding reat-screen 
projectors. 


such as diphtheria, measles, polio, smalipox, 
tetanus, typhoid, and whooping cough (pertus- 
sis). Those which are given depend on individ- 
ual, area needs and age groups. (See Fig. 16.) 


Tuberculin Skin Testing 


This method of testing for tuberculosis is 
better than a chest x-ray for preliminary case 
finding in low risk groups. If the screenee 
develops a positive reaction after 48 hours, he 
may then be given an x-ray to confirm or rule 
out active pulmonary TB. 


Pap Smear 


Pap smears to detect cervical cancer may be 
done on all married women, single women over 
21, those who have been pregnant, and those 
under 21 who have proper consent. The excep- 
tions are those in the last trimester of preg- 
nancy, Disposable vaginal specula are avail- 
able, (See Fig. 17d.) 


Proctoscopy, Sigmoidoscopy 


Examination of the rectum ond the sigmoid 
(lower portion of the descending colon) by 
means of a lighted instrument (scope) may be 
done to detect polyps or cancerous lesions. 
Disposable sigmoidoscopes are now available 
which eliminate the need for autoclaving or 
sterilization (See Fig. 177.) 


Achilleometry 


Achilles Reflex This is a test to detect hypo- 
thyroidism, The screenee places one knee on a 
chair or stool with his foot and ankle extending 
over the edge. His Achilles tendon is struck 
with s percussion hammer. The reflex action 
(plantar reflex and extension) is similar to that 
of the knee jerk, It is exaggerated in upper 
motor neuron disease and absent in lower 
motor neuron disease. A photomotograph may 
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(a) An enlarged data collection sequence for multiple health evaluation, usable in either a dual automobile or a 


small transportable unit (12 phase). (b) A comprehensive data collection sequence for multiple health evaluation, usable 


in a complex transportable unit (17 phase). 


be used to record the test results. (See Fig, 
18.) 


Pressure Tolerance § This test is performed on the 
Achilles tendon to determine the pain threshold 
of each screenee in order to test for neurolog- 
ical damage. (See Fig. 19.) 


Psychological Questionnaire 


The screenee either fills out « psychological 
questionnaire or uses prepunched cards, 
placing them in yes or no, true of false slots 
where the results may be tabulated by com- 
puter. This test may be performed to evaluate 
the screenee’s mental processes (association, 
intelligence, imagination, emotion) as well as 
his responses to various stimull. Various tests 
can be used. 


Health Education 


All screenees should receive specific health 
counseling at each screening station during 
or after each test. In addition, provision could 
be made for a special health education station 
ot the end of all testing procedures for (1) any 
further questions that may have srisen, (2) 
guidance regarding the follow-up process, and 
(3) general health information. This instruction 
could be done by persons such as physicians, 
registered nurses, health educators, or trained 
volunteers. 


Visual Aids At this same station, provision 
should be made for showing health related 
slides and films and using @ rear-screen pro- 
jector. (See Fig. 20.) 


Library A small library area should be provided 
in which printed health brochures are made 
available for the screenees to take home. 
Health related magazines as well as basic 
books on health and hygiene should be made 
available for reading in the unit. 
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Fig. 22 Work flow of unit with 18 stations. Square 
and diamond symbols indicate critical interdependence 
between tests. 
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Fig. 23 Circulation plan (a) 12 stations, (b) 18 stations. 


en 








Saisashuabecsesesabupsduecaeabsseeeser 


oot sonerenrosoeeccocns,, Me, 





oe oF -8 


Statf lounge 





Multipurpose 


555 


Health 
MULTIPHASIC HEALTH SCREENING CENTERS 


dence with another phase. Al! other phases Assumed Time, 


First Aid may be rearranged as jong as the number of Test minutes 
Space for this station should be provided for phases between those marked as inveriable Achilleometry 4 
the physician or RN to handle any emergencies remains constant. (See Fig. 22.) Audiometry . 5 
that might arise during the screening process. Dental exam. . 8 
‘ DRRSHG oasis earevere'es 4 

Test Durations i GE Rss c'ciaaasactant's 8-8 

Basic Test Sequences Individual test durations have been estimated. ceca ae\piniaie)eiereeieie B 
Basic patient flow charts are represented in After consulting the USPHS, staff members of Height cong Nose ote 3-4 
Fig. 21a and b. The individual health evalu- operational muitiphasic screening units, nurs- Immunization : ; eT ANE SEED 4 
ation tests are grouped according to the ing personnel, and medical literature, the fol- Medical history... . 2... .. 24 
ease and convenience of administering each lowing list of assumed times was compiled. Mydriatic drops (instillation)... . . 2 
one, and according to equipment size and/or Actual times will vary depending on factors Pap smear. . . ee are nT 4-5 
similarity. Functional body systems were given such as the type of screenee, staffing pattern, Phonocardiogram. ......, : 4 
only secondary consideration where grouping and type of equipment used. Proctoscopy, sigmoidoscopy . . . . 12 
y Psychological questionnaire . . 24 

of tests was concerned, Each testing group is Entrance and exit for the screenees are com- Registration............ 4-5 
referred to as a phase, with different numbers bined, but the unit provides @ separate person- Retinal photography... ..... 4-5 
of phases comprising a complete data collec- nel entrance. The health evaluation process Skinfold =... eee ee ee 1-2 
tion sequence. Testing sequence was deter- consists of 18 phases. Characteristics of this Spirometry.... 6... 0. eee 4 
mined by convenience of arrangement and by unit are the separate corridors for men and Temperature... 2... 1-4 
required time intervals between phases, ¢.g., women and many separate screening stations Thermography. .... 2.6... cee. 12 
20 minutes between instilling mydriatic drops to use during those tests which require their ees ee ae es 
and taking the retinal photograph. Phases wearing disposable gowns. After these tests Venipuncture.................. 4 
which are heavily outlined are those whose they will undergo the remainder of the test Vision... _.. A ae 7 
position in the data collection sequence may sequence together. The unit also contains a ROP OMEN Ss Sic tive ale Cow ean 3-4 
not be altered because of critical interdepen- consultation room, (See Fig. 23.) X-ray (dental)... 2... Wenceic ton 1-2 
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CHURCHES — BUILDINGS FOR WORSHIP 


Church design, which for many years followed 
long-established rules governing the organiza: 
tion of the space, has been affected by the 
liturgical renewal all denominations are cur- 
rently undergoing. In fact, each particular 
building committee is confronted by some quite 
disturbing questions and doubts. There are 
those who ask “Why build?” as well as being 
concerned with “fixing the form of worship,” 
so that future change is, at best, difficult. 

Assuming that these questions are satistac- 
torily resolved, the building committee and 
architect can commence developing a program, 
The church is essentially a gathering place for 
worship and other congregational activities. 
There is » functional need not only to provide 
a comfortable environment but also o special 
quality that mokes worship possible as well as 
meaningful. It is precisely this search for qual- 
ity which makes church design so challenging 
to most architects. 


The Site 


The “house of worship" is by its very nature 
an important public building. It speaks to the 
entire community about the beliefs and aspira- 
tions of the congregation. Unfortunately, some 
congregations worship in churches consider- 
ably more “triumphant’ than their creed, and 
it is advisable to strive for simplicity and 
subtlety. 

The church's position on the site will be 
somewhat determined by this “public image,” 
but some functional considerations also exist. 
On a limited urban site the church may occupy 
so much of the land that only building entry and 
egress are possible, However, if there is room 
on the site for parking spaces, these will be 
useful even if the majority of the worshipers 
walk. The possibility of pulling wedding and 
tuneral cars out of the stream of street traffic 
as well as dropping off worshipers during 
inclement weather is worth investigation. 
The suburban or country church site is usually 
larger and, with a dispersed congregation, the 
car parking capability is mo longer optional, 
it is indeed essential, Ample parking areas 
reached by convenient driveways are functional 
necessities. There is a stronger entrance rela- 
tionship to the parking areas and driveways 
than there may be to the street. Many otherwise 
successtully designed churches are flawed 
by the fact that most of the congregation is 
always coming in the back door. The more gen- 
srous site permits the consideration of out- 
door worship as well os other outdoor activi- 
ties. The building program must consider these 
possibilities very thoroughly. 


The Plan 


The basic determinant of the plan is the pro- 
grammed relationship between the congrega- 
tion and the altar area. The emphasis of all 
faiths is on the involvement of the congregation 
in the action of the worship service. Plans 
which suggest an auditorium, with the alter 
platform viewed through o proscenium arch, 


have an unfortunate ‘performance’ aspect. 
Likewise, plan forms which destroy the one- 
ness of the congregation are less tavored. 

Since all faiths place emphasis on the spoken 
word, it is important to consider the ability of 
the preacher to maintain eye contact with the 
congregation. “Theater in the round’ is not a 
recommended approach for this reason. Great 
care must be exercised if the structure requires 
columns or piers within the worship space for 
obvious reasons having to do with the sight 
lines. Although there is no liturgical require- 
ment for seating, the length of most services 
requires the utilization of a seating device, It 
is in this particular aspect that the concept 
of flexible use collides with reality. The church 
pew has in its favor ite relatively modest cost 
and its orderly appearance. The much more 
flexible individual chair generally requires 
more space per person and, even when ganged, 
requires straightening by custodial help. The 
desire of the congregation for nonworship uses 
of the church will determine the type of seating. 
It is worth noting that some church plans, with 
the assistance of movable alter platforms and 
chairs, permit more than one arrangement of 
the congregation. This is an attractive possi- 
bility for church groups interested in innova- 
tion. 

Plan types are discussed below. All other 
elements of the church building are related to 
the worship ares, Listed below are the required 
supporting facilities. 


Entry The minimum function of the entry area 
is a8 a vestibule from the out-of-doors. How- 
ever, this space must be sized in relation to the 
number of occupants, as it will oftentimes act 
as a lobby. Coat storage may be located here, 
os well as any required toilet facilities or 
usher's room and janitor's closet. Pamphiet 
racks, bulletin boards, and memorial plaques 
or books are wisely located here rather than in 
the worship room 


Vesting Room or Sacristy Although each denomi- 
nation favors a particular nomenciature, the 
function remains the same. The celebrant 
requires a room for robing and the storage 
of vestments and the ceremonial utensils. 
it is prudent to consider a toilet connected 
to this room. Often this room will accommo- 
date # guest speaker or another clergyman. 
Vestments should be stored flat or hung no 
tighter than three per foot. 

it is important that this room be located 
thoughtfully in relation to both the entry and 
the worship space. While it is convenient to 
consider a position close to the alter plattorm, 
it will work at a disadvantage if the worship 
ceremony involves procession through the 
congregation or if the minister is to greet or 
bid farewell to the congregation at the entry. 
Acolytes or altar boys also require @ vesting 
space, which should be near the vesting room 
for supervision 


Work Sacristy This room may asiso have many 
different names, but its function is to provide 
space for flower arranging, the storage of al- 
tar cloths (sometimes also their washing and 
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pressing), ceremonial utensil storage and 
cleaning, and candle and candlestick storage. A 
sink is required, as well as storage cupboards 
or closets. This room is best located near the 
altar platform if at all possible. 


Optional Support Facilities 


Choir Robing Room §=Depending on the size of the 
choir, this room may have to be very spacious. 
Closet space for robes is essential, and it will 
serve the coats of the choir also. Choir robes 
should not be stored more densely than four 
per foot of hanging. Provide a lockable closet 
for women's handbags. 

The choir room can also serve as a rehearsal 
room if acoustic isolation from the balance 
of the building is provided. A piano or small 
electric organ would be necessary. 


Church Meeting Room = DOepending on the congre- 
gation, the requirements for a meeting or con- 
ference room will vary. A small kitchenette is 
also desirable. 


Expansion Space The sometimes great fluctua- 
tions of attendance at worship can be overcame 
by programming tor expansion space. The re- 
lationship to the worship srea should be 
planned to ensure good sight lines when in use, 
If the two spaces are utilized for separate func- 
tions at the same time, an acoustic separation 
is essential. 





Plan Types 


Rectangular The most commonly utilized plan 
form is the rectangular, with the alter plat- 
form at one end and the seating oriented in 
rows looking toward the single focal point. A 
central aisle is usual, This plan is simple, and 
as long aa the altar platform is within the con- 
gregational volume, there is no excessive “per- 
formance” quality. The primary difficulty arises 
when the seating copacity exceeds 500, be- 
cause the viewing distance becomes overly 
long and worshipers in the rear seats expe- 
rience a diminished sense of participation, 

The illustrated plan (Fig. 1a) shows an entry 
stair within the seating from an on-grade vesti- 
bule, The rear pews are on elevated steps for 
good sight lines. The choir in this case is part 
of the altar area, The vesting room is on the 
vestibule floor level adjacent to the main doors. 
While the plan is very simple, the movement is 
almost into the middie of the worship space. 
This arrangement has some aesthetic impact 
as well as counteracting the tendency for wor- 
shipers to concentrate at the usually more con- 
venient rear seats. 


Cruciform Pian forms which have symbolic 
significance are not unusual. The alter area is 
often in the head of the cross or at the cross- 
ing (see Fig. 15), Depending on the seating 
arrangement within the arms of the cruciform 
plan, there may be « loss of » sense of congre- 
gational unity. 

The church shown in Fig. 15 is constructed 
with glass walls looking into walled gardens. 
The altar platform is at the transept. Note that 
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(a) Rectangular (b) Cruciform 





(c) Central 


Fig. 1 (a) Rectangular. Church of the Redeemer, Merrick, N.Y. (b) Cruciform. St. Anthony, Nanuet, N.Y. (c) Central. 
St. Jude’s Church, Napanoch, N.Y. 
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(d) L shape 





(f) Multifocus 
(e) Multiform 


_ ga woe Legend for Fig. 1 
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BAPTISMAL FONT 
SANCTUARY SEATING 
LECTURN 
SANCTUARY 
CHOIR SEATING 
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10 VESTING ROOM 
11 WORK SACRISTY 
12 STORAGE 

13 TOILET 

14 OFFICE 

15 LOUNGE 
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(g) Parallel secting 


Fig. 1 (cont.) (d) L-shape— expandable. St. John-Vianney, Flushing, N.Y. (8) Multiform. Mount Snow Chapel, 
Wilmington, Vt. (f) Multifocus. Thomas Kerk Reformed Church, Amsterdam, The Netherlands. Karel Sijmons, Archi- 
tect. (a) Parallel seating. Orthodox Synagogue, Lakewood, N.J. Davis, Brody, & Wisniewski, Architects. 
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there are numerous entrances, which are 
related to parking areas. 

A fairly large congregation (600) is accom- 
modated without a “gymnasium” effect or very 
large structural spans, Many times the cruci- 
form plan is chosen less for the inherent sym- 
bolism than for the smaller scale imparted to 


the building exterior. 


Central Plans based on the concept of an en- 
circling congregation are to be found in quite 
ancient churches. Liturgical reevaluation has 
generated renewed interest in this concept. In 
addition to the previously discussed problem 
concerning loss of eye contact by the preacher, 
certain nonreligious activities taking place in 
the church may also suffer. Not all the seats 
will have good viewing angles for motion pic- 
tures or slides. Likewise, a lecturer may also 
find an audience distributed for a span of 270 
around the jectern an unusual condition. 

Nevertheless, the sense of intimacy and one- 
ness is very great and may overcome all objec- 
tions. While the accompanying example (Fig. 
Je) is hexagonal, many geometric forms are 
possible. The portion of the space not utilized 
for seating in this example is used for support 
facilities, There is the immediate problem that 
the external form is not internally complete, 
and this can be a grave fault. The architect 
should be equally concerned about the deleter- 
ious effect on a clearly expressed worship 
space form when a multitude of small support 
facility spaces are “tacked on.” 


“L’ or “T" Expandable As stated previously, 
the varying requirements for worship space 
seating have caused a variety of plans that are 
expandable to be developed. The most compel- 
ling argument for this type of plan is that the 
space can be tailored to the number of partici- 
pants. Unfortunately, this argument has re- 
sulted in the building of many churches that 
are flexible, but in which those who worship 
in the overflow area feel like outsiders. The 
ceiling height, floor and wall finish, and light- 
ing of the expansion space should be in har- 
mony with those of the smaller worship area to 
which it is joined. Worshipers in the expansion 
space should not get the feeling that they are 
looking through a doorway, Undoubtedly the 
best approach is to design the total worship 
area and then to introduce dividing partitions. 

Figure 1d illustrates a church for over 600, 
of which only 120 are accommodated in the 
permanent chapel. The expansion space is 





BEHIND ALTAR 


BEFORE ALTAR 
(a) (b) 


Fig. 2. Possible locations for the choir. 


sized for basketball, with a small stage plat- 
form at one end. The orientation of the seats 
is deliberately reversed from performance 
to worship. The enclosed garden visible from 
the chapel is related more to the expansion 
space than to the chapel. The altar is rotated 
depending on the size of the congregation. 


Multiform 9 Current interest is focused on a 
rather random deployment of the congregation 
around the altar platform. The plan then re- 
flects this arrangement by articulating each 
group of pews. This nonrigid plan is informal 
and invites innovation if a movable alter plat- 
form and seating are used. 

Figure le is the plan of a small interfaith 
chapel with parking on two sides and vesting 
space for the three chaplains, Fairly conven- 
tional wood framing is supported on columns 
so located as to avoid interference with viewing 
angles. 


Multifocus A relatively mew liturgical innova- 
tion has been included in the illustrations 
since it may develop into a significant plan 
form. Here the thought is to move the focus 
of interest with the liturgical actions around 
the space. Fixed seating is not compatible 
with this approach, nor is it likely to be used 
tor large congregations because of the possibil- 
ity of contusion. 

The Dutch church plan (Fig. 1f) shows the 
seating used for preaching and singing, witha 
large standing space about the communion 
table for that part of the service. 


Parallel Seating While not entirely unique in the 
history of church design, parallel seating is 
not a common arrangement. As illustrated in 
the synagogue plan (Fig. 1g), this approach is 
worthy of thoughtful examination. The problem 
of expansion is also neatly solved. 


Organ and Choir Location 


For many years, the choir has been located in 
the church either in monastic tashion before 
the altar or in the “voice of angels” position in 
the choir loft. Due in no small part to the reloca- 
tion of the altar so that the celebrant can face 
the congregation, the choir location is being 
rethought. 

Possibly just as worship service is losing its 
performance quality, so too the choir is being 
asked to lead the congregation's singing rather 
than to pertorm before it, Hence locations of 
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the choir within the congregation are being 
considered. 

Ilustrated are five alternatives: 

1. Behind altar (Fig. 2a), the choir is less 
visible but still easily heard. Unfortu- 
nately the members of the choir are not 
part of the congregation and have poor 
opportunity to worship properly or to 
teel that the sermon is also directed to 
them. 

2. Before the altar (Fig. 26). Here, the choir 
is segregated but part of the congrega- 
tion. 

3. Rear of the church (Fig. 2c). The choir 
is part of the congregation, but this situa- 
tion is not much different from that in the 
choir loft. 

4. Choir alcove (Fig. 2d), This arrangement 
has many variants, and it can be very ef- 
fective. 

5. Within the pews (Fig. 2¢). A simpler ver- 
sion of the “before the altar arrange: 
ment. The significance of the choir is very 
much reduced, 

It should be emphasized that in all cases the 
organ will be best located where the organist 
can see the action at the altar as well as cue 
the singers by virtue of being seen when giving 
signals. The organist is a potential distraction 
to the rest of the congregation, and it is there- 
fore prudent to construct low walls about 
the instrument. 

Pipe organs are too expensive and take too 
much room to be treated as an afterthought. 
A church which expects to install @ pipe organ 
must plan for that instrument, since intro- 
ducing an instrument later without proper pro- 
visions is almost always unsuccessful, While 
other musical instruments have been success- 
fully used in churches, the advent of sophisti- 
cated electronic organs permits even very small 
congregations to consider their use without 
sacrificing quality. 


Other Planning Considerations 


Acoustics Small churches seldom have acous- 
tic problems if the space is “live” (i.e., some- 
what reverberant). More errors are committed 
by excessive use of sound absorbing materials 
than by restraint in their use. 

Echoes and “dead spots’ will have to be 
anticipated in churches sized for more than 
600, but even then reasonable precautions will 
suffice. 

Public address systems are recommended 
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for all but the smallest churches. A trained 
speaker can usually be very well heard, but 
amplification is a help to the many untrained 
and unaccustomed speakers using the lectern. 

'f an ambitious music program (chamber 
groups or recitals) is programmed, then a com- 
petent consultant is recommended. 


Air Conditioning in an age when every public 
space is usually air-conditioned, it is impru- 
dent to overlook this aspect of providing a com- 
fortable environment for worship. The use of 
the church during the summer months, the 
hour and length of the worship service, and the 
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anticipated size of the congregation will deter- 
mine the best type of system. However, it is 
imperative that the architect and his consultant 
give due consideration to equipment and air 
noise. A church with a high background noise 
generated by poor equipment and register 
selection has failed to provide o proper envi- 
ronment for worship. 


Lighting Natural The introduction of natural 
light into a worship area can animate the space 
and create that sense of the unique which 
should be part of the architect's goal. The 
programmatic and liturgical emphasis will 
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SsiIDE 


. PLAN 


Fig. 4 


dictate how natural light will be admitted and 
what it is to do. 

One word of caution: avoid the common pit- 

fall of forcing the congregation to look into 
the sun. H the celebrant is silhouetted against 
backlighted glass (even diffused or stained), 
it will create considerable discomfort. Al- 
though most worship services are in the morn- 
ing hours, there will be weddings, etc., which 
can make low-lying westerly sun a great prob- 
fem. 
Artificial High light levels are not required 
in worship spaces. Thirty to fifty footcandles 
are quite adequate for most visual tasks in a 
church. Hanging fixtures in churches are not 
mandatory and are potentially distracting if 
there are too many or if they are too ornate. 
It is prudent to consider how the fixtures will 
be relamped, since the life of an incandescent 
lamp is relatively short and the pews make 
ladder erection difficult, Locate lighting con- 
trols so that proper control is possible for non- 
worship uses. Outdoor lighting is also impor- 
tant, since the church will be utilized at night 
and the access paths to the building must be 
defined. 

Churches have been the targets for some of 
the increasing vandalism all buildings have 
experienced. Therefore outdoor security light 
ing, controtled by a timer, is recommended, 


Sizes 
Gross Area For purposes of establishing pre- 
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liminary space requirements, allow 10 to 12 
sq ft per seat. This would include moderate 
space for altar platform, work sacristy, vesting 
room, and vestibule. If only the seating area is 
considered (including aisles), allow 8 sq ft per 
person, 


Seating If pews are utilized, some building 
codes will gauge capacity on the basis of 18 in, 
of pew length per person, Actually, this density 
will only rarely be achieved, and the usual 
space per person will be 22 to 24 in. Back-to- 
back dimension will average 36 in., with a mini- 
mum of 33 in. (especially if a kneeler is con- 
templated) and a maximum of 42 in. The widest 





FRONT 
ADJUSTABLE LECTERN 


SIDE 


spacing will actually be uncomfortable for 
kneeler use. It is wise to provide storage space 
for prayer books or hymnals on a shelf below 
the seat ahead or mounted on the seat back. 
The foregoing dimensions will hold true for 
folding or stacking chairs. Allow space in the 
aisle for funeral catafalques and candles. (See 
Fig. 3.) 


Altar Size varies from 5 ft-6 in. to 4 ft long by 
28 to 48 in. wide by 40 in. high. The altar need 
not be rectangular, but in any event its histori- 
cal beginning was as a table and it is reason- 
able to retain some of that image. (See Figs. 
4 and 5.) 


Altar Platform Four to six inches in height is 
generally sufficient. It is imperative to plan the 
platform for the furniture and the movements 
of all those on it. 

Weddings are often performed on the plat- 
form and space between the altar and the plat- 
form edge will have to accommodate the 
clergyman and the nuptial couple (sometimes 
kneeling at a prie dieu or kneeling device). 
(See Fig. 6.) 


Confessional In those churches requiring them, 
the custom is to provide a space for the seated 
priest with the penitent kneeling within a small 
cubicle and speaking through a heavily veiled 
opening at the priest's ear. It is also possible 
to use a more natural conference room setting, 
but the arrangement must be such that the 
confessor (priest) cannot see the penitent, 
in order to preserve the required anonymity. 


Candlesticks Candles varying in size from 1 to 
2% in. and in length from 9% to 334 in. The 
holder can be on the altar or on the floor beside 
the altar. Overly tall candlestick and holder 
combinations may obstruct the view of the 
clergyman. It should be mentioned that an air- 
stream directed toward the altar will cause 
annoying flickering of the candle flame and un- 
even wax burning. 


Lectern or Pulpit Provide a sloped (adjustable 
height) surface with lip to retain a book placed 
on the surface. The pulpit width varies from 
24 to 36 in. Depth measured horizontally is a 
minimum of 16 in, (See Fig, 7.) 


Communion Rail fa rail is required, the height 
should not exceed 36 in. The communion rail 
is considered to be a symbolic extension of the 
altar table, and as such it is desirable that it 
have a broad top (6 to 8 in.). 


By MAURICE R. SALO, AIA, Consulting Architect to the Lutheran Church in America 


THE SELECTION OF THE SITE 


The selection of the site is the most important 
decision to be made by the building committee, 
since it sets limitations for the potential area 
and volume of the proposed church structure 
and profoundly shapes its character and deter- 
mines its future growth, development, and im- 
portance to the community and parish. The 
following factors are major considerations: 
1. The character and stability of the environs 


of the site 
2. Accessibility to the site for the member- 
ship 
a. Relationship to highways and second- 
ary roads 


b. Coordination into the regional plan and 
traffic pattern of area affected 
Provision of ample parking area 
General contours of the property 
Soil characteristics 
Presence of rock and ledge outcrop- 
pings 
g. Presence of water problems 
hb. Availability of utilities 
The practical elements and component 
speces required by the church are as follows: 
1. The church room (liturgical center) areas 
for intimately related activities 
a. Narthex (entrance vestibule) 
b. Chancel (including alter, pulpit, and 
lectern) 
Choir and organ facilities 
Baptismal font and facilities 
Sacristy 
Minister's study 
. Church tower 
\dministration 
Secretary's office 
General office 
Mailing, printing, and reproduction 
rooms 
d. Minister's office 
e. Assistant minister's office 
3. Church school 
a. Kindergarden 
. Intermediate classes 
Junior classes 
Senior classes 
College group facilities 
Adult facilities 
Family counseling facilities 
Visual education facilities 
Boy Scout rooms 
Brownie rooms 
. Library facilities 
4. Social hall 
a. Auditorium with stage or dais 
b. Kitchen facilities 
c. Coat rooms 
d. Toilet facilities 
e. Storage rooms (generous for mate- 
rials, seats, and equipment) 
f Lobby or foyer 
Church parlor with fireplace 
Kitchenette 
Parking 
. Landscape — gardens and similar features 
Note: The above facilities are desirable for 
complete church activities. However, each 
parish has its own special requirements, which 
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are specified in the building committee's 
brief. There some elements can be omitted and 
some areas may be assigned to multiple use. 
All these elements are critical in determining 
the design and establishing the cost of the 
building program. 

After the selection of the site, the following 
practical elements and spaces required for a 
church structure must be considered by the 
committee and incorporated into their pro- 
gram or brief. (See Fig. 1.) Administration is 
centrally located for control. Other elements 
are related but adapted to dictates of site, to 
the architect's interpretation of the problem, 
and to suggestions of building committee. 


THE NARTHEX 


The narthex is the vestibule or entry into the 
church room, Its shape is, of course, suggested 
by the basic plan of the church complex. It is 
recommended that it be at least 10 ft wide to 
permit facile movement of the congregation 
and the usual personal greetings to the par- 
ishioners by the minister. It is well to locate 
toilet facilities, coat rooms, and similar con- 
veniences discreetly off the narthex or in other 
accessible areas, since there is no rigid rule 
except convenience to determine their disposi- 
tion. 


THE CHURCH ROOM 


The church room on the main body of the 
church today may assume many forms due to 
the demands of site and the architect's inter- 
pretation of the building committee's brief. 

Essentially the space must have dignity and 
strength to carry out the spirit of worship and 
logically contain the twelve elements outlined 
subsequently in this articte. 

A center or direct aisle from the seating area 
is essential to permit weddings and similar 
activities to function properly. The center aisle 
should not be less than 5 ft wide. Side aisles 
should not be less than 3 ft wide. 

Sculpture, painting, and stained gloss may 
be used, but with good taste and properly 
placed to enhance the room and to express 
its special character. Art has always been a 
basic vehicle of man to express the beauty and 
logic of the universe and for 1 moment's escape 
from the sometime prosaic reality, and there- 
fore, it is a fitting agent to bring about the 
awareness of divine truth. 

The church room (liturgical center) and ap- 
purtenant areas for intimately related activities 
are as follows. 


UNICAMERAL SPACE (CHANCEL) 


The chancel is the climactic point of the church- 
room and the main center of liturgical activi- 
ties. Therefore special attention should be 
given to all its elements and appointments. 
The chance! or unicameral area in today's 
church is an integral part of the church room. 
A distinct separation of these elements should 
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Fig. 1 Diagrammatic relation of elements of the Lu- 
theran church. 


be avoided and the clear separation of cele- 
brants and worshipers should not be stressed. 
It follows that the chancel space should extend 
as far as practical limits permit into the church 
room, so that all can equally participate in 
corporate worship. 

itis the present feeling that all liturgical cen- 
ters are equally holy. The historic liturgical 
center with its concentration of worship at the 
altar and reredoes as an essential element in 
the church room, is changing, although some 
Lutherans still preserve an attachment to this 
traditional treatment. 

There are great possibilities in the placement 
of the chancel and its elements. It may be lo- 
cated centrally or asymetrically as long as its 
activities are within a comfortable vision range. 

The chancel should be raised three steps, 
each of which is not more than 6 in. high, with 
treads a minimum of 16 in. wide. A clear aisle 
with a minimum width of 5 ft should be pro- 
vided for convenient circulation around the 
perimeter of the chancel. We are not illustrating 
characteristic arrangements since the range 
of possibilities is too great. However, in the 
discussion of the choir arrangements, some 
suggestions will be made. 


ALTAR 


The altar is the most sacred element in the 
chancel, traditionally as well as in terms of 
today's worship. It usually reflects the concept 
of the Last Supper and should bear the char- 
acter of @ table. Its design treatment should 
reflect dignity and should have meticulously 
thought out details, The special treatment of 
this element must be the responsibility of the 
architect. He must properly relate its material 
and character to the total church room design. 
Figure 2 is @ sketch of an altar, with dimen- 
sions to be used solely as a quide. 
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THE PULPIT 


The pulpit is the most actively used element in 
the chancel. It is dynamic, as opposed to the 
more static holy appointments. It is o setting 
from which the preacher brings the Gospel and 
the word of God to the worshipers. It should be 
prominently placed in the chancel without ob- 
scuring the view of the altar and other elements 
of the chancel. The centrally placed pulpit in 
a circular room, in the author's opinion, is not 
sound, since if does not permit the preacher to 
be seen by all. It should be comfortably lo- 
cated, seen by all, so that the preacher's visage, 
movement, and use of hands can be viewed, 
enabling him to deliver his message forcefully 
and to have complete communication with 
every worshiper. We suggest that the pulpit 
be raised two or three steps to raise the preach- 
er's stature—to give him greater dignity —for 
at these moments he is the apostle of God and 
more than an ordinary man. 

The pulpit must be provided with the follow- 
ing elements: 

1. Bible rest 


2. Shelf under Bible rest for notes and 
papers 

3. A light over the Bible rest for reading 
purposes 


4. Microphone — with all its conduits and de- 
vices shrouded in the construction of the pulpit 

The design character should be left to the 
architect, as a standard form is not possible 
due to the variability of the church room de- 
sign. Materials are optional, but they are 
related to the church design and should have 
inherent dignity and strength. Figure 3 is a@ 
sketch of a pulpit with critical dimensions to 
be used solely as a guide. 


THE LECTERN 


The lectern is a smaller reading desk and is an 
element in liturgical activities, It is used in con- 
junction with the pulpit during services. 

It may be omitted at the discretion of the 
building committee. This is particularly true in 
the design for smaller churches. The following 
elements are essential to the lectern: 

1, Bible rest 

2. Reading light over the Bible rest 

3. Microphone (electrical elements to be 
concealed) 

Figure 4 shows the lectern’s critical dimen- 
sions, but this sketch is not to be taken as a 
criterion for its design. 


THE COMMUNION RAIL 


In many Lutheran churches the communion 
rail is omitted and the communion elements 
are served directly from the altar table while 
the communicants are standing. 

In such instances where a communion rail 
is desired, it should not be more than 2\ ft 
high and located around the elements of the 
chancel to permit maximum participation at 
one time with easy movement flow to the rail 
and to the pews. The step before the rail should 
not be less than 2 ft wide. As in the case of the 
other elements of the chancel, the design 
should reflect and be in character with the de- 
sign idiom of the church room. Figure 5 
shows critical dimensions, which may be used 
as a guide. 


CHOIR AND ORGAN FACILITIES 


The particular location of a choir is usually 
determined by the minister, choirmaster, and 
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organist for its suitability to the required ser- 
vices. The decision on its placement must be 
made by the committee early in its delibera- 
tions and the architect must be advised as soon 
as possible, since the choir is a major element 
affecting the shape of the church room. 

There are five possible arrangements for the 
choir and many interpretations for each type. 
These five basic choir locations are as follows: 

1. Split choir in the chancel 

2. Choir centrally located behind the altar 

3. Asymmetrically located choir placed on 
one or the other side of the chance! 

4. Choir placed in the seating area of the 
church room 

5. Choir in the rear balcony 

An analysis of the five basic locations of the 
choir and their relative merits follows. 


The Split Choir in the Chancel 


This type of choir setting (see Fig. Ga) is tradi- 
tional, but most churches today have found 
it the least suitable for present-day needs. 
It has the following advantages: 

1. The members of the choir are a visible 
part of the congregation and participate in the 
total worship. 

2. The altar, placed between the ranks of the 
choir pews, has a dominant focal position. 

3. The service is enriched by the color of 
the choristers’ vestments, by their trained 
behavior, and by their organized singing. 

4. Musically, this arrangement creates some 
problems, since the singers cannot be centrally 
directed. The organist needs the aid of mirror 
devices to see the singers perform in unison, 

5. It creates further a sense of separation 
between the singers, the professional clerical 
celebrants, and the laic worshippers, reflecting 


the complete separation of these functions 
which was characteristic of the medieval 
church. 

6. This scheme frequently forces the loca- 
tion of organ pipes to be opposed on the side 
wall, since it implies a central reredos. Musi- 
cally, the organ should speak directly to the 
worship room. Although this side arrangement 
can be reasonably handted, it would be a com- 
promise. As stated earlier, this scheme is not 
sympathetic to today's church concept. There 
are other approaches to the problem which 
should be studied for their suitability to the 
congregation before type of choir plan is de- 
cided upon 


Choir Centrally Located 


The choir may be located centrally, behind the 
altar. Theoretically this is sound. This arrange- 
ment permits a central position for the organ 
console. It enables the choirmaster to face the 
choir directly and to conduct the music prop- 
erly. (See Fig. 65.) 

However, it places the choir personnel be- 
hind the alter and the pulpit, which can distract 
from the serenity of the service. A number of 
devices can be used to offset this difficulty. 
For instance, the choir stalls may be lowered, 
so that singers are not too visible when per- 
forming, Another possibility would be to use 
perforated screens to make the choirs move- 
ments less conspicuous, 

The organ screen, of course, is best located 
behind the singers, so that it voices directly to 
the church room. This arrangement has many 
advantages, but it makes the organ conflict 
and compete with the altar and pulpit. With 
a disciplined choir, however, this plan has in- 
teresting possibilities. 


Religious 
CHURCHES, LUTHERAN 


a-1 








VARIES 





(b) 


Fig. 3. (a) Schematic plan of pulpit. Minimum dimensions. (b) Schematic section of pulpit. 
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Fig. 4 Schematic lectern elevation. (a) Front. (bh) Side. 
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Fig, 5 Schematic section through communion rail. 


Choir Located Asymmetrically 


This arrangement (see Fig 6c) places the choir 
facilities at the front of the church next to 
the chancel area. It causes the design of the 
church itself to be asymmetrical in plan and 
volume, and it poses a difficult problem for the 
architect who seeks to develop a design of 
proper repose with ecclesiastical dignity. This 
plan has the advantage of avoiding direct 
competition between the choir and the chancel 
and placing all liturgical activities within com- 
fortable vision range of the congregation. 
It permits good musical direction and provides 
#8 contro! position for the console and organist. 


Choir Placed in the Seating Area of the Church 
Room 


This (see Fig. 6d) is a novel departure from 
tradition, It has the advantage that the choir 
and parishioners worship in concert. Perhaps 
it also deemphasizes the choir and its colorful 
role in the worship ritual. The decision for this 
arrangement must be based on the minister's 
attitude toward the service and on the feelings 
of the building committee. The console of the 
organ can be membered into the pens of choir 
area and so arranged that the organist faces 
the choir and has complete control of the sing- 
ing. The organ space and its elements must 
be closely related to the choir's location. 


Choir in the Rear Balcony 


This (see Fig, 6e) arrangement is ideal from the 





(b) 





musician's point of view since the direction of 
the music is good and the organist can be so 
placed as to be in perfect control of the sing- 
ing. The organ can be effectively located behind 
the choir. From the point of view of the wor- 
ship, the choir is remote from the main church 
room and not visible. 

This arrangement will provide an effective 
musical background for church services, and 
many successful examples of this scheme 
exist. It does, however, conflict with the pres- 
ent-day concept of corporate worship. The 
committee must decide to what extent ita ideas 
on worship conflict with this musically excel- 
lent arrangement 


THE ORGAN 


The organ is a major element in the design of 
a church space, and adequate volume for its 
housing, air supply, and electrical elements 
must be provided. 

Often today, pipes are exposed in the interior 
walls of the church room and become an inter- 
esting part of the church decor, We noted 
earlier that an organ builder must be consulted 
in the earliest stage of church planning as the 
organ cannot be installed as an afterthought. 
The form of the church must be designed to 
ensure maximum purity of tone and to provide 
the proper acoustics. The excessive use of 
sound-absorbing acoustical material will strip 
the overtones of the various pipes —partic- 
ularly double reed sounds, bases, and tones 
in the treble clef. 





THE BAPTISMAL FONT 


This unit is an important part of fliturgical 
activities and must be placed in a prominent 
area of the church room — that is, in the chancel 
or in a space conveniently close to it. It must be 
in the visual range of the congregation so that 
all can participate in the baptismal rites. 

The baptismal font may be a fixed element 
or it can be a movable unit which can be placed 
conveniently when required. If it is a fixed unit, 
a proper setting must be provided. 

Figure 7 gives some basic dimensions to be 
used a8 a guide for its design. The concept can 
be simple or elaborate, but it must be related 
in character to the overall design of the church 
room, 


THE SACRISTY 


The sacristy is a room located adjacent to the 
chancel. It is a practical space for flow arrange- 
ment, for the preparation of communion ele- 
ments, and for the storage of items required for 
the activities in the chancel. It generally con- 
tains a double sink with hot and cold water, a 
refrigerator, and base and wall-hung cabinets. 
its design may be simple and materials may be 
chosen as economically as desired as long os 
they are in good taste. 

No illustrative drawing is required for this 
space since it varies in so many instances, 
but it must function smoothly. At least two 
people must be able to work here at the same 
time. It must have direct access to the chancel 
and a secondary exit to a hall or corridor out- 
side the church area. 


MINISTER'S STUDY 


A minister's study or room is adjacent to the 
chancel, with direct access to the chancel ond 
egress to a hall or corridor. This room should 
provide space for a desk and a number of 
chairs, files, coat closet, toilet, and a shower 
bath. Itis convenient for last-minute reviews of 
his sermon, guest speakers, conferences, and 
similar purposes. 

This room should be a dignified space and 
should have a reverend atmosphere. Since this 
area varies a great deal in its form —because 
it is related to the particular church form 
of which it is # related element—no sketches 
will be provided. 
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Fig. 6 (a) Split choir in chancel. (b) Choir centrally located. (c) Choir located asymmetrically. (d) Choir 


located in seating area. (e) Choir located in balcony. 


(1) Narthex, (2) church room, (3) chancel or unicameral space, (4) altar, (5) pulpit, (6) lectern, (7) boptistry, (8) 
choir space, (9) organ console, (10) ministers’ roam, (11) sacristy, (12) organ loft. 
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DIAMETER 


Fig. 7 Schematic section through baptistry. 


CHURCH TOWER 


The church tower, though not an integral part 
of the church room itself, will be discussed 
herein since it is a symbol of the church and ex- 
presses the religious character of the total 
church complex. 

Today it is often felt that the church tower 
involves an unnecessary expense and that o 
properly designed church is sufficient to ex- 
press the spirit of Christian worship. However, 
a church tower or campanile has long been as- 
sociated with ecclesiastical structures and to 
many it has a symbolic value beyond its cost or 
its logic. Perhaps it does conflict with the 
criteria of present-day attitudes. But it is an 
understandable symbol of worship and an ab- 
stract witness to the Christian spirit; therefore 
it may justifiably be used. 








It does provide an opportunity for abstract 
sculptural expression and keynotes the total 
spirit of the church building complex This is 
a matter for the building committee to decide. 
We believe that it is a valuable device to pro- 
claim positively that this is a church. No 
sketches are provided, for there are infinite 
possibilities in its design. It has another posi- 
tive value in that it can house a carillon, 


ADMINISTRATION 


Administration consists of elements outlined 
earlier in this article. These rooms are sized to 
meet the specific requirements of the commit- 
tee's brief. 

Special attention should be given to the mine 
ister's offices, to give them ecclesiastical char- 
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acter, The minister's office should not be less 
than 12 by 20 ft clear and should contain 
closets, bookshelves, and toilet facilities. 


CHURCH SCHOOL 


Classrooms should not be less than 24 by 32 
ft. Small rooms are too restrictive and are not 
adaptable to program changes. It is best that 
adequate natural light be provided, and light 
areas should not be sacrificed for design 
effects, 

The kindergarten should provide 30 sq ft 
per pupil because of the nature of kindergarten 
activities. 

The architectural treatment should reflect 
the rhythm and character of the church build- 


ing. 


SOCIAL HALL 


This should provide seating equal to that of the 
nave. It should be a pleasant area and well 
correlated to the exterior landscape features if 
possible, The ceiling should not be less than 
14 ft clear if possible. 


CHURCH PARLOR 


This is a very desirable space and serves many 
functions. It should not be tess than 24 by 14 
ft in plan dimensions and should have a ceiling 
at least 12 ft high. The room should have a 
clublike character with suggestions of its basic 
religious relationship. It should be comfortable 
and pleasantly furnished and decorated. 


PARKING 


Parking should provide one parking space for 
every five persons in the church room seating. 
Its arrangement necessarily is a function of the 
total landscape pattern. 


LANDSCAPING 


The landscape is an integral part of the total 
architectural concept and should properly re- 
late to building plans and mass, It is recom: 
mended that a professional landscape archi- 
tect be consulted to achieve the best results. 


569 


Religious 
CHURCHES, UNITED METHODIST 


570 


ORGANIZATION 


The main entrance to the building should be easily 
accessible from the parking area, and should be 
designed with a drive up and canopy entrance. 
This permits covered access to the building during 
inclement weather. 

The building should be organized so that peo- 
ple can easily orient themselves once inside the 
front doors, A key feature in this kind of arrange- 
ment is a large, centrally located narthex that 
serves as the circulation hub of the building. A 
person should be able to proceed directly from 
the narthex to the sanctuary, fellowship hall or 
classrooms. For convenience, the church offices 
and restrooms could also be located off this area. 
Not only does this make them more accessible, 
but it also enables the secretary to monitor the 
main entrance from the church office. Fig. 2 illus- 
trates this kind of arrangement. 


SANCTUARY 


Basic Premises on Which the 
Recommendations Are Based 


|. The purpose of erecting a building is to pro- 
vide a place where people may assemble for 
worship, fellowship, education and prepare 
for service. 

ll, People and what they do are the major con- 
cern of the church. The building forms a back- 
ground for the action and is secondary to 
the gathered congregation and the liturgy. 

lll, The essential elements for worship consist of 
a place for the preaching of the word and 
the right enactment of the sacraments. 

IV. The aim of worship is “to focus attention 
and to suggest and direct appropriate human 
responses to the divine-human encounter.''* 

V. Theology does not directly influence architec- 
ture, Theology (or beliefs) does influence |it- 
urgy (what we do). Architecture is a result 
of efforts to provide a setting for the liturgy. 

Vi. Our church buildings should celebrate the 
conviction that God is present in our lives 
in this age. 


WORSHIP ROOM 


The worship room is to be designed to assist the 
liturgy. The liturgy consists basically of provisions 
for the preaching of the word and the sacraments 
of baptism and holy communion. Since the minis- 
try of the word and the sacraments are of equal 
importance, the architectural plan should give em- 
phasis and stress to the pulpit, table and font. 

The worship room may also be used for other 
functions such as: confirmation and reception of 
members, weddings, funerals, choir programs, 
drama, education, and fellowship, Because of 
this, the pulpit, table, and font should be portable. 


* Professor Albert C. Outler, “A Methodist Comment 
About Methadism,’’ Worship and Christian Unity, April 
19, 1966, p. 2. 

Materials taken in part from publications of the Office 
of Architecture, National Division, Board af Global Min- 
istries, the United Methodist Church. For further informa- 
tion write Douglas Hoffman, Office of Architecture, 
United Methodist Church, 475 Riverside Drive, Room 
307, New York, New York 10027. 


The design and arrangement of the worship 
room should reflect the fact that the minister and 
congregation come together in a corporate act 
of worship. The platform on which the pulpit, 
table, and font are located is a distinct area be- 
cause of the functions involved, but it should not 
be separated from the congregational seating 
space. 

Since the major emphasis is upon preaching, 
baptism, and communion, architectural features 
such as windows, reredos, or dossal should not 
distract from the liturgy. The seats for the minister 
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Fig. | Site location, 


REST ROOMS 


should also be located so that they do not com- 
pete visually with the more liturgical centers unless 
used as such, 


Sermon 


The pulpit is a place designed specifically for 
the preaching and reading of the word of God. 
This does not exclude the possibility that in some 
instances this function may take place elsewhere 
in the room. 

The location of the pulpit affects the relation- 
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Fig. 3 Worship. 


ship between the sermon and the congregation. 
The minister must be able to see the congregation 
and the congregation must be able to hear and 
see the minister, 

Listening to a sermon is a corporate activity. 
The minister must be aware of the response of 
the congregation to the sermon even though the 
response is unspoken. Conversely, the congrega- 
tion needs to see the minister. They need to see 
his facial expressions and his gestures, This can 
be achieved by elevating the pulpit, so that even 
those seated in back of the room can see the 
minister. 

The rapport between the minister and congre- 
gation can be destroyed, however, if the pulpit 
is raised too high or if it is located at too great 
a distance from the congregation. If raised 
too high, the viewing angle becomes oppressive 
for those seated nearby. If placed too far from 
the congregation, the contact between the minis- 
ter and the people is lessened. 


Choir 


The function of the choir is to lead congregational 
singing (hymns), to sing to the congregation (an- 
them), and to sing on behalf of the congregation 
(choral responses), In addition, many choirs offer 
sacred concerts on special occasions. The choir 
should be located so as to best fulfill these func- 
tions. 

The choir should not be placed behind the pul- 
pit or table facing the congregation or in divided 
choir stalls in a deep chancel where they may 
be a visual distraction during the service. Their 
task is to lead worship, not to be performers of 
musical acts. 

The organ console should be located so that 
the organist can direct the choir. The organ cham- 
bers should be located so that the organist may 
balance the music of the organ and choir. The 
director should be easily seen by the choir without 
being conspicuous to the congregation. 

Space should be allowed in the design of the 
worship room for the use of instruments or unusu- 
ally large choir groups on special occasions, If 
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chairs instead of pews are used in the choir loft, 
this space may then be used for the placement 
of musical instruments. 


Congregational Space 

The worshiping assembly should be situated so 
as to suggest their active role as participants in 
worship, Worship is a corporate activity, It in- 
volves the minister, the choir, and the congrega- 
tion. It does not represent a performer-spectator 
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relationship. The size, shape, and arrangement 
of the room should emphasize the understanding 
that worship involves the entire congregation in 
the service. This can be achieved by bringing 
the congregation closer to the liturgical centers 
and by planning for a level floor. Conversely, 
long narrow rooms which place a large number 
of the congregation at a great distance from the 
minister and rooms which have sloping floors and 
balconies which emphasize the spectator-per- 
former relationship should be avoided. 

In order to provide as much flexibility as possi- 
ble in adjusting the seating for different occa- 
sions, services, numbers of worshipers and future 
trends, chairs are recommended instead of pews. 
The chairs should be comfortable, attractive, du- 
rable, and reasonable in cost. They should be 
firmly linked together when in use and designed 
to be stacked when not in use. 

Chairs are recommended for the following rea- 
SsOns: 

1. For some services, such as those which em- 
phasize preaching, there may be advantages in 
eliminating the center aisle so that the congrega- 
tion sits together as one group, further emphasiz- 
ing the corporate aspects of worship. 

2. For those occasions when the attendance 
is lower, the number of seats may be reduced, 
the aisles may be made wider, and the spacing 
of the seats and rows increased. 

3, For some communion services the church 
may desire to place the communion table in the 
congregational seating space with the people 
grouped around the table. 

4, The church may desire to use the sanctuary 
for youth or adult church school classes. Chairs 
would allow several groups to meet and arrange 
their seats in a circle or small group. 

5. Different functions require aisles of varying 
widths. For a choir or offertory processional, a 
5-41 aisle is usually sufficient. A wedding proces- 
sional could use a 6-ft aisle, and a funeral proces- 
sional needs a 7-ft aisle. (See Fig. 4.) 
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Order of Worship 


The normal service for most churches places em- 
phasis on the spoken word—invocation, prayers, 
reading of the scriptures, responsive reading, af- 
firmations, sermon, and benediction. The worship 
room should be designed to provide the best pos- 
sible acoustical environment for these functions. 
It is imperative that the minister be able to com- 
municate directly with the congregation without 
having to resort to artificial aids such as a public 
address system. The size and shape of the room 
and the materials employed should contribute to 
the effectiveness of the spoken word. 


The Order for the Administration of the 

Sacrament of Baptism 

The baptismal font should be located so that it 
is convenient for all to see. The ceremony should 
be visible to the entire congregation. The candi- 
dates should be able to approach the font if bap- 
tism by pouring is desired, and there should be 
sufficient space for the minister, parents and spon- 
sors. The basin should be sufficiently large to 
make pouring possible (no less than 15 inches 
in diameter), and the use of water should be visi- 
ble and audible. The font should be of sufficient 
size and prominence to remind people of their 
baptism and to suggest the importance of this 
sacrament, 


The Order for Confirmation and 

Reception into the Church 

The service should take place in view of the entire 
congregation. It might be helpful if the candidates 
step up into the raised chancel area so that they 
may be easily seen when they stand or kneel. 
There should be sufficient space for a considera- 
ble number of candidates to kneel, only one row 
deep, and space for the minister to conveniently 
lay his hands upon their heads while they kneel. 


The Order for the Administration of the 
Sacrament of the Lord's Supper or Holy 
Communion 

Traditionally, Methodists have served the ele- 
ments to those who kneel at the communion rail. 
Because of the time this method may consume 
if individual table dismissals are considered neces- 
sary, many large churches serve the elements to 
those seated in the nave. 

Both methods will probably be continued, and 
in addition it may also be possible to consider 
serving communion to those who stand around 
the table. Apparently this was one of the methods 
used by the early church. 

If communion is to be served to those who 
stand around the table, a rail is no longer needed. 
In this case the table should be easily accessible 
to the congregation, and there must be sufficient 
space around the table for the minister and his 
assistants as well as a large number of communi- 
cants. The entire congregation should be accom- 
modated in at least ten tables and five would 
be a better goal, either standing or at a rail, 

The communion rail was originally designed 
to protect the table from profane and irreverent 
treatment. It now serves as a rail for support 
while people are kneeling and to hold the empty 
cups. It should no longer be designed as a barrier 
to prevent one from entering a “holy of holies." 

The architectural solution should not determine 
whether the elements will be offered in the chan- 
cel or in the nave seats. The church should decide 
how the service is to be conducted and the archi- 
tectural plan should be a result of efforts to pro- 
vide a meaningful setting for the liturgy. 


Ideally, the room should be designed to accom- 
modate both methods of serving communion. This 
will allow communion to be served in the pews 
now, if this be the wish of the church, and yet 
it will permit others to conduct the service in the 
chancel if this be their desire. 

The Commission on Worship of The Methodist 
Church does not recommend self-service commu- 
nion. With this method, the elements are placed 
at the rail before the start of the service and 
each person serves himself. 

The communion table provides a surface for 
the placement of the communion elements. It is 
essentially a table. The size of the table should 
be scaled to the person or persons involved and 
the liturgical action about it. 

The table should be free-standing so that the 
minister may stand behind the table and face 
the congregation for parts of the service, The 
table may also be used to receive the offering 
and provide a place for a small, portable book 
rest. 

It is often desirable to provide a small table 
or credence shelf to hold flowers, empty offering 
plates, the communion cloth, lids, or other items 
while not being used. 


The Order for the Service of Marriage 


The aisle leading to the chance! should be of 
ample width (6 to 7 feet) for the procession of 
the wedding party. There should be a way to 
signal the organist when the bride is ready to 
make her entrance. 

There should be sufficient space at the front 
cross aisle for the wedding party. If the ceremony 
takes place on the raised chancel area, the wed- 
ding party will not block the congregation's view 
of the couple. There should be provision for the 
couple to kneel after the ring ceremony, 


The Order for the Burial of the Dead 


There should be sufficient space for carrying the 
casket from the front door of the church with a 
minimum number of stairs and slopes. The doors 
should be sufficiently wide. The aisle leading to 
the chancel should be at least 6 feet, 6 inches 
wide and 7 feet is better if pallbearers are to 
walk alongside of the casket. 


SUPPLEMENTAL DATA 
Balcony 


Balconies are not generally recommended, espe- 
cially in churches of moderate size, because those 
seated in a balcony tend to become isolated from 
the rest of the worshiping congregation. Balconies 
emphasize the spectator role of the worshiper 
rather than his participation in the service. 

In larger churches a balcony is often a useful 
device for seating o greater number of persons 
within an effective radius for seeing and hearing. 

If those seated in the balcony ore to see the 
chancel it will be necessary to step succeeding 
rows up from the front. These steps should not 
exceed 6% inches each in height, and the risers 
should extend across the full width of the balcony, 
including the aisles. The balcony should not ex- 
tend out over more than two rows of the nave 
pews. There should be two separate sets of stairs 
to the balcony. 


Candles 


\f the communion table is to be free-standing, 
the candles could be placed on a credence shelf 
on the rear wall of the chancel, behind the table; 


but large candles standing free on the floor might 
be more in scale with the chancel. Candle splicers 
or joiners may be used, so that only the top part 
of the candle is burned and replaced when neces- 
sary. 


Chancel Rail 


There is a trend today to modify or eliminate 
the chancel rail in order to reduce or eliminate 
the effect of separation between nave and chan- 
cel, Its height is usually the same as the choir 
screen, approximately 36 inches. 


Chancel Window 


A chancel window facing the congregation, while 
it may be an aesthetically satisfactory solution, 
creates a problem of diverting attention from the 
cross and table to the window, or what is beyond 
the window. If it is a well-designed window it 
draws attention to itself. If it is clear glass, it 
could draw the attention of the congregation to 
a point outside the sanctuary. 

Clear or lightly colored glass may create a 
problem of excessive glare which impairs the vis- 
ual contact between the worshipers and the minis- 
ter, Even the darkest chancel windows under cer- 
tain conditions may be a problem, 

If the intention of the church is to focus the 
attention of the congregation upon the liturgy 
and the physical symbols of worship, such as the 
cross, table, pulpit, etc., we question the desirabil- 
ity of a chancel window. 


Credence Shelf 


To provide a definite place for the candles, flow- 
ers, and/or empty offering plates, etc., we sug- 
gest an adaptation of the ancient credence shelf 
in the chancel. This shelf could be placed on the 
wall behind the communion table, and it should 
be large enough to accommodate the above 
pieces and high enough so that they can be seen 
by the congregation. The credence shelf does not 
replace the communion table but is an addition 
to it. 


Cross 


As late as 1920 the cross was unheard of in 
nearly all Protestant churches in America, but in 
a generation it has come back into almost general 
use, The problem today is not whether there 
should be a cross, but rather how many ond what 
size, No church should have more than two 
crosses—one on the exterior and one in the chan- 
cel. The tendency to treat the cross as a decora- 
tive symbol to be used with abandon throughout 
the building is regrettable. 


Flags 
We do not recommend placing flags in the chan- 
cel for the following reasons: 

1. We live in a day of growing stress on ecu- 
menical Christianity. At the same time, our mis- 
sionaries are hindered in preaching the gospel 
because Christianity has become so closely identi- 
fied with western culture, ‘Yankee imperialism," 
etc. To correct an error of the past, it might be 
a wise and discerning policy not to permit flags 
(or any other secular symbol) to share the honor 
which attaches to the symbols of the Divine Pres- 
ence. 

2, Flags in the chancel create separate and 
static centers of interest in competition with the 
action of the liturgy and such essential physical 
centers as the cross, table, and pulpit. 

3, Aesthetically, the colors of the flag often 


clash with the liturgical colors of the paraments 
and the chancel itself. 


Hymn Boards 


Hymn boards have been used to indicate to the 
congregation the numbers of hymns to be sung 
and the responsive reading for the day. Since 
nearly all churches now use a printed bulletin 
to give this information, we feel that hymn boards 
are no longer necessary. They cost money, and 
like the flags, create unnecessary centers of inter- 
est. 


Lectern 


The pulpit, table, and font are all that is needed 
for worship in most of our churches. There are 
times, however, when it may be advantageous 
to have a small portable lectern. Some ministers 
prefer to reserve the pulpit for preaching only, 
and use the lectern for the reading of the Scrip- 
tures, etc. This leaves the pulpit bookstand free 
of a large pulpit Bible, more easily usable for 
sermon notes or manuscript. Announcements and 
addresses or talks other than sermons are deliv- 
ered from the lectern. Also if more than one minis- 
ter is involved in the service, an additional place 
from which to speak or conduct the service may 
be helpful, 


Offering Plates 


Apparently there are two basic ways of receiving 
the offering. In most cases the offering plates 
are in the chancel and the minister hands them 
to the ushers who come forward to receive them. 
In other churches the empty offering plates are 
kept at the rear of the room and are brought 
forward by the ushers, only after the offering is 
taken. In any case, empty offering plates should 
never be placed on the table, After the offering 
has been received, the minister or ushers places 
the plates upon the table. If the empty plates 
are kept in the chancel we suggest that they 
be placed on the credence shelf, or on a small 
table provided for that purpose. 


Organ Grille 


If the organ pipes are located prominently on 
the chancel wall (so that they would become the 
visual center of interest if left exposed), we recom- 
mend that the pipes be screened from view by 
an organ grille. The screening material should 
be acoustically transparent, If an electronic organ 
is used, the grille will conceal the speakers and 
other electronic equipment. Exposed pipes are 
acceptable on side walls or at the rear. 


Pows 


If pews are used, provide for a center aisle and 
two sections of pews. Local building codes may 
specify the width of aisles and the seating space 
per person, We recommend side aisles in all but 
the smallest churches so as to provide direct ac- 
cess to both ends of the pews. On special occa- 
sions when additional seating space is needed, 
a row of chairs can be placed in the side or 
cross aisles, providing the local fire regulations 
are not violated. 

Unless local ordinances require otherwise, allow 
@ maximum of 14 persons per pew when both 
ends open out onto an aisle, and a maximum 
of 7 persons per pew when there is access to 
only one aisle. For pews to seat up to 8 persons 
the minimum pew spacing is 32 inches back-of- 
pew to back-of-pew. For pews to seat 9, 10 or 
11 persons allow 33 inches and for 12, 13 or 


14 persons per pew allow a minimum spacing 
of 34 inches. 





18” minimum 
20” good 
22” excellent 


Width of seat per person: 


32” minimum 
34" good 
36” excellent 


Spacing of rows of pews: 


Spacing of screen in front of 36" minimum 


first pew: 38” good 
40" excellent 
Height of seat above floor: 7" 


SSS 


Aisles 





4° small church 
5’ medium church 
6 large church 


Center aisle minimum 
requirements: 


2'-6" small church 
3-6" medium church 
4'.6" large church 


Side aisle minimum 
requirements: 


5° small church 
6' medium church 
7’ large church 


Front cross aisle minimum 
requirements: 


4° small church 
5’ medium church 
6' large church 


Rear cross aisle minimum 
requirements; 


Prayer Desk 


A prayer desk (prie-dieu) provides a place for 
the minister to kneel. Since it is portable, it may 
be placed in front of the clergy seat or out in 
the chancel in front of the table. Here it is some- 
times used for the wedding service. |t should not 
compete with the more important liturgical cen- 
ters. 


Predelia 


The predella is a raised floor area or platform 
beneath the communion table. It is usually 6 
inches or so higher than the rest of the chancel 
floor. Its function is to elevate the table so that 
it can be seen by the entire worshiping congrega- 
tion. Many planners forget that virtually every- 
thing below head height (approximately 48 
inches) will be masked from view by the heads 
and shoulders of people seated in the first few 
pews in the nave. 

There should be a minimum of 36 inches and 
preferably 42 inches between the edge of the 
table and the edge of the predella. In larger 
churches 48 inches is desirable. This allows ample 
space for the officiating minister to present the 
offering or administer holy communion. 

The steps leading up to the predella and/or 
chancel should be broad, 14 to 18 inches in width, 
with 6-inch risers. 


Reredos and Dossal 


The reredos is o vertical screen of wood or carved 
stone in back of the altar, usually ornate in design 
and intended to enhance the appearance and 
focal importance of the altar. The reredos devel- 
oped in the Middle Ages as a successor to the 
ciborium when the altar was moved to the rear 
wall of the chancel. 

Since we recommend a free-standing commu- 
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nion table, not an altar, the reredos becomes a 
distraction and an unnecessary item of expense. 

The dossal is a fabric hanging on the wall in 
back of the altar or table. Like the reredos, its 
purpose is to give visual prominence to the wor- 
ship center and its appointments. In fact, it is 
in fabric what the reredos is in carving. 

The main disadvantage of a dossal (beside the 
danger of drawing attention to itself) is that it 
creates a large sound-absorbing surface in an 
area where you would normally want a hard sur- 
face to reflect sound out into the nave. We do 
not recommend its use. 


FELLOWSHIP HALL UNITS OF VARIOUS 
SIZES 


A Fellowship Hall and Lounge Seating 
Approximately 100 (70 + 28) 

The floor plan below (Fig. 5) illustrates how a 
small fellowship hall may be used as a first unit 


for a congregation expected to eventually number 
300-350 persons. 


Space for dining in this building: 
70 at tables in the fellowship hall 
28 at tables in the lounge 


98 total seating capacity 
Assembly seating for worship: 
81 in the temporary sanctuary 
10 in the choir 
_32 overflow seating in the lounge 


123 total seating capacity 
Church schoolroom assignment and capacity: 


Kitchen: 5 Younger children at 30 
sq ft per person 
Lounge: 17 Elementary children at 
25 sq ft per person 
Fellowship hall 
rear 20 Youths at 20 sq ft per 
person 
front 28 Adults at 15 sq ft per 
person 
up to 70 Total average atten- 


dance 


A Fellowship Hall-Lounge Unit Seating 
Approximately 200 (144 + 48) 
The floor plan in Fig. 6 shows a somewhat larger 
fellowship hall for a congregation eventually ex- 
pected to number 700-750 persons, 
Assembly seating for worship: 

66 in the temporary sanctuary 

16 in the choir 

110 overflow seating in the 

rear of the fellowship hall 
66 additional seats in the lounge 


258 total seating capacity 
Space for dining: 

144 at tables in the hall 

_48 at tables in the lounge 


192 total seating capacity 
Church schoolroom assignment and capacity: 


Kitchen: 15 Younger children at 30 
sq ft per person 
Lounge: 26 Elementary children at 
25 sq ft per person 
Fellowship hall 
rear 36 Youths at 20 sq ft per 
person 
front _55 Adults at 15 sq ft per 
person 
up to 132 Total average atten- 


dance 
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UTILITY, SIMPLICITY, FLEXIBILITY AND 
INTIMACY 


In planning buildings designed to meet the needs 
of present and future generations, it is question- 
able whether we should continue to treat worship 
as something apart from the rest of life requiring 
a special place for this sole purpose. This ap- 
proach presumes that all other activities are secu- 
lar in nature and must take place elsewhere. In 
practice this has led to the building of one room 
for worship and other rooms for education, fellow- 
ship, or community services. 

The early Christian church apparently made 
no such distinction. Homes were used for formal 
rites as well as a full range of domestic activities. 
A church building is essentially a house to permit 
the Lord's people to gather for worship and wit- 
ness. The building itself is neither sacred nor holy. 
It is only the relationship between people that 
can be considered in these terms. 

In addition to the more important question of 
what activities may take place within the church, 
the demand for adequate facilities for both new 
and old congregations in the inner city as well 
as in suburban and rural areas, places a heavy 
burden on funds available for building. In many 
instances it would be better to invest financial 
resources in program and additional trained per- 
sonnel rather than continue to build single purpose 
structures. 

At a recent meeting of the Commission on Wor- 
ship it was suggested that churches be planned 
around the following axioms: 


Utility A church should be designed for the sev- 
eral types of worship which will be used. 


Simplicity Concentrate on the essentials and 
eliminate the superfluous. 


Flexibility A church should be adaptable for 
many different services and occasions. 


Intimacy Our buildings should foster a sense of 
oneness in the doing of our work.* 


The sketches in Fig. 8 illustrate ways of ac- 
complishing these means. Apparently maximum 
use can be made of a rectangular room with a 
level floor. Not shown in the sketches are such 
facilities as narthex, sacristy, organ space, choir 
room, kitchen, or storage areas which would nor- 
mally be needed. The size and location of these 
spaces would vary with each architectural solu- 
tion. To change the character or atmosphere of 
the room, movable wall panels, light cloth hang- 
ings or other devices might be used. The following 
abbreviations are used: 


T = Communion table 
P= Pulpit 

L = Lectern 

F = Baptismal font 


* Professor James F. White in paper prepared for 
the Commission on Worship, Dallas, Texas, April 11, 
1967. 








A. This arrangement for maximum seating at table in the Fellowship 
Hall shows 192 places with 72 additional in the lounge—or 264 total. 
If tables are placed perpendicular to the platform, the diners will have 
maximum visibility of an cfter-meal speaker or program. Tables for 8 
are shown. Per person, this is the least expensive size and the one 
most commonly used. Storage: At (a), tables and chairs for hall; at (b) 
ore tables and informal furniture for the lounge, scouts’ storage; at (c) 
recreational equipment, speaker's stand, drama props, etc., for platform 
use, and materials for the adult classrooms (see arrangement K follow- 
ing). 





C. Round tables (48-in diameter) seat 6 comfortably or will accommo- 
date 8. They are best for placing diners in face-to-face contact, and 
they cost slightly less than the 8-ft rectangular tables. At 6 per table, 
the arrangement shown seats 156; at 8 per table, 208. In the lounge, 
informal furniture about a fireplace provides the living-room atmosphere 
which many churches desire. Storage: at (a) there is space for 36 round 
tables or carts, 120 chairs over, and church-school or recreational materi- 
als in the extra closet; at (b), additional tables, lounge furniture, etc.; 
at (c) and (e), materials for classroom and platform use. 


Fig. 7 Seating arrangements for optimum use of a Fellowship Hall. 
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B. Tables for 6 are better—they place everyone in conversational 
range. They are also lighter to handle, more flexible in usage; but they 
are slightly more expensive (about 8 percent). We recommend the smaller 
size, if possible. In this arrangement, the hall holds 120, comfortably 
seated. The lounge is shown arranged as an assembly and waiting space 
for diners, with desk for tickets, coatrack brought in from other area, 
and chairs. The piano could furnish dinner music or be used later in 
leading singing. Storage: At (a) 24 tables for 6 with 120 chairs over; 
at (d) is space for choir robes, recreation equipment, schulwerk [sie] or 
rhythm-band instruments. 


D. Here the tables in the Fellowship Hall are arranged in a conventional 
U shope, for o banquet of 100-plus diners. The lounge area is cleared 
of all furniture, etc., for a scout meeting, with flags and backdrop on 
one side and stations for a relay race at the ends. Storage: At (b) a 
5-ft-square [area] is enough for most scout troops. There is also space 
for furniture, etc. If needed later, the right-hand wall could become a 
storage area (for choir robes, instruments, special equipment, etc.). Note 
that by drawing the accordion-fold partitions separate groups could (at 
least theoretically) dine simultaneously in each of the three areas. 
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E. In this sketch, the hall is arranged for the showing of a motion 
picture. The screen is a pull-down installation on the wall behind the 
platform. There are 288 seats for the viewers. The lounge is se? up for 
buffet refreshments (coffee, a light meal, or more) after the program 
in the hall. The portable serving unit from the kitchen has been wheeled 
out into the lounge for direct service of hot food. Such a buffet setup 
could be used with or after dancing, games, or any meeting in the hall, 
or for a “covered dish" meal to be enjoyed at the tables in the Fellowship 
Hall. 
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G. Here, the platform has been set out into the hall for a theater-in- 
the-round or other event suitable for such a setup (string group, chamber 
music, dance, etc.); 210 people can be seated, none further than 25 ft 
from the stage. The lounge has been temporarily converted into “dressing 
rooms" with portable partitions rolled in from the church school. Special 
storage for the drama workshop (floodlights on stands, paint, tools, 
props, etc.) is shown at (b), opening into the corridor. 
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Fig. 7 (Cont.) 








F. In this sketch, the combined hall and lounge is [s/c] set up as an 
MYP or Youth Club center or canteen. In the well-lit hall, markings for 
large-scale recreation (volley ball, four-square, and shuffleboard, etc.) 
are shown in the flooring. Table games like skittles, table golf, or Ping- 
Pong could be included. Recreation equipment is stored on the high 
shelf at (a) or in closet (e). The dimly lit and more intimate lounge is 
suitable for small-group sharing. Pull-out partitions at (b) make several 
intimate boothlike groups possible. A demountable, prefab fireplace at 
(d) makes a larger conversation center. This and other equipment can 
be stored at (d) or (b). 
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H. In this scheme, the plotform has been set against on outside wall 
to permit maximum seating in the combined area (350 people plus). 
Two “entrances” for the performers ore shown. The kitchen or some 
area of the church outside the Fellowship Hall wing could be used for 
“dressing.” Storage for drama equipment is again shown ot (b). 





l. Here, the Fellowship Hall is arranged for assembly seating with no 
center aisle. Better viewing is possible using this system, since the choice 
center section is filled, but local regulations covering this arrangement 
must be carefully noted; 238 seats are possible. Incidentally, we do 
not recommend the use of pews at any time in this area of the church— 
all the indications are for chairs. The lounge is shown cleared of all 
furniture, etc., to serve as a waiting area, preparation space, or dressing 
room for the platform. A setup of this kind is suitable for a fashion 
show, for church-school “exercises,” for a recital or musical progrom, 
for speaker(s), or drama. Center-section seating can also be provided 
for services of public worship, using the same chancel-platform setting 
as in J. We recommend o chair spacing of 18-20 in, and a row spacing 
of 36 in, back to back. Folding risers for choir at (c). 








K. This Fellowship Hall arrangement shows three church-school classes 
in progress behind the drawn accordion-fold partitions. In one, a circle 
of chairs brings the whole group into face-to-face discussion. In the 
next class, an audiovisual is being watched by small groups who will 
later form buxz-groups for discussion. The teacher stands beside the 
screen to aid in presentation. In the third room, a class seated in informal 
rows faces the teacher, his or her desk-table, and a map-stand or other 
teaching aid. For most churches, we recommend that these Fellowship 
Hall areas be assigned to adult classes, even though they be oversize 
rooms. In first-unit halls, it will be ne ary to house the whole school 
in this area. And in first-unit churches, the kitchen will be only partly 
furnished (a8 in J), so that it could be used as a classroom too. Classroom 
storage for the separate groups will be at (a), (d), and (e). 







Fig. 7 (Cont.) 
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J. This arrangement shows the Fellowship Hall set up for public worship, 
os it would when the Holl is o first unit. The normal seating of 238 in 
the hall con be supplemented by overflow seating for 88 additional 
worshippers in the lounge. In churches which must also use the Fellowship 
Hall for church-school classes, the platform end of the hall could be 
prepared for worship beforehand, the rear of the hall closed off after 
class and set up for church while the front rows are filling, Divided 
seating as shown is suitable if the rows are too long for single-group 
seating. A 5-ft-wide storage area is shown at (d) for general use in 
the first unit, Later, this area, fitted with pull-out and turn-around racks 
like those used in department stores, could be used for choir robes. 
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L. In this sketch, the Fellowship Hallounge is shown in combined use 
as a music room, The rear of the Fellowship Hall is shown being used 
as overflow seating for the sanctuary across the narthex; 120 overflow 
worshippers may use this space, plus those who may sit in the narthex 
itself. If it is needed, the rest of the hall may be overflow secting space 
as well, A very large choir rehearsal is shown in progress in the lounge, 
which has been thrown open to the hall. Folding risers, usually seating 
all the choir or instrumental group in view of the director, now hold 
only port of the combined groups. The lounge is especially good for 
music use. Not only can it be made larger, but it is near rest rooms 
and can be separately heated or cooled. At (b), a small office for the 
Music Director is possible, with file cabinets and desk. At (c) are double 
choir-robe racks, rhythm-band or schulwerk [sic] instruments, etc. 
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CHURCHES, UNITED METHODIST 





A. FORMAL WORSHIP 

All furnishings are able with the possible exception 

of the organ console. The emphasis is upon the pulpit, 

- = font, The nave seats 240 and the choir from 
‘o 24, 





C COMMUNION 

Communion is served by the pastor to the congrega- 

tion as they stand around the table. The center aisle 
1 


has been eliminated and the rows of chairs placed 42” 


apart allowing 20" per person. 





E COMMUNION 
The communion table has been moved down into the 
nave with the congregation grouped around it, The 
pulpit has been moved to the center of the chancel 
platform. Communion could be served standing or 
the portable rail and kneeling step could be used for 
kneeling. 





8B, BAPTISM 
The pastor and the one being baptized would stand on 
the level of the chancel platform so the ceremony 
could be seen by the congregation. The parents and 
sponsors would stand before the font on the nave floor. 


boas ts 


0D COMMUNION 

The communicants are served by the pastor at a port- 
able communion rail and kneeling step. The rows of 
chairs in the nave ate spaced 32” apart allowing 18” 
per person. 


F WEDDING 

The width of the center aisle has keen increased from 

5° to 7 and the width of the front cross aisle increased 

to allow adequate space for the bridal party and 

a. A prayer desk or prie-dieu is used for kneeling. 
his am seats 98 although the capacity could be in- 

creased. 








G, FUNERAL 

The width of the center aisle has been increased to 7’ 
to allow the pallbearers to bring in the casket, The 
actual seating capacity would depend upon the need. 
The normal practice is to place the casket as indicated, 
perpendicular to the table. 


Fig. 8. 


H RECEPTION OF MEMBERS 

Those being received in membership are shown at the 
communion rail, The same arrangement would serve 
a confirmation service where kneeling is required. 


er 
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|. EVANGELISTIC MEETING 

The congregation has been grouped together in front 
of the pulpit, which has been placed in the center of 
the chancel. The choir is grouped in back of the 
pulpit. The communion table and rail are forward of 
the pulpit. 
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K. CONCERT 
Ample space is available in this arrangement for large 
musical instruments and a piano on the platform. 


ACTING 
AREA 


M DRAMA 

The acting area is in the center of the nave and the 
chancel is used for seating. This is similar to theatre- 
in-the-round productions. 





O AUDIO-VISUAL 

The screen is located on the platform so that the ma- 
jority of the audience would be within the recom- 
mended 60° viewing angle. Beyond this angle the 
picture becomes distorten. 


Fig. 8 (Cont.) 
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0 
The choir is grouped together on the platform facing 
the choir tonaas and congregation, Special choir pro- 
grams (cantatas, oratorios, etc.) are popular in many 
parts of the country, There is considerable freedom 


in these plans in providing space for instrumentalists 
near the choir. 


The chancel platform serves as a stage for drama, in- 
terpretative dancing, church school pageants, etc. In 
this illustration, the organ console is screened from 
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N. GROUP SINGING 


For community or groups singing the congregation is 
grouped around the piano and the song leader. 
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In this illustration two tables have been placed in the 
center of the platform with the leaders seated behind 
the tables, This could be used for debates, lectures or 
church or community meetings, 


Religious 
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Q CHURCH SCHOOL 


Three classes for youth or adults are shown in different 
parts of the room. We are assuming that separate 
classes would be provided for children. 





S. DINING 


Using standard size tables (30° x 96") the room would 
accommodate 192 persons allowing 8 persons per table. 
The 15° x 40° platform could serve for the speaker's 
table, additional tables or for a program. 





R STUDY HALL 

The 40° « 65° room could also be used after school 
hours as a study hall. Separate tables are shown for 
each two to four students, as well as tables for those 
in charge. 





T. DINING 

If smaller tables (30° x 72") were arranged with space 
between each table, the room would accommodate 
150 persons allowing 6 persons per table. If the tables 
were moved together to provide space for 5 additional 
tables, the room would seat 180 persons. 





U. DINING 
Round tables encoura 


per table, 


W. GROUP ACTIVITIES 

If all the furniture in the rooms were movable, the en- 
tire area could be cleared for group activities. This 
would require ample nearby storage space for all 


furniture. 


Fig. 8 (Cont.) 
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4 greater sense of fellowshi 
since all persons are within conversation range of eac! 
other, This arrangement around 48” diameter tables 
seats 138 at 6 persons per table, or 184 at 8 persons 


V. DISPLAYS 
The room is arranged for such ee as paintings, 


sculpture, book exhibits, schools of mission displays, 
church school exhibits or any other type of exhibition 
which requires space for large numbers of people and 
ample viewing areas. The arrangement is planned to 
encourage the flow of traffic through the exhibitions, 


X MINIMUM SEATING 

The use of chairs allows the church to set up seats for 
the anticipated attendance. For each of these ar- 
rangements the room would appear to be full, (12 
rows of chairs, 24” per person, 36” per row, seats 144), 


Y. AVERAGE SEATING 

By reducing the spacing between chairs and between 
rows and by reducing the width of aisles, the room 
would seat 234 persons. (13 rows of chairs, 20" per 
person, 33” per row, seats 234), 
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Z MAXIMUM SEATING 

For those occasions requiring maximum seating the 
chairs are placed closer together, This will still allow 
ample seating space for most individuals, (15 rows of 





chairs, 18” per person, 32” per row, seats 300). 


Fig. 8 (Cont.) 
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Religious 
TEMPLES AND SYNAGOGUES 


By KEITH |. HIBNER, AIA 
Consultant: MYRON E. SCHOEN, FTA, Director, Commission on Synagogue 
Administration, Union of American Hebrew Congregations, and Central Conference 


of American Rabbis 


GENERAL 


Organized Judaism and the synagogue are found 
in nearly all of the civilized areas of the world 
except eastern Asia. Jewish culture, through 
the ages, has not developed an indigenous 
architectural style or expression primarily be- 
cause Jews have been frequently denied social, 
economic, and educational opportunities, ie., 
the owning of property and the establishing 
of permanent roots. Temple and synagogue de- 
signers have, for the most part, emulated re- 
gional architecture. Current congregations 
tend to welcome the best in contemporary 
architectural design and art work. The architect 
undertaking a temple or synagogue commis- 
sion should become familiar with Jewish 
customs, traditions, art forms, and the magnif- 
jcent literary expression of the religion. 

Religious Judaism in the United States today 
consists of the Orthodox, Conservative, and 
Reform movements. Each group has readily 
distinguished ceremonial practices and a di- 
vergent approach to programming. Further: 
more, within each of the three main divisions 
there exist considerable variations of view- 
points and practices. Hence, the architect will 
find it mandatory to collaborate closely with 
the individual synagogue building, religion, 
and education committees, 

in the United States, the terms temple and 
synagogue are used interchangeably. This text 
will use the generic terminology the syna- 


goqgue. 


Site 


If possible, the architect should advise on the 
selection of o site. Most community zoning and 
building jurisdiction will permit religious struc- 
tures within any of their zoned areas. A site 
location on a secondary street at the approxi- 
mate center of the congregation neighborhood 
is desirable. An optimum off-street parking 
ratio of one car per congregation family is de- 
sirable but seldom achieved. It should be noted 
that Orthodox congregations prohibit the use 
of autos or public transportation on the Sab- 
bath and hence must be placed in close prox- 
imity to membership. 


Since funds are usually limited, the majority 
of synagogues are designed for conservative 
initial cost. Construction materials and me- 
chanical equipment should be specified for 
considerations of permanence, durability, and 
low cost of maintenance. The selection of bet- 
ter materials and equipment may increase 
initial cost but can result in considerable long 
term maintenance economies. 


Master Plan 


Both budget limitations and anticipated con- 
gregation growth normally require a staged 
program and multiple use of facilities. An 
“ultimate growth” master plan should be de- 
signed so that the initial and later stages of 
construction can be readily expanded and 
integrated into the master plan (final) concept, 


SPACE CRITERIA 


Elements shown in Figs. 1 and 2 are those 
most commonly programmed in temple and 
synagogue buildings. 


Worship Areas 


Sanctuary The sanctuary will traditionally, 
if site use permits, orient with the bimah plat- 
form to the east. The bimah platform height 
will vary from 24 to 36 in. Center steps (6-in. 
rise, 12-in. tread) are mormatly used. The focal 
point of the sanctuary is the ark, which is lo- 
cated on the rear wall area of the bimah, The 
ark cabinet houses the congregation 6 Torah — 
or Scrolis—the written doctrine of the divine 
rule for Jewish religious life. The ark platform 
is one or two steps above the bimah floor level, 
Suspended in front of and above the ark is the 
eternal light, which traditionally remains con- 
stantly lighted. Located on the bimah platform 
are reading lecterns for the rabbi and cantor, 
occasionally standing art work, and chairs for 
the synagogue officers and trustees, Note that 
all Orthodox congregations and some Con- 
servative congregations separate the bimah 
area and the cantor’s station from the pulpit 
area and ark. The specific requirements and 
physical facilities of the religious areas must 
be thoroughly programmed in the early design 
stage. The architect should seek advice from 
the rabbi and the congregation's religious 
committee, 
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Seating Data Reform and Conservative syna- 
goques commonly use the conventional fan or 
auditorium seating pattern with the bimah 
plattorm placed at the front end (preferably 
east), The Orthodox and Sephardic synagogues 
traditionally place the bimah platform in the 
center of the U-shaped rectangular seating pat- 
tern in the sanctuary. Men and women are 
seated in separate sections (usually divided by 
an aisle), and a more Orthodox group will re- 
quire visual separation also between the men's 
and women's sections, 

The number of permanent seats (pews) pro- 
vided in the sanctuary is commonly 40 to 50 
per cent of the anticipated ultimate adult con- 
gregation size. A synagogue with 400 to 500 
members will provide 200 to 225 permanent 
seats (10 sq ft per person) for the average 
attendance at weekly services, However, the 
yearly observance of High Holy Days (Rosh 
Hashanah, the Jewish New Year; and Yom 
Kippur, the Day of Atonement) will require 
maximum seating (of several times more than 
regular attendance) with direct view to the 
bimah. Hence it is practically mandatory plan- 
ning that the sanctuary seating area expand 
into multipurpose areas and social hall areas. 
Sliding or folding soundproof doors are com- 
monly placed between the religious and social 
areas. Foiding or stacking chairs (6 to 7 sq ft 
per person) are used for the temporary seating 
requirements. 


Choir 


Seating for the choir is usually in an area 
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Fig. 2. Plan for a reform temple, (Keith |. Hibner, Architect.) 
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concealed from direct congregation view. 
Movable screen partitions are utilized occa- 
sionally, so that the choir is visible for various 
functions such as weddings. The choir mem- 
bers and the organist must have a direct and 
easy view of the cantor and rabbi, Men's and 
women's robing rooms should have direct hid- 
den access to the choir seating ares or loft. 


Minyan Chapel Such chapels ore used for small 
groups—10 to 25 male congregants —for daily 
religious observance, Frequently a multipur- 
pose area will suffice for minyan services 
where budget does not permit separate facil- 
ities. 


Education 


The Hebrew school normally functions in the 
late afternoon, after the public school sessions. 
Classes are ideally limited to from 15 to a maxi- 
mum of 20 students, Normal public school 
desk and seating data apply to classroom size, 
Ample storage and display areas are required. 
Classrooms can also double as meeting rooms 
for adult game/craft clubs and education in the 
evenings. A teen-age or secondary social area 
is desirable and should include a small kitchen- 
ette facility. Outdoor supervised seminar end 
play areas are desirable. 


Social Areas 
Multipurpose Ares Such a room is desirable 


when budget and space permit. The area is lo- 
cated between the sanctuary and a social hall 
and will open by means of movable doors to 
one or both adjoining rooms. The multipurpose 
room serves for overflow sanctuary seating or 
for larger social functions. Also, of course, the 
area is frequently used as a smaller social 
meeting room, The multipurpose area scts as 
an effective sound barrier between the chapel 
and social hall. A small kitchen unit for serving 
coffee and snacks is often incorporated. 


Social Hall This ares is used for larger social 
functions, i.e,, dining, dancing, Bar Mitzvahs 
and wedding parties, little theater productions, 
and temporary seating for High Holy Day re- 
ligious services. Storage space for folding 
chairs and dining tables is normally provided 
under a stage. 

The stage should have a minimum area and 
facilities for amateur theatrical productions. 
A minimum depth of stage is 18 ft. A prosce- 
nium width of 24 ft is satisfactory. Minimum 
wing space is 10 to 12 ft, Overhead facilities 
for stage drop and lights should be provided. 
Small dressing rooms and toilets for men and 
women should be located backstage. The stage 
area platform is used also for High Holy Day 
seating. 


Kitchen Requirements for the kitchen facilities 
vary greatly in individual synagogues. Smaller 
congregations will program minimum cooking- 
serving areas for use with off-premises cater- 
ing establishments. Larger congregations will 
require a large self-contained food preparation 
center. The Orthodox and Conservative syna- 
gogues mandate kosher kitchen facilities with 
absolute separation between meat and dairy 
food functions. 

it should be noted that many large syna- 
gogues will rent their kitchen and social hall 
facilities to an outside professional caterer, 
who will, in turn, operate the premises and 
supply food for social affairs sponsored by the 
Synagogue as well as outside groups. This 
arrangement provides an income to the temple 


and assures professional, readily available 


service, 


Administration Areas 


Administration Office An administration office 
(150 to 170 sq ft) should have visual control 
over the main public entry. Desk and file space 
is required for one or two secretaries. The 
rabbi's study is normally contiguous. 


General Office A further general office (175 to 
200 6q ft) ie desirable. It includes the school 
administrative ares, desks and counter for mail- 
ing and general filing, and storage facilities. A 
separate but adjacent soundproof room is de- 
sirable for mimeographing, mailing, etc. The 
school administrative portion of this general 
office should be so located as to have visual 
control of the classroom facilities area. 


Rabbi's Study A room should be provided (175 
to 200 sq ft) for lounge and seating space for 
small informal meetings, rabbi's desk or work 
table, and adequate shelf and storage facilities. 
The rabbi's study should have nonpublic 
access to a robing room and private toilet, It 
is most desirable that the rabbi be abie to robe 
and enter directly to the rear or side of the 
bimah platform in the sanctuary without walk- 
ing through the sanctuary'’s public seating 
aisles. 


Library A room (220 to 250 aq ft ) for the 
housing of religious books is required in many 
programs, The library is frequently used for 
synagogue executive board meetings. Furnish- 
ings normally include a table seating 12 to 16 
and informal lounge facilities. The library 
should have access from the rabbi's study 
and the public lobby. 


Men's Club and Women’s (Sisterhood) Club Offices 
When required, provide (120 to 150 sq ft) room 
with desk and file space and seating for club 
officer meetings. 


Miscellaneous Areas 


Bride's Room = This area (120 to 150 sq ft) is used 
for seclusion and final dressing of a bride 
prior to a wedding. A private toilet should be 
provided. It is desirable to locate the bride's 
room adjacent to a multipurpose room where 
the bride may receive well-wishers. 


Public Toilets In a modest budget program, 
one set of toilet facilities can reasonably ser- 
vice the school as well as the sanctuary and 
social areas and hence should be easily acces- 
sible to both, This is possible because educa- 
tional, religious, and social functions do not 
normally occur simultaneously. If budget per- 
mits, two separate toilet facilities should be 
programmed. 


Coat Room Spaces for coat hanging and shelv- 
ing should be provided (100 to 150 sq ft of 
floor area is adequate). 


Public Spaces Lobbies, corridors, and circula- 
tion should be designed for direct, easy move- 
ment. Large lounge and congregating areas 
sre required for social functions as well as 
religious recesses. Where possible, outdoor 
courtyards, terraces, and atriums are most 
desirable, 


Storage Areas Ample storage space should be 
provided within the area of the separate syna- 
gogue functions (education, social, religious, 
kitchen, etc,). Provide storage area for the out- 


door functions (deck chairs, lawnmowers, 


landscaping tools, etc.). 


Mechanical Equipment Areas The location and size 
of rooms having utility services, heating, and 
air-conditioning equipment will be determined 
from criteria supplied by the mechanical engi- 
neering consultant. Exterior as well as interior 
access to these areas is desirable. 


ADDITIONAL DESIGN CONSIDERATIONS 
Landscaping 


A landscape architect should be retained as a 
member of the planning team. Hardy, easily 
maintained shrubs and plantings should be 
specified. Service areas should be screened. 
Care should be taken to incorporate landscaped 
areas for congregation use in the outdoor 
celebration of the festival holidays, i.e., feasts 
of Shabuoth and Sukkoth. 


Aesthetics~Art Work 


Nineteeth-century American synagogues were 
predominantly routine copies of churches. 
The meaningless six-pointed star (Mogen 
David) was the distinctive (typical) form of art 
decoration. Today, however, architects and 
artists are making significant contributions to 
Jewish culture by incorporating Jewish re- 
ligious symbolism in structure and ornament. 
Ideally, the religious artist will work under the 
direction of, and collaborate closely with, the 
architect. The artist should be retained in the 
preliminary planning stages. The art program 
will include such items as decorative ark doors, 
the design of the eternal light, stained glass 
windows, exterior and interior lettering and 
sculpture, woodcarvings, weavings, lecterns, 
choir screens, paintings, mosaics, etc. While 
Jewish tradition still leans strongly to the 
omission of the human face or form in the 
sanctuary and strictly prohibits the depiction 
of the Deity in any form whatsoever, there has 
been a decided return to the human and animal 
form in art work in contemporary buildings. 


Mechanical Design 


The master plan criteria of staged construction 
will necessitate careful consideration by the 
mechanical engineering consultants; i.e., elec- 
trical service or heating and air-conditioning 
plants may be oversized to accommodate future 
requirements, Economical heating, ventilating, 
and air-conditioning design will utilize multi- 
zone operation consistent with time-staggered 
synagogue facility use. A checklist prepared 
by the architect will include detailed design 
criteria for multiple mechanical building facil- 
ities. These will include exterior, interior, and 
stage lighting requirements; acoustic consid- 
erations; fire slarm systems; intercom and 
public address sound systems; kitchen design; 
pipe organ installation; fire hydrants; in- 
ground sprinkling system; design of toilet 
facilities and exterior ramps for the handi- 
capped; site and building drainage, etc. 


Information Sources 


The most knowledgeable and comprehensive 
source for synagogue design information in 
the United States today is the Commission on 
Synagogue Administration of the Union of 
American Hebrew Congregations, 838 Fifth 
Avenue, New York, N.Y. 10021. A list of their 
books and publications is available on written 
request. 


By RICHARD M. BENNETT, FAIA 


THE SOCIAL CENTER 


The three principal functions of the synagogue 
are to provide a place for worship, a place for 
education, and a place for the Jewish com- 
munity to carry on some of its social activities. 
The latter function—the community function — 
is what makes the synagogue such an unusual 
religious building. 

it is fair to say that the extent to which o 
modern synagogue fulfills that community 
function will determine whether the congrega- 
tion thinks of its building as a symbol of a /iv- 
ing religion or whether the building and the 
activities within it will seem divorced from the 
realities of everyday life. 

The community or social functions of a syna- 
gogue have always constituted ene of its main 
purposes. Certainly, the outer courtyards of 
Solomon's Temple served a visiting and meet- 
ing-in-fellowship need. There, too, one found 
chambers for the preparation of food, and spe- 
cial rooms for those with special interests. 
History also shows us that subsequent syna- 
gogues were true community centers in that 
they were built around a congregation and its 
needs rather than centered upon 4 royal priest- 
hood. Even beyond areas for the immediate 
use of its members, the synagogue had rooms 
for the reception of travelers who paid for 
such hospitality many times over with their 
tales of foreign places and news of the outer 
world. 

So the importance of the synegogue ss a 
community center is not a recent development. 
Only its ways of serving the community are 
modified—the purposes remain unchanged. 
The basic need is for a place for friendly, social 
intercourse; a place to discuss common day-to- 
day problems in the outer world; a place for 
healthy common activities, for the young folks 
to meet and to prepare to assume their places 
in the community; a place to enjoy the company 
of those with the same interests; and, finally, 
a place in which, from time to time, one might 
be stimulated by considerations beyond the 
immediate horizon, 

Today, these fundamental needs are reflected 
in the increasing complexity of synagogue 
plans. Spacious corridors, foyers, and lobbies 
have teken the place of the ancient open court- 
yards. There are club rooms for men, women, 
and children. There are kitchens for the prep- 
aration of food and large spaces for dinners 
and suppers. There are areas for dances, plays, 
lectures, concerts, and exhibitions. There are 
classrooms for adult education as well as craft 
and hobby rooms. And there are offices where 
the organization and direction of these activi- 
ties can be guided and publicized to ensure 
their success. 

Naturally, there is a tremendous range in the 
size and extent of the facilities provided de- 
pending upon the size and means of each con- 
gregation. Few synagogues have 4 separate 
space for every function, and the multi-use of 
spece is the rule rather than the exception. 


Corridors and Vestibules 


The most elementary social function is the 
meeting, greeting, and visiting with fellow con- 


gregants before and after religious services. 
This requires generously sized corridors, 
aisles, lobbies, foyer, and vestibules. If these 
elements are generous in size, they permit 
friends to pause and talk without obstructing 
the flow of traffic. For the same reason there 
should be wide walks outside the building, and 
@ large paved area or courtyard that invites 
“stopping to chat’ without blocking sidewalks. 
A few feet added to a corridor makes it useful 
also a8 an exhibition space and does much to 
enhance the dignity and serenity of @ structure. 


The Social Hall 


The social hall is probably the most important 
community facility. With a kitchen it becomes 
a banquet hall; adding a stage makes it a 
theater or lecture hall; removing chairs and 
tables makes it a dance hall or game room; 
by means of folding doors it can become over- 
flow space to be merged with an adjoining 
sanctuary for High Holy Day services. 

In determining its size one can estimate its 
capacity by allowing sbout 7 sq ft per person 
for seating on folding chairs in rows and about 
12 sq ft per person for seating people at long 
tables. Main aisles from the kitchen to dining 
tables should be at least 5 ft wide and other 
spaces between tables can be 3 ft wide. Such 
approximate standards are usetul only for pre- 
liminary planning, since each room becomes 
an individual problem which must teke into 
account the position of entrance doors, the 
kitchen access, stage platform, exits, and so 
on. Careful attention to seating arrangements 
is most important in achieving quick, smooth, 
and efficient service of meals. 

The height of the social hall is an archi- 
tectural consideration. If the room is to be used 
for games, such as basketball, that may deter- 
mine its height; if it is to open into the main 
sanctuary through folding doors, the merger 
of these two spaces may be a deciding factor. 

Sometimes there will be es projection room 
for movies; but the wide availability of 16 mm 
film, which is fireproof and does not require 
® professional operator, makes such an elabo- 
rate installation less necessary. If, however, 
® projection booth is desired, it should be large 
enough to make possible the use of color and 
spot lighting of the stage. Phone and buzzer 
connection to the stage manager is then essen- 
tial. Even if it is planned for the use of 16 mm 
projectors or slides alone, 8 signal system and 
conduit connections for sound should be pro- 
vided. 

Plays and movies make light control of win- 
dows o serious problem. Windows might be 
eliminated entirely to escape this problem, 
but a frequent objection to that is that the same 
apace is used for many different purposes and 
should therefore be capable of reflecting s 
number of different moods. The answer is that 
this can be accomplished effectively by several 
artificial lighting schemes. For example, one 
could have s down-light only from the ceiling 
for dances and lectures; light “washed” by 
wall brackets over ceiling and walls (and no 
other lights) for dining; and all the light fixtures 
turned on for games. Many congregations do 
not allow their social hall to be used for games 
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that are liable to give the room too much wear 
and tear, If the room is used for games at all, 
any windows will have to be specially guard- 
ed against breakage; and if large windows 
are used, care must be taken to have them 
screened on the outside by planting (or have 
them look out on an enclosed area) to ensure 
privacy from anyone passing by. So that, by 
and large, a good case can be made for a win- 
dowless social hall. 

Here are some specific details that must be 
watched in planning the social hall: 

* As in all public buildings, durability is a 
prime consideration in the choice of building 
materials. By using natural materials on which 
any scratches will uncover the same color (and 
more or less the same texture) as the original 
surface, one can make sure that a room will 
last longer and look better for a longer period 
of time than if one had used synthetic surface 
materials and unprotected plaster and paint. 

* In a room that is to serve so many func- 
tions o rather neutral color scheme will make 
decoration tor specific occasions a good deal 
easier and more effective than a strong initial 
decorating scheme. 

* There should most certainly be some 
acoustic treatment to quiet the room, and the 
designer should investigate the acoustic prop- 
erties of the room for its use as an auditorium. 

* If the room has o large seating capacity, 
artificial ventilation is needed during some of 
the events that may take place in it. 

* Generally speaking, a hardwood floor is 
recommended for a social hall. 

* Among the drawbacks of multipurpose 
rooms—which must have level floors—are 
less comfortable sight lines for stage, lecture, 
and movie purposes. 


The Stage 


The stage itself can vary in elaborateness from 
temporary platform at one end of a room to a 
complete professional setup, But in all stage 
designs there are certain basic principles that 
must be followed: The first is to augment the 
playing area (the part visible from the audience) 
with space at both sides for the exits and 
entrances of the players, for temporary placing 
of props and of scenery necessary for other 
acts, os well as for positions for stage crew 
and actors awaiting their part. Experience sug- 
gests that the horizontal handling of scenery is 
preforred for amateur theatricals. “Flying,” 
the hoisting of backdrops and unused scenery, 
is expensive and relatively dangerous to un- 
trained people. The stage floor should be of 
soft wood to allow for stage screws to brace 
the scenery. 

A most vital element of the stage design is 
good, flexible lighting. Folding footlights, 
border lights above, and a method of lighting 
the entire proscenium from the front, coupled 
with heavy-duty outlets for spot and floodlights 
backstage, should all be included. 

Dressing rooms are necessary—but some 
times Sunday school rooms must double for 
that purpose, Most needed is storage space. 
Old scenery, props, makeup material, stage 
braces, extra lights, should all have « space 
where they cen be kept safely. It must be re- 


Religious 
TEMPLES AND SYNAGOGUES 


membered that severe! different groups will 
probably make use of the stage—groups of 
different ages and degrees of responsibility. 
In such cases some groups should have space 
to keep their own accessories under lock and 
key. 

No matter how elementary the stage setup, 
there will, of necessity, be some making of 
scenery with its attendant painting and mess. 
in other words, the stage should not be a 
“finished” space, but a workshop within which 
one can simulate o variety of environments. 

If the auditorium is to be used for many dif- 
ferent purposes, chair storage may be found 
under the stage. Most often the chairs are 
stacked on carts which can be pushed into 
position under the stage. This method requires 
the stage to be about 3% ft above the floor. 
Occasionally, one or two sections of the stage 
floor can be made removable, but such a pro- 
vision is not mandetory. Access from outside 
to the stage area must be considered in relation 
to the size of the scenery and props that will 
be used. This access should be convenient 
to s service drive. 


The Kitchen 


The layout should not be that of s commercial 
kitchen. A greater number of people will have 
to be accommodated; ite use will be rather 
sporadic; and the kitchen help will not be so 
well trained to work together—which means 
that they will need more space than would be 
provided in a commercial kitchen. 

The basic scheme for kitchens usunily de- 
velops from the route waitresses follow in re- 
turning from the dining room. The planning 
sequence is for them immediately to pass a 
soiled dish station, behind which is the dish- 
washing equipment, and (if space permits) 
the dish storage. Next, the waitresses pass the 
cook's table which is backed up by ranges, 
ovens, space for meat and vegetable prepara- 
tion, and storage, including refrigerators. They 
then pase a cold table where salads are pre- 
pared. At this station, ice cream is picked up 
—if that is the dessert. Next comes the pastry 
table where milk as ao beverage is usually found 
as well. Finally the waitress passes by the 
coffee station. 

The synagogue kitchen differs here from the 
ususl commercial kitchen: first, all plates 
ere served with the same menu; second, re- 
turned plates all come at the same time, but 
they do not need immediate washing for im- 
mediate reuse. This means there may have to 
be greater stacking area, but the dishwashing 
equipment may not have to be so elaborate or 
work so fast. Finally, attention to special re- 
quests is at a minimum, and each waitress need 
merely pick up plates and portions already pre- 
pared and waiting. Checking stations and 
cashiering can be dispensed with under this 
arrangement. 

if at all possible, kitchens should be planned 
80 that the entering traffic moves from the right 
to the left. The kitchen should be entered and 
left through vestibules which deaden the noise 
so that after-dinner activities in the social hall 
are not disturbed by the sounds of finishing 
up in the kitchen. Attention must also be paid 
to ventilating the kitchen, both to prevent odors 
from permeating the rest of the building and to 
ensure comfort for the volunteer workers. In 
smaller kitchen installations, pass-through 
openings may be used as pickup stations for 
the waitresses rather than having them file 
through the kitchen. A similar slot can be lo- 
cated for the return of used dishes. 

Here are some additional points to consider 
in kitehen planning: 


* For congregations adhering to the dietory 
laws, separate dish storage is demanded, as 
well as separate sinks for washing the double 
set of plates. 

* Since the kitchen will be used by different 
groups of women, glass cupboard doors are 
often specified so that those untamiliar with 
the kitchen can more readily find stored 
articles, 

* Cupboards should be planned for utensils, 
silver, paper cups and napkins, and linen 
storage. 

* Storage space should also be provided for 
canned goods, soft drinks and other supplies 
for special events, as well as jockers or clothes 
closets and toilet facilities for kitchen help. 

* Stainless steel equipment, quarry tile or 
greaseproof mastic floors, tile walls, and 
acoustic ceilings are recommended. 

* The kitchen should be close to a service 
entrance, which should give access to a 
screened, walled-in service court large enough 
to take care of the necessary refuse. 

* A telephone in the kitchen is a necessary 
convenience and should connect with the ad- 
ministration office. 

* In addition to the main kitchen, it is not 
uncommon to find kitchenettes for use at amall 
teas and for the staff to use for their lunches. 
If a separete kitchenette is not used, a smaller 
stove for small occasions should sugment 
the main range. 


Parlors and Lounges 


A parlor or lounge can serve many purposes, 
Teas, coffee and cake refreshments and visit- 
ing after evening affairs, club and committee 
meetings, as well as weddings and receptions 
need that kind of space. The relation of such 
a room to the reat of the temple ia important. 

Open and flexible planning does not conceive 
of a synagogue plan es o series of cells strung 
along corridors but as a series of large spaces 
that flow into each other. They can still be 
closed off one from the other whenever a desire 
for privacy or use by emailer groups makes 
this necessary. 

The parlor or lounge should be near the main 
kitchen or near a kitchenette. 

Changeable lighting effects for different pur- 
poses make the room more useful; furniture 
that can be shifted without too much difficulty 
is similarly desirable. Hf this room can be de- 
signed to open onto a patio, court, or garden, 
ite charm and usefulness will be tremendously 
enhanced. 


Club Rooms 


Economy usually suggests that the same club 
room should be shared by a number of organ- 
izations. If that is so, individual closets, or even 
storage rooms, which can be locked up to en- 
able each organization to store its own pos: 
sions, will give each the sense that its needs 
were considered in planning the building. 





Craft Rooms 


Art studios, photographic dark rooms, wood- 
working and sewing rooms, and the like are 
often used by both adults and children, day 
and night. This raises several problema: there 
must be storage space for materials and for 
projects under way; the rooms must be located 
in such @ way that they can be used indepen- 
dently of the rest of the building; furniture suit- 
able for both children and adults must be pro- 
vided; there should be plenty of steady, clear 
light; they should have durable wall and floor 
finishes; they should be sound-conditioned to 


keep their noise away from other rooms; and, 
in some instances, they should have special 
safety devices to prevent the use of dangerous 
equipment without adequate supervision. 


Games and Sports 


in the small synagogue, the social hall may, 
on occasion, be used as a game room. As noted 
above, such necessarily rough usage demands 
materials ond details which are often not de- 
sirable when the room is used for more formal 
occasions. Ping pong and less strenuous (and 
destructive) games sre then indicated. 

In some cases basement space can be 
created quite economically and playrooms can 
then be located at half grade or below. 

if a gymnasium is to be included it should 
be big enough to house a regulation-size 
basketball court. tn addition to the playing 
floor, there must be a locker space, shower and 
drying rooms for both boys and girls, and stor- 
age space for equipment. While it is possible 
to build one gym for boys and another for girls 
(or to build one large gym that can be divided 
into two), @ single gym used alternately seeme 
more reasonable. 


How to Publicize Community Activities 


The office space of the synagogue must include 
space for those who organize, schedule, and 
publicize the community activities. Desk and 
work-table space, filing space, space for dupli- 
cating devices and for envelope stuffing and 
kindred tasks must all be provided. Often pub- 
licity is taken for granted in a small congrega- 
tion, since it is informally accomplished by 
word of mouth, With expansion, this situation 
often changes and organized publicity is 
needed to get full advantage of the opportuni- 
ties offered by a new building. In addition to 
this office space, bulletin boards in key spots, 
with adequate space for posters and notices 
and good illumination, are important. Display 
space for objects created in art, sewing, and 
craft classes also provide a stimulus for those 
taking part in such programs as well as encour- 
agement for others to enroll, 


Storage Facilities 


Large closets in each room are often of greater 
value than large storage rooms somewhere 
else. Desk drawers, table pedestais, chests, 
and cabinets often turn out to be more flexible 
and cheaper than built-in equipment. 

One of the vexing problems created by large 
community facilities is the disposition of hats 
and coats. Lockers that can line the corridors 
are probably best, though they are expensive. 
In more modest plans, hook strips and a shelf 
have proved to be perfectly satisfactory. A 
checkroom (supplemented by the use of class- 
rooms for peak loads) offers another sensible 
solution, In classrooms, wardrobes whose 
doors open in unison have turned out to be 
usable. Sometimes the doors can have black- 
boards on their outer faces. 


How the Community Function Affects the 
Overall Plan 


The section of the synagogue devoted to com- 
munity affairs should be located—and its vari- 
ous entrances should be srranged—so that it 
can be used independently of the rest of the 
building when necessary. This means, inciden- 
tally, that the heating and ventilating system 
can be zone-controlied to reduce operating 
cost. Any intelligent plan will group together 
areas of similar use. 


Asa principle this is obvious. But in practice 
there are a number of factors that must be re- 
membered. Though the building may be 
divisible into zones according to function, 
each zone must have access to toilets. The of- 
fice ares probably should function in relation 
to each zone; and certain classrooms must be 
considered both as part of the religious school 
and as part of the community center. This is 
especially true of classrooms that may double 
as dressing rooms for the stage; of the arts 
and crafts rooms and the camers studio; and of 
classrooms that may on occasion double as 
coat roome. 

There is a natural temptation for a congre- 
gation to try to arrive at a fixed and final plan 
solution, Only rarely will we accept the fact 
that future generations may discover new 
needs—and may wish to abandon some activ- 
ities we now hold dear. The wisest planning 
will allow for additions and make future 
changes easy. This is accomplished best by the 
elimination of interior bearing walls, by extend- 
ing corridors to the full length of any wings, 
and above all, by starting with a site that will 
allow for healthy growth. For the community 
functions of the synagogue have grown and 
changed radically over the past centuries, and 
there is no reason to believe thet this growth 
and change will not continue. 


By MAX B. SCHREIBER and T. P. DEIS 


THE EDUCATIONAL CENTER 


In planning the educational facilities of » syna- 
gogue, several general considerations must be 
kept in mind from the very start. 

Future expansion is one. This can be accom- 
plished in several ways. One is by horizontal 
extension, i.e., either by increasing the size 
of the wing of the building or by constructing 
an additional wing. In this connection it ia im- 
portant to secure sufficient land at the outset 
so that there will be adequate space for the ex- 
tension; or else, there should be an agreement 
whereby adjoining land may be secured when 
required. Future expansion may also be pro- 
vided by vertical extension in the form of add- 
ing one or more stories. 

While horizontal extension is usually more 
desirable than the vertical (since it reduces 
walking up and down stairs), it is frequently 
impossible to acquire the necessary land. In 
that case future stories can be planned by 
slight increase in the foundations and other 
supporting members. The additional coat is 
negligible compared to the resulting benefits. 

The one-story educational unit is undoubt- 
edly the best arrangement. It permits direct 
access to the exterior for outdoor play, with 
quick and easy dismissal in case of an emer- 
gency. If conditions require more than one 
story, then stairways must be introduced and 
there should be a sufficient number of stairs 
to permit quick exit. Usually, local building 
codes sre very specific about the number and 
width of stairs required as well as their loca- 
tion, construction, and arrangement. 

Children should not be required to walk more 
than two flights of stairs; therefore, the mod- 
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ern school must be limited to e three-story 
building. Onty in extreme cases (where hori- 
zontal planning is impogsible because of high 
land cost or for other reasons) is it permia- 
sible to build more than three stories — and that 
only if an elevator is provided, This of course 
is only @ last resort since the elevator is expen- 
sive to install and costly to operate and main- 
tain. 

Grest care should be given to the exposure 
of the classrooms. For the academic clase- 
room an east or west orientation is desirable. 
Special rooms like nature atudy, science, 
should face south. The ides! exposures for the 
kindergarten or nursery are south and east. 

Here are several specific questions that arise 
in the design of a synagogue school wing: 


How Many Classrooms and What Size? 


The size of the school, and therefore the num- 
ber of classroome, depends on the number of 
pupils expected to attend and also on the type 
of school. Classrooms for an all-day school will 
vary slightly in requirements from those for a 
part-time school, Since finances are of utmost 
concern to most institutions, the classrooms 
are frequently planned to accommodate a large 
number of pupils in order to reduce the number 
of teachers. But conditions vary from year to 
year, so that a large room may be wasted if only 
a amall number of pupils will use it. Good 
education practice, on the other hand, dictates 
amaller classes for greater efficiency; between 
these two extremes a happy medium muat be 
selected. A class of 25 pupils has proved satia- 
factory in most instances. Since most schools 
have shown considerable variation in the size 
of classes for different grades, it is often possi- 
ble to construct classrooms of varying sizes 
to accommodate from 20 to 35 pupils. 

The number of children to be provided for 
will depend largely on the community. A care- 
ful survey must be made to determine how 
many pupile may be expected to attend the 
school. From that figure the number of clase- 
rooms can be arrived at, using the average-size 
class as o basis. For an all-day school, provi- 
sion must be made for at least one classroom 
for each grade in order to permit a full school 
curriculum. 

The actual size of the classroom is based on 
a minimum of 15 sq ft for each child. This 
figure provides only for the area devoted to 
seats and aisles; if the educational program 
calls for activity space, then the room must be 
based on a larger amount of between 20 and 25 
sq ft per child. 

The advantages of the larger room oan read- 
ily be understood. With it an air of informality 
and spaciousness can easily be achieved. From 
nearly every point of view it permits greater 
flexibility in use. It provides increased flexibil- 
ity in the arrangement of furniture and class 
groups; in the accommodation of changing 
class sizes; in the education program which 
can be carried out in the classroom; and in the 
accommodation of adult activities. 

On the other hand, the special suitability of 
the smaller room for the work of small groups 
and committees should not be overlooked, 


Movable Partitions in Classrooms: Pros and Cons 


Various types of movable partitions may be 
used to separate one room or area from an- 
other. One type becoming increasingly popular 
is the folding partition which extends or 
closes with ease and operates in a fixed track 
A second type is the wood accordion door— 
which is hinged so that it may be extended to 
form a wall or folded back out of the way 
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against opposite walls. A third type ia a curtain 
of cloth, reed, or bamboo, operating In or on # 
fixed track. A fourth type is the movable ares 
separator, which is really o portable screen 
generally extending to a height of 6 or 7 ft. 
Finally, » partition might be made in modular 
units in such a way that these can be dissssem- 
bled and moved to a new location, This last 
type probably is not a movable partition in the 
narrower sense. 


Multiple Use of Schoelroom 


Most of the factors mentioned in the two pre- 
ceding sections, such as the size and flexibility 
of classrooms, have a direct bearing on the 
extent to which classrooms can be used for 
multiple purposes, If there is no large assembly 
hall or auditorium available, a row of clase- 
rooms separated by folding or accordion type 
doors oan quickly and easily be converted into 
a large assembly, meeting, or banquet hall. 
A smaller classroom, however, accommodates 
the smaller group or committee admirably. in 
this way, both large and smal! classrooms cen 
serve subsidiary uses such as for meeting, 
working, and social gathering places. 

In the dual use of a room, the selection of the 
type of furniture is of utmost importance. If 
a classroom is also to be used as a meeting 
room for adults the fixed type of children's 
deske and seate will be impractical for the 
adults. it will be necessary to select the upper: 
grade classroom to be used for adult meetings 
since there the furniture will be of » larger size 
and more suitable. 

For the afternoon type school, « large space 
must be set aside for the pupils to gather in 
inclement weather before time for classes; 
thie is required since the classrooms may be 
occupied by a previous seasion and the pupils 
will not be able to go directly to their classes 
until the previous period ia ended. In the all- 
day schools the problem does not generally 
exist, since the pupils can go directly to their 
classrooms. 


The Kindergarten as a Nursery 


A kindergarten and nursery can be « powerful 
force in attracting younger families to the syna- 
gogue who otherwise would be unwilling to 
leave their small children at home or who could 
not otherwise all attend at the same time. The 
kindergarten and nursery may well be com- 
bined; in fact, there is a worthwhile advantage 
in this. In the case of families with two or three 
children in the nursery and kindergarten age 
group, keeping them all together helps them 
adjust much more quickly to the new surround- 
ings, cuts down the feara and insecurities 
which children naturally feel under the cir- 
cumstances, and makes the work of the edult 
attendant much easier, 

This kindergarten ares should be well sound- 
proofed. Consequently, a movable partition 
separating this room from another might be 
inadvisable. 

The room should have adequate tackboard 
area for mounting large, colorful posters and 
displays. For the smatiest children, and for 
those who become sleepy, the necessary num- 
ber of cote should be provided. 

it is important that the kindergarten and 
nursery be large and roomy, Children of the age 
to be accommodated here often play on the 
floor and delight in active games. These de- 
mand generous space. Adequate room is 
needed for the storage of toys, materials, and 
other play equipment. From a health point of 
view, congestion in this space particularly 
ought to be avoided because it encourages the 
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spread of disease. In general, it can be said 
that an air of attractiveness and commodious- 
ness in the nursery and kindergarten area will 
return worthwhile dividends in increased 
family attendance and participation in all the 
activities of the synagogue. 

In order to provide as much sunlight as pos- 
sible, the kindergarten room should face south 
and east. The ideal location is on the first floor 
to avoid steps and also to provide easy access 
to an outdoor playground, which is of utmost 
importance to this kind of a class. The area of 
this room should be based on 30 sq ft per child 
and the class should be limited to a maximum 
of 20 children. 

Window areas should be generous — the 
more light the better. If the windowsills are 
more than a few feet above the exterior ground, 
some type of window guard must be provided 
to protect the youngsters from falling out. 
Windowshades are necessary, since the kinder- 
garten pupils frequently rest during the day and 
require a darkened room, Also the heat of the 
sun and strong glare can be minimized by 
lowering the shades. 

Since the kindergarten pupils must be kept 
under constant observation, it is mandatory 
to provide the toilet room directly off the main 
playroom. In this way the teacher can control 
the children and help those who require assis- 
tance without leaving the room itself. At least 
two water closets and two washbasins should 
be provided in each kindergarten toilet room, 
and these fixtures should be of the small, low 
type to suit the age of the children. Soap dis- 
pensers and paper towels are provided for pur- 
poses of cleanliness and to teach the children 
good health practices. A wash sink in the play- 
room itself is standard equipment, since chil- 
dren love to play with water. Drinking facilities 
must be provided either in the form of a drink- 
ing fountain or by means of paper cups adja- 
cent to the sink. 

Clothing facilities should be located in the 
playroom itself or as close to it as possible. 
The cubicles containing five or six spaces 
have proved quite satisfactory since they are 
easy to move from place to place. The top 
portion of each section is devoted to a blanket 
or hat, the center portion is for the coat, and 
the lower part for rubbers or boots. 

There should be a sufficient number of 
movable toy storage cebinets. These cabinets 
are used not only for the storage of toys and 
equipment but also to form alcoves of varying 
sizes and shapes to section off various play 
activities. Since the children play on the floor 
a good part of the time, o sanitary material 
must be provided which is easy to clean, warm 
to the touch, and colorful. 

While many of the rooms in the education 
center may be used for other purposes, the 
kindergarten should never be used for any 
other purpose. Frequently, the children work 
on a project of building which may take several 
days or a week, and this must not be disturbed. 

In connection with the kindergarten room, 
an outdoor playground is necessary since the 
children spend considerable time outdoors 
in good weather. Sand pit. swings, slides, see- 
saws, are the commonly used items of equip- 
ment. The playground should be so arranged 
that the sun will strike it and not be cut off by 
adjoining buildings. 


Design and Furnishing of a Classroom 


Research of tate years has established that the 
planning of physical environmental factors 
of the classroom—such as seating, lighting, 
decoration, temperature, and sound—con- 
tributes greatly to the learning progress and 
well-being of the children. Coordinating the 
environment in this way is particularly im- 
portant where the children spend several hours 
in sustained visual activity. 

The proportions of an academic classroom 
should be such that the width is about three- 
fourths of the length. The long, narrow room 
provides better control for the teacher than a 
classroom which is wide and shallow. In the 
latter room the light from the windows will 
not penetrate to the far side and thus the last 
rows of seats will be poorly lighted. The win- 
dows should be arranged on the long side so 
that when the pupils face the front of the room 
the natural light will come from the left side. 

Windows may be as large as possible, start- 
ing at approximately 3 ft above the floor and 
rising to the ceiling or as high as structural 
members permit; the higher the heads of the 
windows the farther the light will penetrate 
toward the opposite side of the room. The 
areas of the windows should never be less than 
10 percent of the floor area of the room, Shades 
or other sun-contro! devices should be pro- 
vided to cut the glare and strong sun and for 
use if motion pictures are shown. 

The following description of a typical class- 
room should not be taken as a rigid formula, 
for many variations in design are possible. 
This is merely one good way of designing such 
a room: the front of the classroom should be 
provided with o chalkboard across the entire 
wall, with » cork tack board above. On the cor- 
ridor wall toward the front of the room is the 
door, This door should swing into the room 
if the local law permits, in order to keep the 
corridor clear. If the law requires that the door 
swing outward towards the corridor, then it 
should be set back into the room in the form of 
a recess, The door itself should be provided 
with a glass vision panel, and a glass transom 
should be provided over the door to admit light 
into the corridor. On the room side of the cor- 
ridor wall, beginning at the entrance door, 
there should be a series of cabinets in this 
order: teachers’ locker, storage cabinet, 
pupils’ wardrobe, material cabinet, exhibit 
cabinet with a cupbosrd under, magazine rack, 
The wardrobe is composed of a series of doors 
which contain tack board or chalkboard sec- 
tions. The Austral type wardrobe doors are 
the most acceptable since they pivot out of the 
line of travel; they are, however, the most ex- 
pensive, and if finances are limited, then the 
sliding or hinged type of wardrobe doors may 
be used. Within the wardrobe are hooks and a 
shelf for hats. The wardrobe compartment 
must be ventilated, either by mechanical means 
if the building is equipped with an air-condi- 
tioning or ventilating system or by means of a 
grille in several of the doors. 

Two types of flooring are generally used in 
classrooms: the wood floor and the asphalt 
tile floor. With fixed furniture, the wood floor 
must be used to provide a surface for fastening 
the desks and seats. The tendency in modern 
education, however, has been toward movable 


furniture, and in that connection asphalt tile 
has proved most satisfactory. 

Classroom furniture of the best design and 
quality is available at moderate cost. Since the 
equipment will be moved frequently, it is im- 
portant that it possess the needed strength and 
durability, The soundest equipment for individ- 
ual student use is a desk with swivel seat and a 
top adjustable to 20° slope. Depending on the 
extent to which the room is to be used for dif- 
ferent purposes, individual tables with sloped 
tops and separate chairs provide greater flexi- 
bility. These individual tables can easily be 
grouped to form targer working surfaces. 
Probably the greatest all-round flexibility can 
be achieved by the use of larger multi-piace 
tables with adjustable-height steel standards 
and folding chairs. For kindergarten and pri- 
mary grades, however, folding chairs are not 
satisfactory. 

Painting the classroom does more than any 
other single item to make the room attractive 
and cheerful. The painting scheme should pro- 
duce high reflectivity without glare and yet 
maintain the practical quality of easy main- 
tenance. 

Adequate artificial overhead light should be 
provided to supplement daylight and for eve- 
ning activities. At least one electric outlet must 
be provided for showing moving pictures and 
for similar purposes. 


The Library, Visual Aids, etc. 


Depending again upon the scope of the ser- 
vices the synagogue means to offer, it can 
provide files of periodicals, newspapers, mo- 
tion picture films, and recorded music, which 
might not otherwise be conveniently available 
to members. 

The library might also be made available for 
small meetings, teas, and receptions. 

Beauty and attractiveness are just as im- 
portant as health and usefulness in planning 
the library, Informality without loss of disci- 
pline can be obtained by the proper selection 
of furniture, equipment, and decoration. The 
shelves must be suited to the age groups for 
which they are intended, Best possible natural 
daylight should be obtained and bilateral 
fenestration is desirable. Artificial illumination 
must be carefully worked out. If the library is 
to be used by outsiders after school hours, 
then the room should be located in such a 
position that it is easily accessible from the 
exterior; yet it should be removed from the 
noisy side of the building, 

Modern education is making more and more 
extensive use of visual aids in an unending 
variety of motion picture films, slides, maps, 
charts, photographs, and other non-book aids. 
These items are usually controlled by the 
school library and are made available for use in 
such a manner as has been traditionally em- 
ployed for books. Special provision must be 
made for storing and handling the items men- 
tioned and cabinets and shelving or special 
racks ere required. The circulation and storage 
of records and portable record players and 
radios also come under the jurisdiction of the 
library. 
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Fig. 1 150-Seat chapel 


Department of the Navy, Bureau of Yards & Docks, 
Washington, D.C., Williams, Coile & Blanchard and As- 
sociotes Architects, Engineers, Washington, D.C. 
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By MILDRED C. WIDBER and SCOTT TURNER RITENOUR 


TABLE 1 Rooms Needed in Relation to Program and Size of Church School — Through Sixth Grade 
























Very small church school, Small church school, 
1-99 pupils 100-199 pupils 
Enrollment Housing facilities Enrollment Housing facilities 

Nursery, infants and toddlers None unless separate space is available. None unless separate space is available. 
under 18 months 
eS i ——_}+— 
Toddlers, ages I'vand2.... Same as above. Same as above. 
site bn | 
Nursery class, age 3... .... 12 May be necessary to house several 3-year- 18 One room that may be kept just for the 

olds in same room as kindergarten, Try to 3-year-old group. If church sponsors weekday 

keep in @ separate area of the room with one nursery school, this room and kindergarten 


foom may be used. Rooms should be near 
each other, 


helper. 



































One room that may be used both during 
church school hour and church hour. Limit 
use by others. 


Separate room, Do not encourage attendance 
of 3-year-olds at expense of 4- and 5-year 
olds. 


Kindergarten, 
ages 4 and § 

















Separate room for each 16-20 pupils. Beyond 
those numbers, two sessions or additional 
space needed. Grades one and two may meet 
together or separately. 


Primary, grades and2..... One room where age group can meet, but if 
necessary, along with the entire church 
school session. May meet separately in a 
large, divided space 















Lower junior: 
Grades 3and4 ........ 





16-25 Separate room, 16-25 in group. Beyond 25, 
additional space or two sessions needed, 
Same as above for lower juniors, 


Same as for primary. 














8 One room or part of room in which juniors 
may be alone for at least 45 minutes a 
Sunday. 

Note: In all cases boys and girls should be 

grouped together. 


Grades 5and6 ........ 








Seventh grade 







— 





If necessary, church school class may meet in 10-20 One room, (See notes below.) 
church pew or in nearby home. For other 


types of activity, see below. 


Grades Sand 10,........ 6 Same as for grades 7 and 8. 


Grades }} and 12........ 10 Meet in church pews for church school 
classes. 

Junior highs and seniors may meet together 
for activities other than study and discussion, 
Ordinarily the church sanctuary, a home 
nearby, or the fellowship room is available 
for such use. 


Grades 7 and BB... 2... 

















One room. 






=. 
8-15 Same as above 


Program activities room may be coordinated 
for use by all junior and senior high groups. 
(See notes below.) 


















It older youth are working, they may wish to form a group of their own or they may join with college students. 
If they are attending college away from home, let the college pastor know. If they are attending college at 
home, provide for a college-age fellowship. Facilities needed are both those listed in this section and those 
on chart for adults. in all cases boys and girls should be grouped together. 





Older youth... ....,0... 








Focus: Building for Christian Education, United Church Press, Philadelphia, 1969 


Religious 
CHURCH SCHOOLS 








Very large 
church 
school 600 

or more pupils 


Medium church school, 
200-299 pupils 


Housing facilities 


Large church school, 
300-599 pupils 


Housing facilities 








Enrollment Enrollment 


























6-10 Provide separate room with cribs and play- Separate crib and playpen room. Similar to large 
pens for those under 18 months. church school, but 
6-10 Separate room needed for toddlers — or one Separate room for toddlers. these usually oper- 
room for above, with separate spaces for in- ate in two or three 
fants and toddlers sessions and $0 
have more 
30-36 Two rooms or two sessions. No more than 18 30-36 Two rooms to be used by 3-year-olds only, adequate space for 


or one room used for two or three sessions. each age group, 


No more than 15-18 in any one group. 


children in any one nursery class group. 15 a 
better figure. 











50-80 Four rooms — two for 4-year-olds and two for 
5-year-olds or two rooms (one for each age) 
if there are two or three sessions. 20 limit. 


40 Two rooms, one for 4-year-olds, one for 5- 
year-olds. 20 limit in any one group. Or, two 
4-5-year-old groups, 20 in each. 

























64-80 Four rooms — or two if there is a second ses- 
sion, 16-20 pupils in one group. Grades | 
and 2 may meet together or separately. 


32-60 Two or three rooms, one for each 16-20 pu- 
pils. Grades may meet together or sepe- 
rately. May come together occasionally for 
common interests. These rooms may be used 
during the week by parents or other groups. 

Should be multipurpose. 


16-75 Same as tor primary. May have up to 26 in 64-100 Same as for primary. May have up to 25 in 


one group. one group. 
16-25 Grades 5 and 6 may meet together of sepa- 32-75 Two or three rooms depending upon enroll- 
rately, boys and gitls together, 16-25 the ment. See medium church school for further 


limit for each group. details. 


through youth 











20-30 One room large enough for entire group. 30-60 Flexible arrangement. One room needed Enrollment, 60 — 
Smaller spaces for conversation and discus- where entire group may gather far sings, rec- similar to large 
sion, Class groups, 8-10. Flexible arrange- reation, dramatics. Small rooms for conver- school. Multiple 
ment possible. sation and discussion groups of B-10 each. sessions provide 

15-25 Same as above for middle high, and senior 25-50 Same as above for middie high and senior more adequate 
high. high. ae for ach 





The important arrangements for all three youth groups are: 

1. A large space for the entire group for varied activities, such as recreation, sings, dramatics. 

2. Small, intimate class groupings of 8-10 members each, in which there may be vigorous discussion, re- 
search, and study. This means use of the large space for two or three such groups (possibly), with use of 
other smaller rooms when enrollment necessitates. It is better not to have many small groups meeting in a 
single space. Intimacy and privacy of class groupings are essential at this age. 

3. Formal worship provided by attendance at regular church service. 


For any church to consider: When possible, the room used in the church school should be used for the Sunday 
evening or through-the-week program. Therefore, it should be suited to a variety of activities and provided 
with ample storage space for supplies and equipment. 

Classrooms should be attractive, efficiently designed, and large enough for ample movement. 

Recreation, crafts, hobbies, art activities, and drama are part of the ongoing program, and facilities should 
be provided for them. A kitchenette is desirable. 

For a weekday schedule of activities, rooms should be near a building entrance for easy access. 
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TABLE 2 Summary —School Equipment 




















Maximum Toilets, sinks, 
children Floor space drinking 
Age group per room* per child fountains Wraps Cabinets 
Nursery |, babies 8-10 (Cribs at 35 sq ft—good; 30 ~—‘ Toilets and wash Rod hangers in the Movable, ample for 
and toddlers 3 ft intervals) sq ft—fair; under 25 basins within pre- room (preferably in supplies. 
birth to age 2 sq ft—poor school room area storage cabinet 
Separate room for preferred, Otherwise, with shelf above 
babies and toddlers. observe strictest and below}, 30 in. 
sanitation facilities above floor. Full 
for storing and length for teachers. 
warming food. Hooks are haz- 
ardous. Not rec- 
ommended. 
Nursery I, 8 —good 35 sq ft—good; 30 Adjoining room with Rod hangers in the Movable, ample for 
age 2 10 —tair sq ft—fair; under 25 junior fixtures or room (preferably in supplies needed. 
12—poor sq ft—poor. (Warm wooden step if adult storage cabinet Low open shelves 
clean floors for chil- fixtures used. Toilets with shelf above for toys 
dren to sit on. All 10 in., basins 24 in. and below), 30 in. 
preschoolers. | above floor. above floor. Full 
length for teachers. 
Hooks are haz- 
ardous. Not rec- 
ommended, 
Nursery III, Up to 15—good 35 sq ft —good; Adjoining room with lod hangers in the Movable, ample for 
age 3 15-18 — fair 30 sq ft—fair; under junior fixtures or room (preferably in supplies needed. 
Over 18 ~ poor 25 sq ft—poor. wooden step if adult storage cabinet Low open shelves 


Kindergarten |, I, 
ages 4 and 5 


Up to 20 — good 
20-25 — fair 
Over 25 — poor 


fixtures used. Toilets 
10 in., basins 24 in. 
above floor. 


35 sq ft—good; 
30 sq ft —fair; under 
25 sq ft poor. 


with shelf above 
and below], 36 in. 
above floor. Full 


length for teachers. 


Hooks are haz- 
ardous. Not rec- 
ommended 


Rod hangers in the 
room (preferably in 
storage cabinet 
with shelf above 
and below), 42 in. 
above floor. Full 


length for teachers. 


Hooks are haz- 
ardous. Not rec- 
ommended. 


for toys. Space for 
filing pictures and 
materials used in 
room, Open shelves 
for toys. 


Movable, ample for 


supplies needed. 
Low open shelves 
for toys. Space for 
filing pictures and 
for materials used 
in room. Open 
shelves for toys. 


— St SG 
* Rooms on first floor and above grade level. 


TABLE 3 Rooms Needed in Relation to Program and to Size of Church School —Preschool Children 


Age group 


Nursery |, 
infants and toddlers, 
under 18 months 
Nursery Il, 
ages 1% and 2 


Nursery III, 
age 3 


Kindergarten |, Ii, 
ages 4 and 5 


Church school, 
1-99 pupils 


Church school, 
100-299 pupils 


Church school, 
300-499 pupils 


Church school, 
500-898 pupils 


Church school, 


900 or more pupils 


Omit — unless suitable separate Omit—unless suitable separate Possible here to provide one Separate crib and playpen Similar to larger church 


space is available. 


May be necessary to house 
several 3-year-olds in same 
room as kindergarten. 

Try to separate parts of the 
room, using one helper. 


Enrollment up to 12. Separate 
room, Oo not encourage atten- 
dance of 3-year-olds at ex- 
pense of the 4- and 5-year- 
olds. 


space is available. 


Enrollment 8-18. One room 
that may be kept for just the 
3-year-old group. If the church 
sponsors a weekday nursery 
school, this room and kinder- 
Garten room may be used. Have 
fooms near each other. 


Enrollment 16-25. One room to 
be used both during the church 
school hour and church hour; 
limited use by others. 


room for toddlers. If there is a 
need, consider separate room 
with cribs and playpens, etc., 
for those under 18 months. 


Enrollment 20-30. Two 
rooms. These may be used 
during the week by parent 
groups, etc., particularly if a 
folding partition separates 
them. 


Enrollment 40-50, Two 
fooms, one for 4-year-olds and 
one for 5-year-olds. It is help- 
ful to have rooms adjoining 
for possible use by adults. 


room. 
Separate room for toddlers. 


Enrollment 32-54. Three 
fooms to be used by 3-year- 
olds only, or one room used 
for each of two or three 
sessions. 


Enrollment 64-100. Four 
rooms, two for 4-year-olds 
and two for 5-year-olds; or 
two rooms (one for each 
age) used for two or three 
sessions. 


schools, 


These usually operate 
in two sessions. 


Three sessions would 
provide more adequate 
space for each age 
group. 


rs 





Display 
space 


Furniture 


Other materials 


Grooved picture rail 


14 in. above floor. 
Tack board extending 
from 14 to 38 in. 
above the floor. 


Grooved picture rail 
17 in, above the 
floor. Tack board ex- 
tending 17 to 43 in. 
above the floor. 


Grooved picture rail 
20 in. above the 
floor. Tack board ex- 
tending from 20 to 
48 in. above floor. 


Grooved picture rail 
24 in. above floor. 
Tack board extending 
from 24 to 54 in. 
above floor. 


Cribs — preferably 
bassinets on metal 
frames with rubber 
tires. Playpens, bed 
linen, plastic mats for 
playpens. 


Chairs 6 in. from floor. 
Not needed for every 
child. Tables — height 
16 in. —small. Tops 
18 by 24 in. A book 
table — not essential if 
space limited. 


Chairs 8 in. from floor 
A few 6 in. Tables, 
height, 18 in. Tops, 
24 by 36 in. or 28 by 
42 in. Teacher's table, 
18 by 24 in. Piano — 
not essential but 
desirable. 


Chairs 10 in. from 
floor, Tables, height 
20 in. Tops 24 by 42 
in. or 28 by 48 in. 
Piano desirable. 





Large blocks (2 x 4 x Bin. and 2 x 4 x 12 in.); floor toys (peg wagon, wooden, train, 
cars); books, pictures; a Bible; cuddly toys (stuffed animals, rag dolls); housekeeping 
toys (doll, doll bed, tea table and dishes); ball; picture rail, offering container; waste- 
basket; growing plants of other nature materials; » songbook, or collection of songs, 
recommended in the literature for use by the leaders. Add later (where space permits) 
walking board; more housekeeping equipment (pans, telephone, small rocking chair); 
push and pull toys; small wagon, resting mats; washable rug or rugs for floor. 


Large blocks (2 x 4.x 8 in. and 2 x 4 x 12 in.); floor toys (cars, trucks, train, boat); 
ball, books; a Bible; pictures; housekeeping toys; a songbook, or collection of songs, 
recommended in the literature for use by the jeaders; offering container; wastebasket; 
growing plants or other nature materials. Add later (where space permits) easels for 
painting; paint; set of steps; large hollow blocks; more housekeeping toys (broom, 
ironing board, iron, clothesline, doll carriage —large enough to come to waist of 
child); large puzzles, sets of wooden animals and people for block play; low bench or 
stools near place for wraps. 


Large blocks (2x 4 x 8 in. and 2x 4x 12 in.}; floor toys for dramatic play; books; 
a Bible; pictures; housekeeping toys; paper scissors; large crayons; a songbook or 
collection of songs, recommended in the literature for use by the teachers; offering 
container; wastebasket; growing plants or other nature materials; display or tack strip 
space. Add later (where space permits) easels for painting; paint; large hollow blocks; 
large puzzles; sets of wooden animals and people for block play; small aprons, nurses’ 
caps, pocketbooks, ties, for dramatic play in housekeeping center. 





TABLE 4 Rooms Needed by Elementary Children as Related to Schoo! Size 


Primary, 
grades 1, 2, and 3 


Junior, 
grades 4, 5, and 6 


Church school, 
1-99 pupils 


Enrollment up to 18. One 
foom where age group can 
meet, but if necessary along 
with the entire church school 
session. May be part of 
large space divided. 


Enrollment up to 15. One 
foom of part of room in 
which juniors may be alone 
for at least 46 minutes a 
Sunday. May have to wor- 
ship some of the time with 
older groups in the church 
school. 


Church school, 
100-289 pupils 


Enrollment 24-54. One 
room; of one large room and 
one medium size room for 
approximately 25. Two 
grades can use large room 
for all purposes. One grade 
can use smaller room for all 
purposes or unite with the 
other two grades. 


Enrollment 20-45. Same as 
requirements for primary chil- 
dren, 


Church school, 
300-499 pupils 


Enroliment 60-90. Three 
rooms — one for each school 
grade to be treated as three 
separate groups; or may 
come together occasionally 
for worship of other pur- 
poses. 


Enrollment 50-75. Three 
rooms, one for each grade; 
or one large room and one 
medium size for approxi- 
mately 30 


Church school, 
500-899 pupils 
Enrollment 96-162. Six 
rooms — or three if there is 
@ second session. Handle as 

separate groups, 


Enrollment 80-135. Same as 
for primary. 
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Church school, 
900 of more pupils 


Have more adequate 
space for each age 
group. 


=... sn nn cee eae ey yay 
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TABLE 5 Summary of Space and Equipment for Elementary School Children 














Maximum Toilets, basins, 
children Floor space drinking 
Age group per room* per child facilities Wraps 

Primary, Up to 25 — good 30 sa ft—pood Separate toilets for Some prefer in 
grades 1, 2, and 3; 25-30 — fair 26 so tt —fair boys, girls. Readily foom. Use rod 
ages 6, 7, and 8 30-35 — poor 20 sq ft—poor accessible on same hangers 42 to 48 

(See comment floor. in. above floor, 
below for shelf above. 
assembly) Washbasins 28 in. 

trom floor. Toilets 

14 in. from floor. 

Sink with running 

water and double 

drain board in room 

preferred. 

Juniors, Up to 25 — good 20-30 sq ft— good As above except Some prefer in 
grades 4, 5, and 6; 25-30 — fair 25 sq tt—fair basins 30 in; toilets room, otherwise in 
ages 9, 10 and 11 30-35 — poor 20 sq ft —poor 16 in. from floor. recessed corridor 

Up to 45 pupils, storage space. Use 
3 rooms; 1 larger rod hangers 48-54 
for assembly at in. above floor, 
times. shelf above. 

"Preferably on first floor, above grade level. 

TABLE 6 Rooms Needed in Relation to Program and to Size of Church School—Youth Division 
Church school, Church school, Church school, Church school, Church school, 
1-99 pupils 100-299 pupils 300-499 pupils 500-899 pupils 900 of more pupils 


Junior high 


Enroliment up to 12. Church 
school class may meet in 
church pew or in nearby 
home. For other types of 
activity, see below. 


Enrollment 12-35. Church 
school classes may be held 
in sanctuary if necessary 
but @ meeting space is 
needed for other program 
activities. 





Senior high 


Enrollment up to 10. Meet 
in church pews for Church 
school classes. 

Junior highs and seniors may 
meet together for activities 
other than study and discus- 
sion. Ordinarily the church 
sanctuary, a home nearby, or 
the fellowship room is avail- 
able for such use. 


Enrollment 10-30. Same as 
above. Separate room should 
be available for program 
activities. 


If older youth are working, they may wish to have a group of 
their own, or they may join with college students. 
If they are attending college away fram home, let the college 


pastor know. 


If they are attending college at home, provide for a college- 
age fellowship. Facilities needed are both those listed in this 
section and those under “Adult.” 


Enrolment 35-60. Depart- 
ment Assembly Room, plus 
two classrooms _—ilarge 
enough for classes of 15- 
20. Assembly room may be 
used for through-the-week 
activities. 

Enrollment 24-40. Assembly 
Room with two classrooms. 
A third class may meet in the 
assembly room itself. Such a 
room also becomes a head- 
quarters for the Youth Fel- 
lowship. 


For any church to consider: 


Enrollment 60-100. Depart- 
ment Assembly Room with 
classrooms for groups of 
16-20. Assembly room 
should be available for 
activities of junior highs 
throughout the week. 


Enrollment 50-90. Depart- 
ment Assembly Room with 
classrooms for groups of 
about 20. 


Enrollment 100 or more. 
Three departments should 
be provided, one for each 
grade. Provide each sec- 
tion with an Assembly 
Room and classrooms. 


Enrollment 90. Department 
Assembly and Room with 
classrooms over for groups 
of not more than 25. 


Where possible the same room should be used for assembly and worship in the church school 
and also for Sunday evening or through-the-week program. Therefore, it should be suited to a 
vasiety of activities and provided with ample storage space for supplies and equipment. 
Classrooms should be attractive, efficiently designed, and large enough to allow for ample 


movement, 


Recreation, crafts, hobbies, and drama are part of the ongoing program and facilities should 
be provided for them. A kitchenette is desirable. 
For a weekday schedule of activities, room should be easy of access, near building en- 


trance. 





Cabinets 


Display 
space 


Furniture 


nn LES! 


Other materials 





Ample space carefully 
planned for pupils’ and 
teachers’ supplies, 
handiwork, picture 
storage. Open shelves 
for books. 


Grooved picture rail 30 
in. above the floor 
Tack board 30 to 62 
in. above the floor. 
Portable blackboards or 
turnover charts made 
for handling and tack 
boards on one or two 
sides of room, 


Chairs 14 in. from 
floor, some 12 in. 
Table tops 30 by 48 or 
54 in., 24 in. high. 
Small tables for 

beauty or worship 
centers. Piano. Record 
player. 


Recommended literature, one or more Bibles, 
paper, pencils, crayons, paste, scissors 
Songbook for pianist and teacher's use (one 
recommended in the literature), Pictures, 
books chosen according to unit being 
studied; simple reference books. Song 
charts. Growing plants or other nature mate- 
rials, wastebasket, picture rail, movable 
blackboard or large sheets of newsprint on an 
easel may be desired. 








Same as above but > 
provide storage for 
maps, large objects 


Grooved picture rail 36 
in. above the floor. 
Tack board 36 to 72 


in. above floor 


Chairs 16 in. from 
floor. Table tops 30 by 
48 or 54 in., 26 in. 
high. Piano. Small 
tables for beauty and 
worship center. Record 
player 


Recommended literature, a Bible for the de- 
partment, a Bible for each child. Songbooks 
for children’s use (one recommended in the 
literature), pictures. Books chosen according 
to unit being studied, paper, pencils, crayons, 
paste, scissors; offering container. Waste- 
basket, growing plants or other nature ma- 
terials, picture rail, movable blackboard or 
large sheets of newsprint on an easel may be 
useful. Add leter Bible dictionary; Bible 
atlas, maps, a globe, reference books, 
copies of different translations of the Bible, a 
dictionary 


a 


TABLE 7 Summary of Space and Equipment for Youth” 


Maximum 
pupils Floor space 
Age group per room per pupil 


Furniture and equipment 


Junior high |, Il, 20 pupils—good 15-18 sq ft—good Lightweight tables without drawers. Space to store 


Ill, and grades 


7, 8, and 9; preferred 
ages 12, 13, 
and 14 

Seniot high and 25 pupils 
older youth; maximum 


grades 10, 11, 
and 12; ages 
15, 16, and 17 


Older youth, 
18-23 years 


10-15 pupils — 


12-15 sq ft—fair 


10-12 sq ft—poor 


Same as 
above 


extra tables and chairs. Comfortable, sturdy chairs, 
blackboard or turn-over chart frames with large sheets 
of paper. Display board, wall maps, youth library, 
pianos, record player and record storage, recreational 
equipment and place to store it. Bibles, text- 
books, etc. 


Equipped for audiovisuals. 

Nearby accessible cloak storage space, toilet facilities. 
Storage cabinets for pictures, hymnals, materials and 
supplies. Colorful, attractive furnishings in keeping 
with decor of building. 


*Provision should ba made for recreation, worship, handicraft and hobbies, drametics, youth choirs, and refreshments. 
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TABLE 8 Rooms Needed in Relation to Program and to Size of Church School — Adult Division" 


Young adult 


Middle adult... . 


Older adult... .. 


Church school, 
1-99 pupils 


Enrollment up to 10. Church 
school class may meet in 
sanctuary or in nearby home. 
Social, recreation, and ser- 
vice activities of class, and 
of young adult fellowship, 
may use church dining room 
or homes of members. 


Enrollment up to 10, Church 
school class may meet in 
sanctuary or nearby home. 


Church school, 
100-299 pupils 


Enrollment up to 30. One 
classroom advisable espe- 
cially for parents’ class, or a 
mixed group. Class may use 
sanctuary. For other class 
and young adult fellowship 
activities use may be made 
of church fellowship hall, ar 
similar room and homes of 
members. 


Enrollment up to 30. One or 
two class meeting places in 
sanctuary or available rooms 
in other parts of the church. 


Church school, 
300-499 pupils 


Enrollment up to 50. Two 
classrooms advisable; one 
for parents’ group, one for a 
mixed group. Sanctuary pews 
may be used. Young adult 
fellowship Sunday night and 
week night activities in fel- 
lowship hall or other rooms, 
or in homes. Provision 
needed for dramatics, recre- 
ation, and audiovisuals. 


Enrollment up to 50. Same 
general space and equipment 
needs as medium church 
school, with allowance for 
larger attendance and pro- 
vision for informal interest 
groups 


Church school, 
500-899 pupils 


Enrollment up to 50. Same 
needs in general as medium 
church school, except pro- 
vision for more class group- 
ings according to interest 
needs. A church hobby room 
would enlist many young 
adults. Provision needed 
also for dramatics, recrea- 
tion, and audiovisuals 


Enroliment up to 90. Same 
general space and equipment 
needs as medium church 
school, with allowance for 
more classes, especially 
short-term interest groups. 


Church school, 
900 or more pupils 


Enroliment 100 or more. 
Same needs in general as 
large church school. More 
activities on Sunday night 
and week nights will need 
church space because homes 
cannot usually accommodate 
larger attendance, 


Enrollment 100 of more. 
Smaller classes of 20 to 30 
preferable to one of two 
large classes. 


Middle adults will also be active in men’s fellowships, women's associations, and other organized groups and will need space and equipment for such 
activities. However, these meeting places will probably be used by other age groups at other times, thus making it unnecessary to build and equip these 
rooms for adults only. Storage space must thus be provided for equipment that will serve the different age groups. 


Enrollment up to 7. No spe- 
cial facilities needed. Older 
adults will probably pertici- 
pate in middie adult study 
and activities. 


Enrollment up to 21. May par- 
ticipate with middle adults. 
If separate class is needed, 
a section of the pews in the 
sanctuary will probably be 
available 


Enrollment up to 35 


Enrollment 65 or more 


Enrollment up to 85 


UE 
* The enrollment figures used in this chart ere based on @ sampling of a variety of church schools. It was found thet there were approximately 27 adults to every 100 pupils enrolled in the 
church school. The figure 27 was broken down into 10 young adults, 10 middie adults, and 7 older adults. However, church school situations are so varied in proportionate age groupings that 
many exceptions must be made. 
Space should siso be considered for meeting of entire adult department of the church school, An office for administration of the adult department, and for records, is desirable. A fellowship 
hall with stage, kitchenette, provision for audiovisuals, hobbies, recreation, and service activities will provide for & multiplicity of uses for almost every kind of adult need. 


TABLE 9 Summary of Space and Equipment for Adults* 


Furniture and equipment 


Facilities for study groups and discussions, tables for discussion 
groups and study, comfortable chairs, blackboards or turnover 
charts, lecterns, pictures, Bibles, books, pianos, cabinets for 


supplies, provision for dramatics and audiovisuals 








Maximum 
persons Floor space 
Age group per room per person 
Young adults, 20-25 Lecture type, 
apes 24-35 preferred 8-10 sq ft 
50 persons per person 
maximum 
Adults, 10-12 sq ft 
ages 36-64 for activity- 
type teaching 
Older adults, 
age 65 up 





Facilities for teas, light refreshments, suppers, hobby and recree- 
tion, and informal fellowship weekday clubs, recreation, etc. 


Small meditation room apart from the nave or chapel. 


* For adults and older adults, rooms should be on first floor, if possible. 


TABLE 10 Rooms Needed in Relation to Program and to Size of Church School Administrative Functions 


Religious 
CHURCH SCHOOLS 








Persons and Church school, Church school, Church school, Church school, Church school 
functions 1-99 pupils 100-299 pupils 300-499 pupils 500-899 pupils 900 or more pupils 
Pastor... . _ Study and work room. Built: Study and separate work Study and office for secre- Study with office for secre- Same as for 500-899 church 


in table and shelves with 
curtain or doors to conceal 
mimeograph equipment when 
not in use. 





Director of 
Christian 
Education 


Church Schoo! 
Supt., Secretary, 
and Treasurer 


Choir Director... 


Library 


None. 


room. Closet for supplies. 


None. 


tary with equipment for rec- 
ords. Work room with cabi- 
nets for supplies. 


Office large enough tor desk, 
table, bookcases, and chairs. 
Space for counseling and 
small committee work. 


tary. Office for church secre- 
tary. Offices for other staff 
members and their secre- 
taries. Work room and 
supply closets. 


Office large enough for 
desk, table, bookcases, 
chairs, with space for coun- 
seling and committee work. 
A separate office for secre- 
tary. 





Desk space with shelves or 
chest of drawers for litera- 
ture, supplies, and records. 


Desk or table space. Cabinet 
for filing church music, 
Closet or cabinet for choir 
robes. 


Built-in bookcases with 
locks, or space for movable 
units. Filing cabinets for 
records. 


Room with desks and cabi- : 
nets for records, literature 
and supplies. 


Room with desk or table. 
Cabinets for music and choir 
robes. Shelves for hymnals 
used by choir. 


Room with desks, cabinets 
for records, literature, and 
supplies. 


Office with desk, cabinet, 
and piano. Room with table, 
and cabinets for music, choir 
robes, hymnals 





Room with bookcases (built- 
in or movable), table, chairs, 
filing cabinet for records. 
Cabinet for picture files. 


Room with bookcases, table, 
chairs, cabinets for records, 
filing pictures and maps. 
Exhibit cabinets. 


Room with desks, work 
table, filing cabinet for rec- 
ords. Storeroom for litera- 
ture and supplies. 


Office and studio with 
piano. Room for robing of 
choir with cabinets for 
music, robes, and hymns. 


Large room with tables, 
chairs, with space for read- 
ing and study. Picture and 
files. Cabinet for records. 
World friendship museum. 


school with addition of con- 
ference or board room ade- 
quate for largest group, 
should have table, exhibit 
space, blackboard, A-V 
equipment. 

Same as for 500-899 church 
school plus offices for age 
group assistants and their 
secretaries. 


Same as for 500-899 church 
school but with increwsed 
space. 


Same as for 500-899 church 
school but with more ample 
tobe closets and robing 
space. 

Same as for 500-899 church 
school but with increased 
space and equipment. 


a 
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COURTHOUSES 

FIRE STATIONS 

FIREHOUSES 

POLICE STATIONS 

POLICE FACILITY 

JAILS AND PRISONS 

INCINERATOR PLANTS 

YMCA BUILDINGS 

YWCA BUILDINGS 

BOYS’ CLUBS 

RECREATION CENTERS 

NEIGHBORHOOD SERVICE CENTERS 
EMBASSIES 

POST OFFICES 

ACCESS RAMPS FOR THE HANDICAPPED 
PUBLIC TOILET ROOMS FOR THE HANDICAPPED 
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Steps to be taken in planning and constructing 
® city hall are (1) determining need, (2) deter- 
mining space requirements, (3) selecting an 
architect, (4) acquiring a site, (5) approving 
layout, design, and architectural features, and 
(6) developing a financial pian. These steps are 
not @ one-two-three process; frequently they 
must be done simultaneously. It is important 
to have an idea of what is wanted before se- 
lecting an architect, but the architect can be 
helpful in delineating wants. It is important to 
remember that the city hall must last 60 years 
or more. The following “dos and don'ts” pro- 
vide a guide to officials engaged in planning 
@ new city hall. 


Do: 


1, Locate the city hall where it will be most 
convenient and if possible where land values 
are reasonable. 

2. Be prepared to provide the architect 
with information on departments to be housed, 
the number of employees, types of furnishings 
and equipment, and special requirements such 
a8 vault and storage space. 

3. Provide ample off-street parking space 
for both employees and the public. 

4. Put most or all city department head- 
quarters in the city hall. 

5. Provide for structural expansion and 
flexibility in office layout. 

6. Plan the city hall from the inside out with 
emphasis on work flow, convenience to the 
public, and convenience for employees. 

7. Provide for the comfort and efficiency 
of employees with controlled ventilation and 
adequate lighting. 

8. Provide for employee lounges and rest 
rooms, 

9. Use materiais, construction, and fur- 
nishings which make the city hall easy to main- 
tain. 

10. Provide open, unobstructed counters 
for transactions with the public. 


Don't: 

1. Don't locate in an area of declining prop- 
erty values except when part of a comprehen- 
sive urban renewal program. 

2. Don't try to remodel an old post office, 
school building, convention hall, or other build- 
ing designed for some other special use. 

3, Don't forget that the city hall is an office 
building, not a monument or an ornament. 

4. Don't underestimate space needs; the 
average commercial office building lasts 67 
years, 

5, Don't tie up valuable space with indoor 
pistol ranges, drive-through garages, private 
exits, wide corridors, and other gadgets. 

6. Don't cut up the city hall into cubbyholes 
for minor officiais. 


Planning the New City Hall, Report #212, 
Management Information Service, International 
City Managers’ Association, Washington, D.C., 
September 1961. 


7. Don't build the city hall over two stories 
in height if at all possible. 

8. Don't let the public come in contact with 
police or criminal activities. 

9. Don't provide in the main lobby any 
facilities, such as 4 cigar and soft drink stand, 
which encourage loitering. 


DETERMINING NEED 


The need for o new city hall may seem obvious 
to those who spend their working hours at the 
city hall. Ceilings are high; heating costs are 
twice what they should be; space originally 
meant for storage has been converted to of- 
fices; electrical wiring violates code provi- 
sions; and the present facility is just old any- 
way. All of this—and more besides—may be 
true, but what is not known is how extensive 
the need is. This must be determined by careful 
study. In determining the need for « city hall 
alternate courses of action should be studied. 


Factors Influencing Need Determining the extent 
of need involves two areas: (1) condition of 
building, and (2) space needs. 

The condition of the building is the easiest 
to evaluate. Things to be considered are type of 
construction, structural condition, electrical 
wiring, heating and ventilating, and facilities 
such as rest rooms, Nothing may be seriously 
wrong and a new facility still needed, but it 
is important to know these points. Careful 
and professional review may bring factors to 
light heretofore not considered. 

At an early stage it is important to have some 
idea of space needs. This can be determined 
in general terms by having each department 
submit their space needs for review and study. 
If departments are already crowded, additional 
space needed now is not hard to estimate. The 
real problem in determining spece needs is 
what will be needed in the future. The building 
may be adequate now, but will it be in 5, 10, 
20 years? Few cities decide to build a new city 
hall and do so almost immediately. Experience 
seems to indicate that a new city hall is the out- 
growth of e number of yeara of careful plan- 
ning and, once built, laste a long time. 

In estimating future needs not only must 
traditional services such a8 police and build- 
ing inapection be considered but also what 
future services the city may be required to pro- 
vide, One of the “dos" is to provide for struc- 
tural expansion. However, provision for such 
expansion must be in reason, and should be 
based on projections of future neede. Know!l- 
edge of the community and its people is essen- 
tial to space planning. City officials should 
know the population projections for the next 
20 or 25 yeara, the economic level of the com- 
munity, and present and probable social and 
economic characteristics. 


SELECTING THE LOCATION OF THE CITY HALL 


Civic Centers in selecting the location for a city 
hall, the first consideration is whether it should 
be placed on a site by itself or whether it should 
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be combined with a group of related bulidings 
in a civic center, The civic center has had great 
appeal to the city planner because it offers 
certain advantages and at the same time pro- 
vides for latitude in design, The buildings that 
are included in civic centers range from a 
grouping of atrictly administrative offices and 
service buildings to a complex of office build- 
ings, auditoriums, libraries, and so on. 

The great advantege of « civic center is that 
the grouping of public buildings may prove to 
be convenient to the public in transacting busi- 
ness that requires visits to more than one pub- 
lic agency, It also may result in one or more 
governmental units being able to use the facil- 
ities of the other. Finally, it often is convenient 
to have certain facilities grouped together in 
order to expedite interagency and govern- 
mental relations. 

Obviously if a city hall is to be part of a civic 
center, it must be planned in relation to the 
other facilities. For instance, the San Jose, 
California, city hall is part of a civic center con- 
sisting of o health building, communications 
building, police garage, county office build- 
ing, sheriff's department and jail, criminal- 
legal building, and # juvenile center. Some of 
the facilities, such as the administrative offices 
in the health building, did not have to be re- 
peated in the city hall. 

Site selection for a civic center must con- 
sider the factors listed below for locating a 
city hall. In addition, several other points are 
important. The site for a civic center must per- 
mit flexibility in building arrangement. Since 
more land is necessary, street patterns may 
have to be altered, and additional land will be 
needed for parking. Once the site has been 
selected, means must be found to preserve it 
for gradual development of all the units. Also, 
the site must be located so as not to interfere 
with the normal development of the business 
district. 

On the surface the civic center idea has great 
appeal. There are those who feel that center 
concept has limitations. An article by Richard 
A. Miller entitled “Are Civic Centers Obso- 
lete?,” Architectural Forum, January, 1959, 
highlights these objections. Miller points out 
that cities range in size “from mammoth con- 
centrations” to small cities. “As a rule, the con- 
centration of community buildings can be 
increased in inverse ratio to the size of the 
city." One of the strong points made in the 
srticle relates to the discussion above on de- 
centralization of city offices: 

Government buildings—the city hall, fire 

station, and police stations—which were 

long the nucleus of most civic centers, tend 
themselves to be dispersed today. The rea- 
son is obvious, Fire and police buildings, 
for example, are best located at a central 
point in the street network, and with the 
building of expressways, this point rarely 
intersects with the best location for the 
mayor's office or the council chamber. Ser- 
vice agencies (euch as the water end park 
departments) increasingly favor head- 
quarters locations adjacent to their operating 
facilities. In Philadelphia, where two new 
government office-type buildings will be 
erected, the city also plans to remodel and 
expand the old city hall in Penn Center to 
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house the mayor and the council—thus 
retaining a symbolic center of government 
in the heart of the city. 


City-County Building The county-seat city should 
investigate the possibility of constructing one 
building to serve the needs of both the city and 
the county. At least 40 cities and counties 
occupy the same building. 

The city-county building has two major ad- 
vantages. First, local governmental facilities 
are together, which is frequently a convenience 
to the public and to city and county agencies 
that have contact with each other. The second 
advantage is cost savings. Depending on 
conditions, a joint building can be constructed 
for lesa money than two separate facilities 
when all costs are considered: land, engineer- 
ing and architectural fees, financing charges, 
and 80 on. Joint occupancy can result in op- 
erating savings. 

The majority of cities that occupy office 
space with the county feel that the arrangement 
is very satisfactory. The most often stated dis- 
advantage is iack of room for expansion. A 
joint city-county building must be carefully 
planned so that both governmental unite have 
area to expand In. A city and « county have dif- 
ferent as well as similar needs. When the dif- 
ferences are too great, @ city-county building 
can cause problems. The other drawback is 
that expenses and responsibilities for operat- 
ing the building are not always distributed 
equitably. It is thus extremely important that 
an agreement for building operation and main- 
tenance be worked out in advance of construc- 
tion. 


Location The selection of a site for » city hall 
will be influenced by a number of circum- 
stances. Some of these conditions are limit- 
ing in neture, such es the availability of land. 
There are, however, certain guiding principles 
that should be considered. When Tacoma and 
Pierce County decided to build a city-county 
building the planned commissions of each 
governmental unit jointly developed « set of 
location factors. The six applicable principles 
for a city hall location are as follows: 

1, “Government must serve and be acces- 
sible to the people. . .” Efficiency of service is 
related to how convenient governmental facil- 
ities are for the majority of those citizens using 
the facility. 

2. “Since public services must serve every 
citizen as well as, and as conveniently a6 pos- 
sible, those activities must be located near the 
center of transportation and the center of busi- 
ness activity. In the large city public transpor- 
tation comes to a head in the central business 
district. Major arterial streets are planned to 
bring people in and out of the city center. In 
most cases the city hall should be located near 
public transportation, if any, and certainly 
near major arterial streets. 

The city hall should be near the center of 
business activity because this is where the 
principal users of the facility are most fre- 
quently located, As an example, attorneys 
frequently must use records that are housed in 
city hall, A city should determine what groups 
most often come to city hall and place the 
facility as close to those groups as poasible. 

3. “Government offices must have integra 
tion with, not isolation from, other offices in 
order to serve the public efficiently and effec- 
tively.” City government agencies use the 
services of professional men and other busi- 
nes . Locating the city hall near the center 
of busine activity helps expedite the work 
of the agencies located in city hall, 

4, “Maximum use of transit systems will 
result in the least public parking areas and 








cause the least congestion on city streets.” 
Obviously this applies only to the city having 
some form of public transit. People travel 
either by walking or by using cars, taxis, or 
public transit, If the city hall is readily acces- 
sible to sutomobiles only, parking require- 
ments would incre in direct ratio to the 
increased use of the car. For the city that does 
not have transit systems, location in the center 
area of the city may help to reduce parking 
requirements. People come to the city center 
to do 4 variety of things; frequently they park 
and walk between different places of business. 

5. "The central business district is the real 
civic center of the 20th century.” A lot has been 
ssid about the deteriorating central business 
district. The impression has been given that 
the central city is drying up; that everything is 
moving out. Thus why not the city hall, In the 
first place there ia good reason to believe that 
the moving out has largely been the retail store 
and to ea lesser extent the office building. 
Secondly, in the large city, the concentration 
of people makes it possible for certain types 
of business, including retail, to operate more 
efficiently; in the amall city the general busi- 
ness area is staying intact for the same reason. 
A city cannot afford to allow the central busi- 
ness district to dry up because of the invest- 
ment it represents. The proper placement of 
the city hall in the central business district 
can contribute to the life of this area. 

6. “More than the initial land cost must be 
included under the economic considerations of 
the site...’ The site should allow for expan- 
sion. Site development cost must be consid- 
ered. These expenditures include demolition of 
existing structures, if any, grading utilities, 
and flood protection, 






LAYOUT, DESIGN, AND CONSTRUCTION 
FEATURES 


Genoral Building Layout Building orrangement 
is the next step in planning s city hall. It is help- 
ful aa o starting point to use the following 
checklist of departments, offices, special-pur- 
pose rooms, and service arees in analyzing 
interior building requirements: 

1. Departments requiring constant contact 
with the geners! public and the collection or 
payment of money—for example, the finance 
department and tax collector 

2. Departments requiring contact with spe- 
cial classes of the public—for example, city- 
owned utilities, building permits, personnel, 
city planning, and city clerk 

3. Other departmente including public 
works, recreation, police, fire, ete. 

4. City council chamber and office space for 
use by the mayor and councilmen 

5. Offices for the chief administrator 

6. Courtrooms 

7. Storage vaults and record rooms 

8. Locker rooms, rest rooms, janitor closets, 
public telephones, and space for heating, ven- 
tilating, plumbing, and electrical equipment 

9. “Circulating areas” for lobbies, corridors, 
elevators, and stairways 

The relationship of one room or functional 
sree to another is important. No room exists by 
itself, and many of the problems of living in a 
building erise from the neglect of this fact. 
Departments related in function should be lo- 
cated near one another and consecutive opera- 
tions planned in production-line style. Exces- 
sive lobbies and hall space add to the cost of 
construction without adding usable space. 

The height of the building will depend upon 
the amount of ground available and the amount 
of office space needed. Land generally is 
cheaper than additional height, Taller buildings 


are more difficult to maintain and require more 
planning of the interior to get related functions 
on adjacent floors. Also any city building of 
more than two floors should have an elevator, 
especially if the public has any great use of the 
top floor. 

Provision for a full basement housing gen- 
eral offices is not often made in new city office 
buildings. Most professional organizations ad- 
vise against locating general offices in the 
basement. The basement can be used for stor- 
age and service activities such as duplicating, 
receiving and shipping rooms, heating and air- 
conditioning equipment, and central switch: 
board. 


Departmental Layout Departmental layout will 
depend on the activities carried on by the de- 
partment and the tools or special equipment 
used. For example, a finance department layout 
may require an open area for accounting clerks 
and collectors with one or two private offices, 
a machine room, end a vault. The public works 
department, on the other hand, may require pri- 
vate offices for the director, the engineer, and 
individual inepectors, a drafting room, a vault, 
5 plan or map room, and conference rooms, 

The firet step in departmental layout ia to 
survey the work done by the department, Work 
flow should be especially studied. A complete 
list should be made of all employees and equip- 
ment to occupy the space. The possibility 
of future expansion should be anticipated and 
provision made for additional personnel. Pro- 
vision also should be-made for peak rather than 
average work loads. Flow of work should, 
ae nearly as practicable, be in a straight line. 
Normally, work should come to the employees 
rather than their going to the work. Minor 
activities can be grouped around areas of major 
activity. 


Private Offices A major tactor in the determina- 
tion of space needa is the question of who 
should get private offices and under what 
circumstances. More space is required for 
space utilization is restricted 
s for private of- 
fices; and considerable expense is involved in 
rearranging and reerecting partitions. Ventila- 
tion, lighting, and heating problems are compli- 
cated by a number of amall offices; supervision 
and coordination of work, flow of work, and 
communications are made more difficult. An 
open, well-arranged office has a more orderly 
and businesslike appearance than 6 series of 
small offices. 

Certain conditions justify private offices, 
First, transactions of a confidential nature re- 
quire private facilities. General conference 
rooms, however, where confidential meetings 
may be held as occasion demands, may reduce 
the need for private offices. Second, privacy 
is often desirable not so much because of the 
confidential nature of the work, but because 
of the number of persons interviewed or be- 
cause the work is of on independent nature 
which requires more quiet and privacy than the 
open office will allow. There ia little agreement 
as to who should have private offices except for 
the chief administrative officer and department 
heads. 





Chief Administrator's Office The location of the 
chief administrator's office is important to 
good public relations. It should be located so 
as to give the impression of being easily 
reached and open to any caller, but it should 
not be too prominent. The second floor ordi- 
narily is a good location since some effort 
must be expended to visit it, and the casual or 
merely curious individual is less likely to 
intrude. 


A first-floor location, however, can be just 
as good if callers are properly screened by a 
secretary or receptionist. It has the additional 
advantage of being close to the offices most 
frequented by the public. Of interest to coun- 
cil-manager cities is the fact that the mayor has 
an office in the majority of cases located very 
close to the city manager's office. See the 


WATER 
BILLING 


WATER 
‘ POSTING 






s 
PUBLIC SERVICE 
WATER DEPARTMENT 





WATER DEPT 
ENGINEERING 





ENGINEER 


WATER 
MACHINE 
00 








FIRST 
Pe ad —EEE=ERG STREET 
pe, 








| 
! 

ne 

! 289 

eo 

| 2 gaz 

ess obs 

| S35 [ 282 
| 2ss aS [Zez 
3 “t ea2s 
1 & we Ge 
l zeuvr 
SERA 
2a2z 





second-floor plan of the Alhambra, California, 
city hall (Fig. 1) for a typical executive layout. 

The administrator's office should be large 
enough for meetings of department heads 
unless a conference room adjoins his office. 
A conference table that will accommodate 
up to 12 people is desirable. Space should be 
provided adjacent to the administrator's office 
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for o secretary and one or more assistants, 
depending upon the size of the city. The sec- 
retary's office would also serve as a reception 
room for people who call on the administrator. 


Council Members The council meeting room 
should be carefully planned if full use is to be 
made of it. Location of the council chamber is 
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Fig. 1 Alhambra, California, City Hall. 
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important because of the public nature of the 
business transacted there, Most of the cities 
with multistoried buildings have located the 
council room on the first or second floor. 

The offices located near or around the coun 
cil chamber are usually those of the city clerk, 
city attorney, and city manager. Small meeting 
rooms and an office for the mayor and council- 
men may be located nearby. 

In most cities surveyed, councilmen sit at 
separate desks or at a semicircular table, the 
open end of which faces the citizens. In only a 
few cities do the councilmen have their backs 
to the public. The mayor usually sits in the 
center flanked by the manager, clerk, and at- 
torney. The council table often is put on a dais 
18 in. or 2 ft above the main floor (see Fig, 2). 

It is well to plan the council chamber so that 
it also can be used for other purposes. In many 
cities itis used as a general courtroom for pub- 
lic hearings held by city agencies, as a meeting 
room for the city planning or zoning commis- 
sion, for general conferences, and as a public 
meeting room. 


Finance Activities The collection activities of the 
finance department have more contact with 
the public than any other municipal activity 
with the possible exception of the police and 
building departments, A prominent location 
near the front entrance is therefore desirable. 
Avoidance of cubbyholes for separate func- 
tions and provision for a large work area en- 
hance the appearance of the building and give 
the impression of a well-planned and efficient 
layout. Collection functions should be located 
near the public counter with billing, assessing, 
accoffnting, budgeting, and purchasing at a 
greater distance. These activities should be 
$0 grouped and arranged that the supervisor 
can observe the work of all his employees. 
A drive-in collection window should be pro- 
vided where possible. 

A separate, soundproofed machine room 
should be provided where machines ore used 
in accounting or billing. Acoustical ceilings and 
walls, thermopane glass partitions, and car- 
peted floors will absorb much of the machine 
noise and make for more efficient working 
conditions in the general office, A vault for 
safekeeping of records should be provided 
unless one is provided near by in the city 
clerk's office. 


Police Department The police department is 
singled out for discussion because of the spe- 
cial facilities it needs other than regular office 
space. As noted, the police department is fre- 
quently not included in the city hall. When 
it is, however, it should be basically separate 
trom other city hall activities, and public and 
criminal activities should be separated. 
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Fig. 3 Raleigh, North Carolina, City Hall. 


The extent of facilities will depend largely 
on the size of the community and the size of 
the department. In planning police station facil- 
ities, several basic needs should be considered 
by all cities. Jail cells should be away from pub- 
lic areas, Prisoner retention for any period re- 
quires toilets, kitchen facilities, and separation 
of men and women prisoners. Because of the 
expense of cellblocks, the possibility of using 
county jail facilities should be investigated. 
Many communities contract with the county 
for prisoner care. This may be impractical for 
very large cities, but cities up to 100,000 
certainly can effectively use this method of 
reducing police station cost. If county facil- 
ities are used, it is then necessary only to pro- 
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vide a retention room or rooms with toilet 
facilities. Such rooms do not need to be regular 
cells. 

The communications center should be 
isolated from the general public and other work 
areas. However, in smaller communities where 
it is necessary for communications personnel 
to act as receptionists, this is not possible. 
In such a case the communications section 
might be located in a glass enclosure with a 
sliding panel. 

Fingerprinting, photographic, identification, 
and booking areas should be located together, 
although not necessarily in the same room. 
Where possible, a separate prisoner entrance 
leading directly into the area for booking 
should be provided. The essential element is 
to provide # continuous process of book- 
ing, fingerprinting, photographing, and identi- 
fying of prisoners in the same area of the build- 
ing. Where possible, it is desirable to have the 
area near the jail or retention area. 

Provide plenty of space for storage. Firearms 
and other equipment should be stored in 
locked cabinets. Room for confiscated, lost, 
and abandoned articles is necessary if such 
items are to be kept properly. 

When patroimen change shifts on beats it 
is not necessary to have a large assembly room, 
but it is desirable to provide space for officers 
to fill out reports. In large departments, the de- 
tective force will need a separate room with 
lineup facilities. 

In the very large departments separate 
rooms for interrogating prisoners are neces- 
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sary. In the medium-sized department, the de- 
tective squad room can be used for interroga- 
tion, A separate room for the use of prisoners 
and their attorneys or visitors is important 
when the station has facilities for housing 
prisoners. Finally the large city should have a 
courtroom near the jail or detention facilities 
of the police department, 

The police department facilities of the 
Raleigh city hall are well planned (Figs, 3a-c). 
Separation is achieved by having the police 
department on ground level except for the de- 
tective bureau. The detective bureau is reached 
by a stairwell located so that the general public 
would not have use for it. Notice that the traffic 
violations division is on the second level right 
across from the city clerk and treasurer's of- 
fice. This places money collecting in one area 
and very convenient to the public. The munici- 
pal court is off the lobby on the ground level 
and next to the male and female lockups. 


Design of the City Hall The city hall is essentially 
an office building, not @ monument or an 
ornament. The building should be so designed 
as to be economical in construction and main- 
tenance. True long-range economy is achieved 
by a judicious balance between original cost 
and maintenance cost. A building with cheap 
materials and equipment for the sake of low 
first cost may be quite expensive in main- 
tenance and replacement, 

Even though the city hall should be basically 
functional and not a monument, originality 
in design is not precluded. 
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Fig. 1 Movement and access to internal spaces 
in the general trial court. 


The American Courthouse: Planning and Design for 
the Judicial Process, The American Bar Association and 
The American Institute of Architects Joint Committee 
on the Design of Courtrooms and Court Facilities, The 
Institute of Continuing Legal Education, Ann Arbor, Mich- 
igan, 1973. 
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GENERAL TRIAL COURT TABLE 1. Unit Space Requirements of the Courtroom 


Trial Operations 


Jury trials, whether civil or criminal, involve five 
generol operations: opening preliminaries (includ- 
ing impaneling of the jury), opening statements, 
presentation of evidence by each side, closing 
statements, and deliberation and decision. 

1, The opening preliminaries start with the 
bailiff's announcement that the court is in session 
and the naming of the presiding judge, who enters 
and calls the first case, The attorneys first have 
the opportunity to make motions in the case, then 
they signify that they are ready for trial. After 
the jury has been impaneled and sworn, an attor- 
ney may ask that all witnesses other than the 
parties be excluded from the courtroom, If the 
judge so rules, he informs the witnesses where 
they should wait. The court may recess a number 
of times, and if may adjourn to reconvene the 
following day or at some later time. 

2. The prosecutor or the attorney for the plain- 
tiff generally presents the first opening statement, 
followed by the defendant's opening statement. 
Each attorney tries to present the strong points 
of his case in his statement, defining the issues 
and describing the evidence he intends to present 
in support of his contentions. Motions may be 
made during or at the end of the opening state- 
ments. 

3. The attorneys for each side then present 
their evidence. The prosecution in a criminal case, 
or the plaintiff in a civil action, goes first, Evidence 
consists of all exhibits and testimony by witnesses, 
including parties. Absent |sic| a priori stipulation 
on its admissibility, the opposing attorney may 
challenge the admissibility of any exhibit, The 
jury may be dismissed while the attorneys present 
their arguments to the judge on the matter, or 
the arguments may occur at the judge's bench 
or outside the courtroom. Each exhibit received 
in evidence is given an identifying number by 
the reporter or clerk, 

When the attorneys request the isolation of 
witnesses, private and secure waiting facilities 
outside the courtroom are necessary. After each 
witness is called and sworn by the clerk, the attor- 
ney who called the witness proceeds with direct 
examination. The opposing attorney then cross- 
examines the witness and the first attorney may 
then examine on redirect. 

4, Each attorney makes a closing statement 
to present the merits of his [her] case forcefully 
and persuasively. Although practices vary, the 
judge usually has had an earlier conference with 
the attorneys about the length of these statements 
and the content of instructions to be given to 
the jury. Generally, each attorney prepares the 
instructions which he [she] wishes the judge to 
give to the jury. The judge may use any of these 
or, in most jurisdictions, may frame his [her] own 
instructions. Opposing counsel may object to spe- 
cific instructions given by the judge. A growing 
number of states are adopting “pattern” jury in- 
structions, which are standardized expositions of 
points of law to be used in every case where 
they are applicable. Such instructions should re- 
duce the number of inconsistent and conflicting 
decisions in the trial courts of the state and even- 
tually reduce the number of appeals. 

5. Jury deliberation and decision continues un- 
til agreement is reached or the jury informs the 
bailiff that it cannot agree upon a verdict. Delib- 
erations can continue for days, and unless facili- 
ties are planned so that the trial courtroom can 
be utilized for other proceedings during this pe- 
riod, the space is not being used efficiently, 


Furniture area 


Participants per person, sq ft 


Movement orea Total crea 


per person, sq ft per person, sq ft 





Judge 20-25* 
Clerk 15-18 
Reporter 8-9 
Bailiff 8-9 
Attorney 15-18t 
Party 11-13 
Witness 7-9" 
Juror 4-5* 
Press 7 
Public 3-4 


25-30 45-55 

15-17 30-35 
3-6 11-15 
3-6 1-15 
17-22 32-40 
5-7 16-20 
8-11 15-20 
4-5 8-10 
4-8 10-15 
34 68 


ee 


* Add a nonencroachment distance of 5-6 ft 
{ Add 4-5 sq ft for a movable podium. 


After the jury returns a verdict, the losing attor- 
ney may ask that the jury be polled; the judge 
then asks each juror if the verdict properly states 
his decision. Judgment moy be entered on the 
verdict forthwith, or judgment may be reserved 
until the judge has ruled on post-trial motions 
filed by counsel. 


Space Requirements 


Table 1 shows the areas for movement and furni- 
ture {including working and seating surfaces) 
which each person in the courtroom requires. The 
nonencroachment distance of 5~6 feet for the 
judge insures a degree of privacy commensurate 
with his role, A nonencroachment distance sur- 
rounding jurors and witnesses helps prevent viola- 
tion of the jurors’ impartial role by attorneys and 
lessens the impact of attempts to intimidate wit- 
nesses. 

Numerous cases involve severol parties and 
more than one attorney for each side. Space 
should be provided for four attorneys and four 
parties, an area of 192-240 square feet. In addi- 
tion, a space of 112-140 square feet must be 
provided for twelve jurors and two alternates. 

Thirty jurors are usually called for examination 
(voir dire); if thirty spectators ore assumed, the 
total public and observation seating area required 
would be 180-240 square feet, with perhaps an 
additional 50-75 square feet for the press. A 
total space of 534-695 square feet is required 


to accommodate all active (304-380 square feet) 
and passive (230-315 square feet) participants. 
This does not include general circulation space. 


Communication and Spatial Patterns 


The four types of communications in every court- 
room are visible, audio, movement of people, and 
document transfer. By studying the frequency and 
importance of communications, a communication 
pattern is developed for each person in relation 
to every other person in the courtroom. The com- 
munication pattern is then utilized to show how 
each person should be spatially related to every 
other person. The patterns for the four types of 
communications, together with the unit space re- 
quirements, provide the analytical basis for a 
courtroom plan. 


A Total Communication System By combining 
the separate analyses of visual and audio commu- 
nications, movement of people and document 
transfer, a total pattern of communications is 
achieved (Fig. 2). The attorneys and judge are 
the main nodes of communication, followed in 
importance by the witness and the jury. 

Figures 3 and 4 are the final composite spatial 
disposition diagrams resulting from o superimposi- 
tion of separate diagrams. These diagrams reveal 
that if the visual requirements of the active partici- 
pants are met, most of the other requirements 
are fulfilled, 
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Fig. 2. A total communication system for jury trials. 
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Fig.4 Spatial disposition for jury trials, based on a total communi- 


cation system (alternate B). 


In Fig. 3 (alternate A) the bailiff can move 
unobtrusively to judge, witness, and jury; easily 
supervise and escort witnesses and jurors; run er- 
rands for the judge; and keep the public and 
press under constant surveillance. In Fig. 4 (alter- 
nate B), he has to cross the room to reach the 
jurors. 

In both diagrams the witness is located within 
the private conversation zone of the judge. To 
keep him [her] out of this zone and still meet 
the visual requirements, the space around which 
the active participants are grouped must be ex- 
panded, Failing this, the judge's bench should 
be designed so that the end farthest from the 
witness box can be used for private talks between 
judge and counsel with the reporter present. 

Only visual and audio requirements need be 
considered in the location of the public and press. 
No satisfactory visual location of the observation 
area permits it to fall wholly within the desirable 
audio zone, although alternate A is better in this 
respect than any other disposition. 


Observation Space Problems The space allo- 
cated to public and press in Figs. 3 and 4 may 
not be sufficient for cases that attract a large 
attendance. Figures 5 and 6 show its possible 
expansion. 

The ability to satisfy visual and audio require- 
ments decreases os the observation space ex- 
pands beyond its optimum position. With an ex- 
tension sideways, the public and press move 
behind the primary participants and are less able 


alternate location 
of public and prem 


8). 


to see faces clearly, If the public and press space 
is extended around the rear of the jury box, ob- 
servers would still be able to view all the other 
participants. If the observation space is extended 
around the rear of the attorneys’ and parties’ 
stations, the public and press would see the attor- 
ney only from behind when he addresses the 
court, Such extension would also conflict with 
any expansion of the area for attorneys and par- 
ties in cases involving several of each. Alternate 
B (Fig. 6) therefore appears more satisfactory for 
courtrooms requiring large observation seating 
capacities. 

Providing a large public observation space in 
every courtroom to accommodate an occasional 
well-publicized case is unrealistic and expensive. 
Most courtrooms require only sufficient space to 
accommodate relatives and friends of the defen- 
dant or people directly related to the case. 

In jurisdictions where the impaneling of jurors, 
including the voir dire questioning, is performed 
in the courtroom, there should be adequate space 
for the seating of prospective jurors. The observa- 
tion area is the natural place for this purpose. 
If thirty persons are required from which to im- 
panel a jury, the observation area should provide 
seating for this number plus some observers, per- 
haps a total of forty. If the jurors are impaneled 
outside the courtroom, twenty seats would be 
quite adequate for observers. 

In each jurisdiction, average and moximum 
public attendance for each type of case should 
be recorded and analyzed to assist in the formula- 
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Fig. 6 Enlarged public and press areas for jury trials (alternate 


tion of space requirements for future facilities. 
Occasional cases for which a large public atten- 
dance is anticipated can be assigned to courtrooms 
equipped with larger public observation spaces. 
One judge writes: ‘With respect to courtrooms 
for jury trials, | believe they must be basically 
of one size, The need for larger space for the 
public during an important trial would have its 
drawbacks, Basically, we are interested in the 
litigants, their witnesses and relatives and 
friends—not to provide an amphitheatre for those 
interested in watching a particular procedure." 

A recent survey indicates that most news re- 
porters want a court location where they can 
clearly see and hear the primary participants; 
leave the courtroom with minimum disturbance; 
have adequate writing surfaces, an unobstructed 
frontal view of all participants and a clear close- 
up view of all exhibit boards; and be close enough 
to the witness to hear every word. 

Because they fear it would set o precedent 
for excluding the press from the courtroom, most 
news reporters see little merit in seating the press 
in another room behind a one-way window with 
a view of the proceedings. However, there is some 
interest in an enclosed press area behind a one- 
way window which would permit the use of 
phones and possibly courtroom photography. A 
one-way window would give news reporters maxi- 
mum freedom to converse and move about and 
enable them to have instant communication with 
their offices in order to meet deadlines. Some 
news reporters, on the other hand, think that o 


courtroom should be designed primarily for the 
trial proceedings and that no special provisions 
should be made for the press. 

In most general trial courtrooms today, the 
space ratio between the action area and the pub- 
lic observation space is approximately two to one, 
with the latter being a physical part of the court- 
toom. The public is usually placed behind the 
attorneys and parties as a visually integrated part 
of the courtroom, 

If the observation space were separated from 
the courtroom by a glass wall and a sound system 
were installed, there would still be a possibility 
of visual distraction from the audience. This would 
not be the case, however, if one-way glass were 
used as the separating wall. Depending on the 
number of people to be accommodated, the ob- 
servation area could be placed in two or more 
locations. Whatever its size and location, this 
area requires different spatial and other environ- 
mental considerations than does the courtroom 
action area. 

Should closed-circuit television be accepted in 
a public trial, the spatial relationship between 
the public observation space and the courtroom 
would be revolutionized. Then the public abserva- 
tion space would no longer have to adjoin the 
courtroom, which could lead to several drastic 
design and planning changes. 


There would be a significant reduction in the 
size of the courtroom. Few jury courtrooms 
would need to exceed 1,500 square feet, and 
the area of nonjury courtrooms could be consid- 
erably smaller. 

In a multilevel courthouse, more courtrooms 
could be grouped together on each floor. Public 
traffic could be more readily separated from 
the traffic of courtroom participants; thus, more 
courtrooms on each floor would not necessarily 
mean greater traffic congestion. 

Public observation spaces could be centralized 
on the lower floors of a multilevel building, con- 
centrating the public traffic to avoid overload 
of the vertical transportation system and mini- 
mizing unnecessary movement throughout the 
building. 


Courtroom Accessibility 


Participants entering the courtroom should be 
able to get to their respective locations as directly 
as possible, a goal best achieved by placing ac- 
cess points close to their locations (Figs, 7 and 
8). The diagrams are not meant to pinpoint the 
exact location of each entrance, but simply to 
indicate its general position; nor is it implied that 
each type of participant should have a separate 
entrance. 

Movement of participants from spaces outside 
the courtroom to their points of access should 
also be as direct as possible. The judge and the 
court staff, coming from their chambers and staff 
offices, should not have to go through the public 
areas of the courthouse to get into the courtraom. 
This is not merely a matter of convenience. Per- 
sonal contact between jurors and the public 
should be avoided under all circumstances to mini- 
mize the risk of mistrial, Separate public, private, 
and security zones must be established in the 
courthouse, with similar zones of access to the 
courtroom. 

The alternate plans show the judge, court staff, 
and jurors coming from their outside private zone 
and going directly to their stations within the 
courtroom. The public and the press should be 
able to enter their observation area directly from 
the public zone. Attorneys, parties, and witnesses 


jory offices 
assembly = of court 
space G stoff 







Governmental and Public 


COURTHOUSES 


chambers and 


conference private and 


security areas 


room 


public 
public 
ad press judge 
cack tness 
+ wi 
Minna isolation 
public press eres 
areas) = room Sh gga 
jury 
porty mer(") deliberation 
and 
: sequestering 
attorneys lounge oor Ney spaces 
© jury 
‘ podium juty 
Forno ond Darty impaneling 
conference oe: sitet sere 
fn itin 
Par ng private and 


detention 
space 





security areas 


Fig. 7 Optimum access to the jury trial courtroom (alternate A). 
a. If jury impaneled in courtroom. b. If jury impaneled outside 


courtroom. 


should be able to enter their waiting areas from 
the public zone and from there go directly to 
their stations in the courtroom. Prisoners should 
come directly through a separate security zone 
to a detention space near the bailiff's station. 


NONJURY TRIALS, HEARINGS, AND 
ANCILLARY FUNCTIONS 


The current trend in the court system is toward 
achievement of a speedier and more effective 
administration of justice. In the nonjury trial, par- 
ticipants are few and the operations are simple; 
in formal and informal hearings, the participants 
are even fewer and the operations simpler, Thus, 
the physical requirements of these proceedings 
are modified accordingly from those of the jury 
trial, 

Courtrooms equipped for full jury trials can, 
of course, be used for nonjury trials and hearings. 
A flexible arrangement of furniture, with front 
rows which can double as an attorneys’ table is 
desirable. 


Objectives 

Nonjury Trials In comparison with jury trials, 
nonjury trials reduce the emotional and monetary 
costs; they also require less time for disposition. 
The nonjury trial encourages a substantial reduc- 
tion in the real or apparent hostility of attorneys 
and allows the judge to dispose of many more 
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disputes. The time for impaneling a jury is elimi- 
nated, and opening and closing statements can 
be much briefer since the judge is presumed to 
be an expert. Arguments can be heard immedi- 
ately becouse repeated recesses for discussion 
out of hearing of the jury are not required. There 
is no need for the preparation of instructions to 
the jury, and the time for jury deliberation and 
decision is eliminated. 

The needs of news reporters and the general 
public are essentially the same as in jury trials. 
However, there is generally much less public inter- 
est in nonjury trials; the physical facilities for news 
reporters and public observers can be reduced 
without impairing any privileges. 


Hearings Whether a hearing is formal or infor- 
mal, its primary characteristic is variety. There 
is a broad spectrum of legal proceedings ranging 
from adoption to bankruptcy to arraignment to 
general motion practice. There is an equivalent 
range in the extent to which hearings can dispose 
of cases. A hearing may result in final disposition, 
temporary resolution, resolution of one part of 
a larger proceeding or a temporary postpone- 
ment. The degree to which a hearing is an adver- 
sary proceeding can also range widely within the 
same type of hearing, whether formal or informal. 
The same is true of the number and types of 
persons involved, as well as the degree of simplic- 
ity or complexity of their activities. Despite this 
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Fig. 8 Optimum access to the jury trial courtroom (alternate B). 
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diversity, certain general observations can be 
made about the objectives of both formal and 
informal hearings. 

Formal hearings require flexibility seasoned 
with appropriate solemnity and restraint. Flexibil- 
ity is needed because of the variety of matters 
which may come before the presiding officers, 
who may or may not be judges. Appropriate so- 
lemnity and restraint are needed because of the 
hostility which may be present. 

Informal hearings require flexibility seasoned 
with kindly or businesslike responses from the pre- 
siding officer, The hearing should aim at maximum 
interchange within a quasiprivate environment. 
Informality can be achieved without loss of dig- 
nity and with minimum restraint on all partici- 
pants, including the presiding officers. Flexibility 
is required because of the great variety of legal 
proceedings heard informally. When personal 
problems are involved, an atmosphere of calm 
and friendly concern is needed. For fiscal matters 
like bankruptcy or small claims, an atmosphere 
of efficiency and businesslike involvement is desir- 


able. 


Operations 

Nonjury Trials The general operations of the 
nonjury trial include the opening preliminaries, 
opening statements, presentation of evidence, 
closing statements, and deliberation and decision 
by the judge. 

With the elimination of a jury, activities are 
simplified. Opening preliminaries involve only 
convening of the court and determining that all 
parties or their representatives are ready for trial. 
Opening and closing statements tend to be 
briefer. Presentation of evidence may evoke ob- 
jections, but these can be argued and ruled upon 
immediately by the judge. Closing statements are 
usually confined to questions of law raised by 
the case. The judge either gives his decision imme- 
diately or takes the case under advisement, In 
the latter instance, he often asks for briefs from 
each side. After the decision, post-trial motions 
are filed and later considered by the judge, and 
a judgment, final unless appealed, is given. 


Hearings Certain hearings ore almost indistin- 
guishable from trials without a jury and, further, 
the dividing line between formal and informal 
hearings is as nebulous os the line of demarcation 
between informal hearings and conferences. 

Hearings, both formal and informal, may be 
related to a trial or may be used as a substitute 
for a trial to dispose of cases in certain specialized 
legal proceedings involving, for example, minors, 
incompetents, injunctions or probate matters. 

Most hearings related to trials involve motions, 
which are typically requests that the court decide 
a single issue such as jurisdiction or a change 
of venue, discovery requests, a motion for a new 
trial or postponement of sentencing. Motions can 
be made verbally at the hearing or presented 
in writing, and arguments can be verbal or in 
the form of briefs. Decisions can be expressed 
as an opinion or a verbal assent or dissent. 

The operations in the formal hearing include 
the opening preliminaries; presentation and argu- 
ment, in which the presiding officer may play 
an active role; and decision by the presiding offi- 
cer, They are not too different from nonjury tri- 
als—somewhat less elaborate but still retaining 
the formal qualities of a trial. The presiding officer 
may be a judge or a court officer such as a referee 
in bankruptcy cases. Typically, a clerk and a court 
reporter make an official transcript of the pro- 
ceeding. 


Opening preliminaries include convening the 
hearing and determining that all necessary parties 
or their representatives are ready to proceed. 
Depending on the type of hearing, the presiding 
officer may actively participate in examination 
of a party or witness or may sit os a disinterested 
overseer of the proceeding. In the latter instance, 
the hearing operates in much the same fashion 
as a nonjury trial, Decision by the presiding officer 
may be made immediately, or he may take the 
matter under advisement and hand down a deci- 
sion at a later date, 

Informal hearings are similar, but less stylized 
and often private. Attorneys are frequently not 
present and usually a small number of persons 
attend. Very often court reporters are not neces- 
sary and in some instances the presiding officer 
does not use a clerk or bailiff. Official orders 
are either prepared and signed during the hearing 
by the presiding officer or prepared, signed, and 
transmitted at a later date. 

Exploration of the problem and its possible so- 
lutions may involve ordered presentations by the 
parties or their attorneys, or it may only be a 
conversation between the presiding officer and 
someone who has a problem, The problem can 
be extremely complicated, or it may only require 
a necessary signing of a document. Usually, the 
decision of the presiding officer is made immedi- 
ately. 
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Requirements of Nonjury Trials and 

Formal Hearings 

Each nonjury trial and formal hearing exhibits 
different characteristics, but even in the largest 
metropolitan areas it is impractical to design a 
formal hearing room to serve each type of case. 
Instead, it is more practical to have one room 
which can be adapted to fewer participants and 
differing degrees of formality. Furniture should 
be movable and adjustable in height, so that its 
arrangement con conform to the degree of formal- 
ity. Adjustable partitions and ceilings allow for 
change in the size and character of the room 
as needed, 

Except for the elimination of jury activities and 
the space required for the jury box, the activity, 
space, and communication (visucl, audio, move- 
ment, and document transfer) relationships in non- 
jury trials and formal hearings are the same as 
in jury trials. There is only a slight variation in 
the degree of importance of the boiliff. 


Composite Spatial Disposition As might be ex- 
pected, the composite spatial disposition for com- 
munications (Fig. 9) is much the same as that 
for the jury trial (Figs. 3 and 4), The absence 
of a jury enables the participants to be closer 
to each other, and the attorneys and parties can 
be moved toward the judge. The diameter of 
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Fig. 9 Spatial disposition based on a total communication system 
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the trial areo is also reduced by approximately 
5 feet. 

The use of movable furniture in the trial area 
below the judge's bench will allow rearrange- 
ments to conform to proceedings of differing com- 
plexity and formality. With fewer participants, 
the distance between them can be reduced or 
they can be brought into a less formal relation 
to each other, 

Figure 10 shows the location of television cam- 
eras related to a video tape system. The camera 
behind the clerk is copable of panning 180 de- 
grees while the second camera is fixed on the 
judge and the witnesses. The only variation from 
the jury trial is that the exhibits display board 
is now within the range of the first camera. Figure 
11, showing courtroom access, uses the same 
criteria as Figs, 7 and 8. 


Requirements of Informal Hearings 


Compared with trials and formal hearings, every- 
thing is simplified and condensed in the informal 
hearing. Frequently, the only participants are the 
judge or hearing officer, the clerk, and the party 
or parties, although attorneys or other representa- 
tives of the parties, a court reporter, and wit- 
nesses also attend at times. Even if open to the 
public and press, the degree of public interest 
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requirements 


is so low that observers can readily be accommo- 
dated with a few extra chairs. 

The communication patterns among partici- 
pants in such hearings are similar to those in trials, 
but simplified by the absence of the bailiff, jury, 
public, press, and others. 

The smaller number of people and the informal- 
ity require a more intimate arrangement of partic- 
ipants. A spatial disposition for visual communica- 
tion based on the maximum visual angle of 150 
degrees reduces the distance between the judge 
and the attorneys to less than 15 feet and be- 
tween the court reporter and the farthest party 
to less than 25 feet (Fig. 12). 

Beyond the maximum audio angle of 140 de- 
grees, speech intelligibility reduces rapidly. In Fig. 
13, optimum audio conditions exist within the 
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area enclosed by the broken dotted line, the result 
of drawing 32-foot arcs from the major partici 
pants, 

Movement during informal hearings is minimal, 
although sometimes the judge and the attorneys 
may discuss matters privately at the bench outside 
the hearing range of the parties and witnesses, 
with the reporter also moving to the bench. Occa- 
sionally attorneys and their respective clients may 
have private conferences. For the most part, how 
ever, all remain seated throughout the proceed- 
ings (Fig. 14). 

Spatial disposition bosed on the transfer of 
documents between participants is shown in Fig. 
15. Again the attorneys are the most active par- 
ticipants, transferring documents and exhibits to 
the judge, clerk and witnesses. Figure 16 shows 
the composite spatial disposition of participants. 
The attorneys and parties are placed in front of 
the judge who is flanked on one side by the 
clerk and by the witness, if any, on the other. 
The court reporter is adjacent to the witness and 
is approximately equidistant from the judge and 
the attorneys. This results in a generally elliptical 
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shape, but where witnesses and a reporter do 
not attend, a flexible furniture arrangement per- 
mits parties and their representatives to be moved 
closer to the judge. 

To emphasize his role, the judge's bench should 
be raised, but not so high as to prevent informality 
in the proceeding. Since all participants remain 
seated when speaking, it is sufficient for the judge 
to be one step above the eye level of the other 
participants, The nonencroachment distance be- 
tween attorneys and the judge and between the 
witness and attorney during examination should 


be maintained at a minimum of 5~6 feet. 
| Ideally, there should be three separate points 
of access into the informal hearing room, as 


attorney attorney shown in Fig. 17. The judge and the court staff, 
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including the clerk and the court reporter, should 
have separate private entrances into the room. 
The attorneys and the parties can enter either 
from their waiting spaces or from the public wait- 
ing space. Witnesses involved in informal hearings 
do not normally require isolation, so seating space 
could be provided for them within the room. 


Ancillary Functions 


Several ancillary functions primarily identified 
with trials and hearings may also have some rela- 
tion to other court functions. Conferences be- 
tween attorneys and parties call for conference 
rooms. Attorneys should be able to relax and 
work in the privacy of an attorneys’ lounge, while 
the public and news media should have separate 
facilities. When witnesses are isolated, they are 
the responsibility of the bailiff and must remain 
in witness isolation spaces until called to testify. 
Temporary detention of the accused or defendant 
in detention facilities is the responsibility of the 
law enforcement officers, but the security and 
safety of jurors during jury deliberation and se- 
questering are the responsibility of the bailiff. 


Analysis of movement among these activities 
shows their relative importance to be in the fol- 
lowing descending order: trial and hearing, wait- 
ing, working and relaxing, public waiting, confer- 
ence, news reporting, jury deliberation, detention, 
witness isolation, and jury sequestering. 

Figure 18 shows the interspatial movement pat- 
tern for ancillary functions. Witness isolation and 
jury deliberation and sequestering spaces should 
be located in close proximity to the witness stand 
and to the jury box, respectively, The other ancil- 
lary activities are related to each other and should 
be grouped together neor the courtroom. The at- 
torneys' lounge should preferably have a separate 
access into the courtroom and be readily accessi- 
ble to the detention space. In addition, the deten- 
tion space should be close to the defendant's 
station in the courtroom, with direct access, Press 
facilities should be located near the courtroom 
and reasonably near the conference and waiting 
spaces, The public waiting space should provide 
access to the conference and waiting spaces, 
press facilities and the attorneys’ lounge, as well 
as to the public observation space in the court- 
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room, If audiovisual devices are used, however, 
the public observation space does not have to 
be located in the courtroom. Table 2 shows unit 
space requirements for each ancillary activity 
both on a per person basis and as modules for 
minimum requirements. 


TABLE 2 Unit Space Requirements of Ancillary 
Functions 





Area per Area of com- 
person, bined spaces, 
Space sq ft sq ft 
Conference space 20-27 80-108 (4 persons) 
Waiting space 13-20 260-400 (20 persons) 
Witness isolation 44-63 
Attorney's lounge 
Lounge space 13-20 130-200 (10 persons) 
Work space 44-63 
Press room 
Interview space 20-25 200-250 (10 persons) 
Offices 69-75 
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THE DISTRICT COURT 


Court spaces most frequently required in fed- 
eral buildings are for the district court which 
holds sessions in the principal cities of its 
judicial district and generally has its head- 
quarters in the largest or most centrally located 
city in the district. 


Part 1. Description 


Jurisdiction The district court is the federal 
court of original jurisdiction where cases ere 
given their initial trial. Each atate comprises 
at least one judicial district and, depending 
upon the volume of business and its geographi- 
cal distribution, a state may be divided into two 
or more judicial districts. 


Spaces Required With a few exceptions, a 
United States district court sits at more than 
one place within each judicial district. The fol- 
lowing spaces are always required: 


Courtroom 

Judge's suite 

Court officers quarters 
Petit jury rooms 
Grand jury suite 
Witnesses’ room 





In some instances, a district court library, 
jurors’ assembly room, press room, pretrial 
hearing room, and attorneys’ conference room 
will also be required. 


Court Officers Requiring Quarters At each piace 
of holding court, space will be required for the 
following officers: 


United States district judge (one or more, 
depending upon the volume of business with- 
in the district) 

Clerk of the court 

United States attorney 

United States marshal 

Probation and parole office 

(one or more) 

Court reporter (one or more) 


Additional Offices at Major Installations Wherever 
® major installation of the district court is re- 
quired, facilities will be needed in it for the 
following additional officers, if specified: 


Referee in bankruptcy (one or more) 
United States commissioner 
Jury commissioner 


Space Arrangements in District Court Suite Certain 
parts of the court must be closely connected. 
Courtrooms and their related rooms should 
ordinarily be above the first floor. In multistory 
buildings, all of the court activities should be 
located on consecutive floors. It is not de- 
sirable to place agencies unrelated to the court 
on the same floor with it. The need for simple, 
direct circulation for the public and for the 
court officers will influence the location and 
arrangement of the units of the court. 


GSA Handbook, Public Buildings Service, 
General Services Administration, Washington, 
oc 


Part 2. The District Courtroom 


Location The court's activities revolve around 
the courtroom, so it should be centrally lo- 
cated. Spaces for the officers of the court 
should be placed with regard to their functions 
in the courtroom and their responsibilities to 
the judge. (Figs. 1 to 3). 


Wumination Natural lighting may be restricted 
to auxiliary offices, the courtroom itself 
having no outside exposure. 


Dimensions The minimum size of a district 
courtroom is 384 tt in width by 58% ft in length. 
The ceiling height of a courtroom should be 
proportionate to its size and to the require- 
ments of propor illumination, ventilation or air 
conditioning, and acoustics. In a large installa- 
tion with many courtrooms, most of them 
should be of minimum size. One or more court- 
rooma with additional apace for the audience 
may be necessary to accommodate trials that 
attract the public and ere attended by many 
representatives of the press. 


Courtroom Entrances 

Public Entrance. This is located at the end 
of the courtroom opposite the judge's bench 
and fitted with double doors swinging out into 
a courtroom lobby. 

Jury Entrance. This entrance should permit 
the jury to pass directly from the courtroom 
to the jury rooms, preferably without crossing 
the courtroom or passing through any public 
corridor or space. If the prisonera cannot use 
the jurors’ entrance door, provide a special 
entrance through which they may be taken to 
the detention cells. 

Side Entrance. Provide an entrance, for at- 
torneys and press reporters, to the courtroom 
aree in front of the railing and benches for the 
public. 


Coat Closets For the use of attorneys, provide 
one or more coat closets off the judicial end of 
the courtroom to accommodate not leas than 
20 coats. For the jurors selected, provide « coat 
closet or alcove either immediately off the 
courtroom or off a secondary lobby which is 
not accessible to the public, 


Furniture 

Built-in Furniture, The jury box shall ac- 
commodate 14 jurors and should be located at 
the judge's left. The following items must be 
provided: 


1 Judges’ bench and witness stand 

1 clerk of court desk and court re- 
porter 

1 jury box 


12 benches with gate and railings 


Fixed Chairs. The jury type courtroom must 
accommodate the following fixed chaira: 


1 armchair for witness stand —rotery, 
fixed-pedestal 

14 armchairs for jurors, rotary —fixed- 
pedestal 


Movable Furniture. Limited to the fol- 


lowing: 


3 judges’ chairs 

1 clerk of court armchair—rotary 

1 court reporter armchair—rotary 

1 lectern, Fig. 1 

10 attorneys’ armchairs — rotary 

10 armchairs for general use 

2 attorneys’ tabies—120 by 48 in. 

1 press reporters’ table—120 by 48 
in, 

1 flagsteff—shaft top 9% 
floor 


ft sbove 


Part 3. Judge's Suite 


Components Judge's entire suite includes the 
following rooms: 


Judge's office 

Judge's library 

Judge's reception room 
Judge's toilet 

Judge's coat closet 

Secretary and reception room 
Crier's vestibule 

Law clerk's office 

Coat closet 

Supply closet 


Location The judge's suite must be located 
adjoining the courtroom. A corner office for 
the judge is generally preferred, but it may be 
necessary to place it elsewhere to get maxi- 
mum freedom from street noises. See Fig. 4. 
Locate the judge's office to provide access to 
the bench either directly from his office or 
through @ private passage, so that the judge 
will not have to go through any public space. 
The judge's office must connect with @ corri- 
dor, 80 that he may enter or leave without pass- 
ing through any other office. 


Entrances The entrances required for circula- 
tion within the judge's chambers are shown on 
Figs, 1 and 4. Where severs! courtrooms are 
grouped on a floor, judges may pass to the 
courtrooms through s common private corri- 
dor. In multistory buildings, it is desirable to 
have the judges’ suites adjacent to the court- 
rooms So that the judges do not have to go 
through public spaces or use public elevators 
when going to or from court. Public entrance 
must be provided for the secretary's office. 


Judge's Office 

Area and Furniture. Ase informal pretrial 
hearings are often held in the judge's office, 
the minimum area shall be 750 sq ft. 


Height. Ceiling height shall be not less than 
9 ft. 
Shelving. Usable wall apace of the judge's 


suite shall be lined with flush, adjustable wood 
bookshelves 10 in. wide and extending from 
the floor to the top of the doors. The walls 
above shall be furred out to the face of the 
shelves. 

Clock, Inatall e wall electric clock on a wall 
visible from the judge's desk and not hidden 
by a lighting fixture. 


Toilet. \t is desirable to locate the judge's 
toilet so that the entrance is not directly from 
his office. The toilet shall be equipped with a 
noiseless type water closet, a lavatory, a medi- 
cine case with mirror, paper holder, towel bar, 
and robe hook. The fixtures shall not be 
mounted on the courtroom wall. Refer to Fig. 4. 

Coat Closet, \t is desirable but not manda- 
tory to locate the judge's coat closet off a pus- 
sage outside his office. The closet shall be not 
less than 3 ft wide and 2 ft deep; it shall be 
equipped with two 12-in. shelves, hanging rod, 
and coat hooks. 


Secretary and Reception Room-Crier’s Vestibule 

Location. Locate the secretary and recep 
tion room between the judge's private office 
and the law clerk's office. Refer to Figs. 2 and 
4. The first point of entrance to the suite by the 
public is through the vestibule occupied by the 
crier. 

Area and Furniture. The room shall have a 
minimum area of 350 sq ft and the secretary's 
space shall be divided by a railing and gate 
from the reception space, which shall be not 
less than 7 ft wide. 

Entrances. Figure 4 shows the preferred 
arrangement of entrances between the rooms. 
it is not desirable to put closets or toilets be- 
tween the secretary's office and the judge's 
office, 


Law Clerk's Office The law clerk's office usually 
should adjoin the secretary's office so that the 
secretary can receive the clerk's visitors as well 
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us those for the judge. There need not be an in- 
dependent public entrance unless the plan 
naturally permits one. Usable wall space shall 
be lined with flush, adjustable, built-in wood 
bookshelves from the floor to the top of the 
doors. The office shall have a minimum area 
of 400 sq ft (500 to 600 sq ft in metropolitan 
areas) including shelving. 


Judge’s Library When a judge's library is pro- 
vided, no separate space for the law clerk 
will be supplied, since he will have his office 
in the library, It is best located adjoining the 
secretary's office and shall be large enough to 
store the number of law books required. Pro- 
vide adjustable, built-in wood bookshelves. 


Part 4. Petit Jury 


Description The petit jury usually consists of 
12 jurors, but there may be one of more alter- 
nates. It is assumed that in actual practice the 
number of jurors and alternates in the jury 
box during a trial will not exceed 14. At the 
end of the trial, the alternates, if any, with- 
draw, and the jury retires to the jury room to 
consider its verdict. The jury later returns 
to the courtroom to report to the court the 
jury's verdict or disagreement. The jury panel 
from which the petit jury is selected consists 
of persons chosen by the jury commissioner 
and the clerk of the court according to law. 
The names of those constituting the panel 
from which the petit jury is selected have been 
drawn by the commissioner and the clerk from 
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the jury wheel and summoned by the court 
to report as jurors. The panel of jurors ordi- 
narily assemblies in the courtroom. At a trial 
the names of the qualified jurors in attendance 
and not excused by the court are placed in a 
jury wheel. The clerk draws from the wheel 
one name at 6 time. The jurors who are finally 
accepted for the trial of the case sit in the jury 
box, and those who are not accepted withdraw 
and their names are replaced in the jury wheel 
by the clerk. If the court has a jurors’ assembly 
room, the prospective jurors assemble there 
and do not go into the courtroom until @ case 
is called for o trial in which a jury is required. 


Location of Jury Rooms Locate jury rooms so that 
jurors may go to them from the courtroom 
without going through a public corridor or 
going across the courtroom. It is desirable to 
have jury rooms on the courtroom floor level, 
as indicated on Fig, 2, for convenience of aged 
or crippled jurors. Frequently two jury rooms 
are required where there is but one courtroom 
in the building. When there are two or more 
courtrooms, 1\4 jury rooms are usually pro- 
vided for each courtroom. 


Area and Furniture Jury rooms shall have a min- 
imum area of 350 sq ft and must be propor: 
tioned to accommodate a table, 120 by 48 in., 
and 14 armchairs. 


Coat Closet and Toilet Rooms = Each jury room must 
have a coat closet or alcove, a toilet room for 


men, and also one tor women. 
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Fig. 1 District courtroom. 
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Fig. 2 District court plan, first floor. 


Entrances | there are two or more jury rooms, 
they may open into a common lobby under the 
control of a bailiff. 


Signaling Equipment in each petit jury room, 
install equipment to operate a flashing signal 
in the bailiffs lobby and in the courtroom. 


Panic Exits if entrance to » jury room is di- 
rectly from a common lobby, such jury room or 
common lobby must have a second exit door of 
panic type, equipped with suitable panic hard- 
ware, local alarm signal, and explanatory sign 
on the jury side of the door. 


Soundproofing The walis of the jury room must 
be soundproofed, as the jurors’ discussions 
would otherwise be audible in adjoining rooms. 
The jury room should have an acoustic ceiling. 


Auxiliary Occupancy When court is not in ses- 
sion, the jury room often serves as a waiting 
room, a roll-call room, or a conference room. 


Part 5. Witness Room 


Locations This is for the use of witnesses 
waiting to testify before the court and should 
be located as near the courtroom as possible, 
preferably on the same side as the marshal's 
office. A deputy marshal or bailiff calls the 
witnesses into the courtroom. Refer to Fig. 2. 


Area The witness room shall have a minimum 
ares of 200 sq ft. 


Auxiliary Uses) When the court is not in session 
the witness room may be used as a conference 
or committee room, 


Part 6. Jurors’ Assembly Lounge 


Three Courtroom Requirements This lounge may 
be required if there are two of more court- 
rooms. The size of the lounge will be deter- 
mined by allowing 15 sq ft per occupant. The 
tounge shall have @ private toilet for men and 
also one for women, Provide an entrance from 
the public corridor and a drinking fountain. 
When a jury commissioner's suite is required, 
the jurors’ assembly lounge forms part of that 
suite, but it need not be adjoining or adjacent. 
Telephone recesses and cloak room should 
have direct access from this lounge. 


Fumiture The number of selected jurors will 
determine the number of varied style chairs, 
tables, magazine racks, etc., to be installed 
in this jurors’ lounge. 


Part 7. Grand Jury Suite 
Description, Location, and Components The grand 


jury is impaneled by the court and consists of 
not less than 16 nor more than 23 jurors. The 
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atrys' 
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grond jury hears evidence presented to it and 
conducts investigations to determine if charges 
or violation of federal criminal statutes shall 
be prosecuted. It is presided over by a foreman, 
named by the court, and usually the cases 
considered by it are presented by the United 
States attorney. Outsiders must not be able 
to overhear or observe grand jury proceedings. 
The plan of the grand jury suite shown, Fig. 5, 
indicates the relationship of the rooms and the 
entrances required, The grand jury suite in- 
cludes the following rooms: 


Grand jury room 
Witnesses’ room 
Bailiff's vestibule 
Coat closet and toilet for men and women 


Grand Jury Room The grand jurors’ chairs are 
in either three or four rows, depending upon 
the width of the room. This room shall have 
a minimum area of 600 sq ft to accommodate 


23 jurors’ armchairs —rotary and fixed 
1 table —96 by 42 in. 
1 table —54 by 42 in, 
6 armchairs 
1 drinking fountain 


Witnesses’ Room This is for the use of witnesses 
until called by the baliff to testify in the grand 
jury rooms. The witnesses’ room shall have a 
minimum area of 300 sq ft. 


GRAND JURY 
ROOM 


JURY 





GRAND 


WITNESS 
ROOM 


VISITING 
ATTYS 


LIBRARY 





| REFEREE 


UNASSIGNEO 


DOR 


UPPER PART OF 
COURTROOM 


CONFERENCE 





US ATTORNEY 


Governmental and Public 
COURTHOUSES 


IN BANKRUPTCY | 


GENERAL 
OFFICE 








Fig. 3 District court plan, second floor. 


Bailiff's Vestibule This shall have a minimum of 
40 sq ft and must accommodate a desk and one 
armchair. 


Coat Closets — Toilets for Men and Women Figure 5 
shows a desirable combination of coat closets 
and toilet rooms, but a common coat closet 
or aicove and separate toilet rooms are ac- 
ceptable. 


Part 8. United States Attorney 
Duties and Location The United States at- 


torney represents the government in all cases, 
both civil and criminal, to which the govern: 
ment is a party of in which it has an interest. 
Since much of the time of the United States 
attorney and the assistant attorneys is spent 
in the courtroom, their offices should be to- 
cated convenient to it, but not necessarily on 
the same floor. 


Components The United States attorney has a 
headquarters at some designated city in the 
judicial district, not necessarily the same city 
where the judge's headquarters are located, 
His suite in a courts building varies in size 
in accordance with the amount of work he must 
handle. A typical suite, Fig. 3, will include 
the following. 


United States attorney's office 

Coat closet and toilet 

Reception room 

Secretary's office 

Chief assistant, United States attorney's office 
Assistant, United States attorney's office 
Stenographer's office (two stenos each) 
Conterence room 

Visiting attorneys’ room 

Library 

Administrative assistant’s office 

Vault 

Clerks and files room 

Supply room — general — duplicating 
Storage room 


United States Attomey’s Office The office of the 
United States attorney shall have a minimum 
area of 300 sq ft. 


Reception Room in large installations a public 
reception room, readily accessible to callers, 
shall be provided. It adjoins the secretary's 
office and should be located between the office 
of the United States attorney and that of the 
administrative assistant. Refer to Fig. 3. The 
minimum area of the reception room shall be 
300 sq ft. It shall be planned to seat visitors 
and to permit control of intercommunicating 
doors by the receptionist. 


Secretary's Office in metropolitan areas where 
there is » great deal of work, the United States 
attorney may require the services of a private 
secretary, whose office usually is located be- 
tween the office of the United States attorney 
and the reception room. 


Chief Assistant United States Attorney's Office The 
office of the chief assistant United States 
attorney shall have o minimum area of 250 sq 
ft. Locate it adjoining the office of the United 
States attorney. 


Conference Room The conference room shall 
have o minimum area of 250 sq ft. A large in- 
stallation may require several conference 
rooms, located for the convenient use of the 
attorneys. This room should be sound treated. 


Assistant United States Attomeys’ offices Offices 
of the assistant United States attorneys should 
be adjacent to each other and convenient to the 
chief assistant United States attorney. Each 
office shall have a minimum area of 180 sq ft. 


Library The library is used by all of the at- 
torneys in the suite and therefore should open 
on # corridor. 


Administrative Assistant's Office The office of the 
administrative assistant should be located ad- 
joining the reception room on the side opposite 
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the United States attorney's office and shall 
have a minimum area of 230 sq ft. 


Vault A vault for the administrative assistant, 
opening into his office, shall have a minimum 
size of 6 by 9 ft. 


Work and Supply Room A general work and sup- 
ply room convenient to the administrative 
assistant’s staff shall have a minimum area 
of 50 sq ft. It may be necessary to provide a 
separate room with electrical outlets for a 
mimeograph machine, photostat machine, or 
other duplicating equipment. 


Stenographers’ Office Provide administrative 
assistant/stenographers’ office between the 
offices of assistant United States attorneys, 
allowing a minimum area of 100 sq ft per desk, 
Generally there will be a ratio of two stenog- 
raphers for three attorneys. 


Clerks and Files Room The room for the 
clerks and files shall adjoin and connect with 
the administrative assistant's office. 


Smaller Installations United States attorney's 
suites differ in size and requirements in ac- 
cordance with the work in the district. They 
may be as small as three rooms in cities where 
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Fig. 4 Judge's chambers, district court. 
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court is held for a very short period or where 
no assistant United States attorney is regularly 
stationed, Where no United States attorney 
is regularly stationed at a ploce of holding 
court, his offices will not have o private toilet 
or coat closet and the rooms may be used for 
conference or committee rooms when court 
is not in session, Room sizes will average 
about 200 sq ft each and turniture will cor- 
respond with that of similar rooms in a major 
installation. 


Part 9. United States Marshal 


Duties The United States marshal is charged 
with the custody of prisoners and their produc- 
tion in court, the maintenance of order in the 
courtroom, the service of processes, the 
appearance of witnesses, the collection and 
disbursement of certain monies and fees, the 
custody of certain property in the possession 
of the court, and other special duties assigned 
by the court. 


Location The marshal's suite should be so 
located with relation to the courtroom that 
prisoners can pass directly to it from the de- 
tention cells without exposure to public con- 
tact or view. If the suite is located one floor 
above or below the courtroom, a private stair 
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which offers no opportunity for escape must 
be provided for prisoners. In multistory build- 
ings with courtrooms on different floors, a 
private elevator to transport prisoners from a4 
lower floor or basement entrance to the mar- 
shal's detention cells and to and from the court- 
rooms is usually required. A freight elevator 
may often serve in lieu of a private elevator 
for this purpose. On large installations, the de- 
tention cella may be put in the basement, tn 
that case, no additional detention cells are pro- 
vided on other floors. 


Components The United States marshal has o 
headquarters ot some designated city in the 
judicial district, not necessarily the same city 
where the judge's headquarters are located. 
The marshal's suite varies in size according 
to the amount of work in the district. A typical 
suite for large installations includes: 


Marshal's office 

Toilet 

General office 

Vault 

Bookkeepers’ office 

Deputy marshals’ office 

Interviewing room 

Fingerprinting room 

Detention cells for men and for women 
Holding cells 

Storage room 

Evidence storage room (may be in basement) 


Marshal's Office This shall have a minimum 
area of 300 sq ft. Provide a private toilet of not 
less than 30 sq ft. 


General Office Provide a general office with a 
minimum area of 500 sq ft. The public space 
is separated from the rest of the general of- 
fice by a counter and gate. The public space 
should have a minimum width of 6 ft. 


Vault Opening into the general office, provide 
&@ vault with a minimum area of 100 sq ft. and 
accommodating a money safe. Locate the vault 
80 that the interior is not visible from the pub- 
lic space. 


Bookkeepers’ Office Provide a bookkeepers' 
office adjoining the general office with a mini- 
mum of 300 sq ft. One desk is provided for 
each occupant. 


Deputies Adjacent to and connected with the 
bookkeepers office (by passage if necessary), 
provide an office with a minimum area of 300 
sq ft for the marshals deputies. One desk is 
provided for each occupant. 


Fingerprinting Room Provide a fingerprinting 
room with » minimum of 120 sq ft adjoining 
and connecting with the deputies’ office. In the 
smaller offices, the fingerprinting cabinet 
and lavatory may be placed in the deputies’ 
office and the fingerprinting room omitted. 


Interviewing Room Provide an interviewing 
room with a minimum area of 150 sq ft, located 
so that prisoners can be brought from the de- 
tention cells as directly as possible. The room 
shall accommodate one table and four side 
chairs, 


Detention Calls for Men and for Women 

Celis for Men. Usually, provide two deten- 
tion cells with observation passage. The cells 
shall be not less than 10 ft wide and be large 
enough to accommodate the maximum oum- 
ber of prisoners detained at one time. The size 
of a cell shall be determined by allowing for 
each prisoner a minimum of 25 sq ft. 
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Cells for Women Prisoners. Similar to de- 
tention cells for men. 

Observation Passage. An observation pas: 
sage at least 4 ft wide shall be located along 
the exterior wall of the building and be sep- 
arated from the cells by 6 prison-type grille 
partition. The entire cell must be visible from 
the observation passage. 


Holding Cells if required, provide holding cells 
for projects with three or more courtrooms. 
They should be located in back of the court- 
rooms near the prisoners’ entrance. 


Supply and Storage Room Provide o supply and 
Storage room of required size convenient to 
the deputies’ office, 


Evidence Storage At times marshals have 
custody of bulky evidence, requiring a large 
storage area. A storage room (preferably in the 
basement) of 300 sq ft minimum should be 
provided, 


Smalier Installation This suite will require fewer 
and perhaps smaller rooms than the head- 
quarters suite in the same district, but the 
arrangement and relationship of its rooms 
will be similar to that of the corresponding 
rooms in a major installation. 


Part 10. Clerk of the District Court 


Duties The clerk is the administrative officer 
of the court. He receives cases for filing in the 
court, maintains the records of its proceedings 






and actions, organizes its calendar, receives 
and disburses its money, and gives information 
to attorneys and interested parties regarding 
the disposition of cases as recorded in his 
office. 


Location it is desirable to locate the clerk near 
the courtroom and convenient to the judge. 
In multiple courts the clerk should be easily 
accessible to the public. 


Components The offices of the clerk of the court 
vary in size and number in accordance with the 
volume of business, The rooms include: 


Clerk's office and toilet 

Chief deputy clerk's office 

General office, with public space and files 
Examination room 

Supply room 

Work room 

Vault 

Exhibit room 

File rooms as required 

Naturalization clerk's office, with public space 


Clerk's Office This shall have a minimum area 


CORRIDOR 





IURTROOM 






co 


np eh ovable 


Governmental and Public 
COURTHOUSES 


of 500 sq ft and be connected with a private 
toilet with a minimum area of 30 sq ft. 


Deputy Clork's Office This shall have a minimum 
area of 300 sq ft and be located between the 
clerk's office and the general office. 


General Office with Public Space The size of the 
general office ordinarily will be determined by 
the number of desks, tables, and file cases 
used, But if it requires so many cases for active 
files that they would cause the general office 
to be disproportionately large, provide addi- 
tional file rooms. Preferably they should be 
connected to the general office: but if located 
on adjacent floors, provide direct stairways 
and dumbwaiters. The public space is sep- 
arated from the rest of the general office by a 
counter with one or more gates. The public 
space shall have a minimum width of 8 ft. In 
a very large general office, the counter will be 
U-shaped or L-shaped to accommodate the re- 
quired length. Provide a cashier's grille with 
returns on the counter. Refer to Fig. 6. 


Examination Room = This is provided for attorneys 
and othera who are permitted to inspect the 
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Fig. 6 Clerk of the district court's suite (small installation). 
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records. It shall have a minimum area of 150 
sq ft and be connected to the general office. 


Supply Room This should be close to the gen- 
eral office and have a minimum area of 100 sq 
ft. 


Work Room This should be near the supply 
room, It shall have a minimum area of 300 sq 
ft. The clerk of the court may install a photo- 
stat machine with developing equipment and 
other duplicating machines that will require 
water, waste, and electrical connections. 


Vault The vault, which holds a money safe, 
shall open into the general office and be 
planned to prevent public view of the interior, 
It shall have a minimum area of 80 sq ft, lined 
with steel shelving in sections 3 ft long and 
12 in. wide. 


Exhibit Room This shall have a minimum area 
of 250 sq ft. Entrance shall be from » corridor 
through double doors, The portable blackboard 
for courtroom use is usually stored in this 
room. 


Smaller Installation This suite will require fewer 
and smaller rooms, but the rooms will be 
similar in character and retationship to cor- 
responding rooms in a major installation. Re- 
fer to Fig, 6. 


Naturalization Clerk's Office, with Public Space If 
an office for the naturalization clerk is re- 
quired, it should be adjacent to the general 
office of the clerk of the court. The office shall 
have a minimum area of 400 sq ft, with a public 
space. 


Part 11. Jury Commissioner 


Duties and Components of Suite The jury com- 
missioner, together with the clerk of the court, 
selects the persons who are eligible to serve on 
the grand and petit juries. Quarters for this 
officer are ordinarily not required except in 
major installations. A typical plan, Fig. 7, for a 
jury commissioner's suite in a major installa- 
tion, will contain: 


Jury commissioner's office 
Examination room 

Jurors’ assembly room 
Men's and women's toilets 
File room 


Jury Commissioner's Office This shall have a mini- 
mum area of 250 sq ft, a width of 15 ft. and a 
direct entrance from the public corridor. 


Examination Room This shall have a minimum 
area of 200 aq ft and connect to the jury com: 
missioner's office. 


Jurors’ Assembly Room When quarters for the 
jury commissioner are required the jurors’ 
assembly room should be part of his suite; 
but the room is frequently required as o sep- 
arate unit, when no provision is made for a jury 
commissioner. It shall have toilets for men 
and women and a centrally located drinking 
fountain. 


File Room This shall have a minimum area of 
150 sq ft and be located adjacent to the jury 
commissioner's office. 


Part 12. United States Commissioner 


Duties The commissioner is o magistrate who 
exercises certain judicial functions and before 
whom persons are arraigned immediately 


after arrest. He holds preliminary hearings 
of prisoners to determine whether they shall 
be held for the grand jury, discharged, or re- 
leased on bail. He issues warrants and writs, 
fixes bail, and sometimes handles juvenile 
cases. 


Location and Components The preferred location 
of the commissioner's suite is near the freight 
elevator or the prisoners’ elevator. The suite, 
Fig. 8, need not be on the same floor as the 
courtroom, Usually it will include: 


Hearing room 

Commissioner's office 

Secretary's office (required only in 
jurisdictions) 


larger 


Hearing Room = This shall have » minimum area 
of 400 sq ft and accommodate: 


1 Built-in combination bench, witness 
stand and attorney's table, built- 
in benches to seat a minimum of 
16 persons 

1 rotary armchair, 
tor witness 

1 judge's chair—for the 
sioner 

5 armchairs 

10 side chairs 


fixed-pedestal — 


commis- 


Commissioner's Office This shall have a minimum 
area of 200 sq ft and adjoin and connect with 
the hearing room and the secretary's office. 


One-Room Type in certain jurisdictions, the 
work of the commissioner may be insufficient 
to justify @ separate hearing room and then 
only a single office of not less than 250 sq ft 
will be required. 


Part 13. Probation and Parole Officer 


Duties The probation and parole officer super- 
vises the probationers referred to him by the 
court and the persons released on parole from 
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Fig. 8 United States commissioner's suite. 
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Fig, 7 Jury commissioner's suite. 
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penal institutions by the Department of Justice. 
For a stated period the probationer or parolee 
is required to report to the officer at specified 
intervals. He confers with the officer, who 
helps him solve his problems and adjust him- 
self to society. To aid the judge in determining 
a sentence, the officer, when requested by the 
judge, makes presentence investigations of 
persons convicted of violations of the law. 


Location and Components The suite should be 
located where it is accessible to the public by 
elevator or stairs, and preferably near the 
marshal's office, but not necessarily on the 
courtroom floor. The number of rooms in a 
suite varies with the amount of work handled 
by the officer. See Figs, 9 and 10. A suite may 
consist of the following: 


Office for the probetion and parole officer 
Offices for one or more assistant officers 
General office, with public space 

File room 

Supply closet or supply room 


General Office with Public Space This shall have a 
minimum area of 275 sq ft when there are no 
assistant officers and 350 sq ft when there are 
one or more assistant officers. 





Office of Probation and Parole Officer This shall have 
a minimum area of 200 sq ft, In an office staffed 
by two or more officers, the area for the chief 
may be increased. The office should connect 
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to the general office. In the case of a one-man 
office, it is desirable but not mandatory for the 
probation and parole officer to be able to pass 
directly from his office to the public corridor. 
Where there are two or more assistant officers, 
it is mandatory that each officer be able to pass 
directly trom his office to the public corridor. 


Offices for Assistant Probation and Parole Officers 
Each of these shall have a minimum area of 200 
sq ft. 


Fila Room This will be required only when 
there are two or more assistant probation and 
perole officers. It shall have a minimum area 
of 14 sq ft of file space for each assistant. 


Part 14. Referee in Bankruptcy 


Duties The referee conducts hearings, holds 
conferences, makes findings, and reports to 
the judge the findings and disposition of bank- 
ruptecy cases. Refer to Figs. 11 and 12. 


Full-Time Referee, Chiet Clark and Two or Three Assis- 
tant Clerks 

Components. The referee's work varies in 
the different districts, and the rooms and per- 
sonnel in each office will vary accordingly. 
The referee's suite, Fig, 11, generally will ine 
clude the following rooms: 


Hearing room 

Reteree's office (with toilet) 
General office with public space 
Chief clerk's office 

File room 

Trustees’ room 


Hearing Room. This shall have a minimum 
area of 600 aq ft, be conveniently accessible to 
the public, and accommodate: 


Fig. 10 Probation officer's suits (small installation). 
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1 built-in combination bench and wit- 
ness stand 

1 judge's chair 

1 armchair for witness, rotary, fixed- 
pedestal 

2 attorneys’ tables 

7 armchairs 

Built-in benches to seat a minimum 

of 25 persons 


Referee's Office. This shall have a mini- 
mum area of 250 sq ft and adjoin and connect 
with the hearing room. 

General Office with Public Space. This 
shall have a minimum area of 350 eq ft and con- 
nect with the referee's office and the chief 
clerk's office. 

Chief Clerk's Office. This shall have a mini- 
mum area of 200 sq ft and adjoin and connect 
with the general office. 

Fila Room. This shall have a minimum area 
of 250 sq ft and connect with the general of- 
fice. 

Trustees’ Room. One or more rooms, 
approximately 250 sq ft, shall be provided for 
trustees in the larger courts. 


Referee and One or Two Clerks This small suite 
shall contain the same rooms and equipment 
provided for referee, chief clerk, and two or 
three assistant clerks, except that the file room 
and chief clerk's office shall be omitted. Re- 
fer to Fig. 12. 


Part-Time Referee and One Clerk = tn a district where 
there are very few bankruptcy cases to be 
heard, only one room may be required, When 
this one-room office is provided, the referee 
may hold hearings in a vacant hearing room 
elsewhere in the building or use his own office 
if only a few persons are to be accommodated. 
It shall have a minimum area of 300 sq ft. 


ROBATION 
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Fig. 11 Referee in bankruptcy. 
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Part 15. Miscellaneous Assignments 





Quarters for Visiting Judges When these are re- 
quired, the spaces shall be generally similar 
=. to those provided for the resident judge. 
Court Reporter 

Duties and Location. The court reporter 
a) makes the official verbatim record of the court 
proceedings and furnishes transcripts when 
required. His office may be located anywhere 

/ in the building. Refer to Fig. 13. 
Components and Furniture. The reporter's 
, quarters will include a general office, with file 
[ ]s space, having a minimum area of 200 sq ft if 


the building has one courtroom. For each addi- 
tional courtroom, add 50 sq ft to the general 


—= ff office. 


HEARING ROOM 


Cy ¥*) 








CORRIDOR | 
PUBLIC ‘ District Court Library 
SPACE ee ee Genoral. When there are two or more court- 
f Ses RA rooms, a general law library may be required, 
; o Cr 


convenient to the judges’ chambers. 
Arrangement. Reading tables should be 
located in front of windows. When window 
spacing will permit, put tables in small alcoves 
FILE RM formed by bookstacks as separating partitions. 
Provide a main aisle at least 4 ft in width ex- 
tending the full length of the room and separat- 
ing the reading section from the general stack 
section, 
Areas and Furniture. The size of the library 
will accommodate readers to be seated. 
Bookstacks. Legal volumes average 2 to 
2% in. in thickness, 6 to 10 in. in width, and 
8 to 11 in. in height. Thus a stack section 3 ft 
jong and 7 ft 3 in. high with shelves 12 in. on 
centers will store about 98 legal volumes. 
Stack sections are made up on single-faced 
wall sections and double-faced freestanding 
sections, which must be arranged in rows with 
the range isles, 2 ft 6 in. wide, and accessible 


Fig. 12 Referee in bankruptcy's suite (small installation). from the main aisle. 
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Fig. 13 Court reporters’ offices. 


Reading Tables. Each of these seats four 


people. 


Press Room The location may be at any place in 
the building. Telephone booths with coin tele- 
phones will be installed. This room for news 
reporters may be required in buildings with two 
or more courtrooms. The minimum area of the 
room shall be 200 sq ft. 
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CIRCUIT COURT OF APPEALS 
Part 1. Description 


Jurisdiction The circuit court of appeals and 
the Court of Appeals for the District of Colum- 
bia are the intermediate federal appellate 
courts, each having the power to review the 
decisions of the district courts within its judi- 
cial circuit and the orders and decisions of 


LIBRARY 


COURT ROOM 


PUBLIC SPACE 








GENERAL OFFICE 


Governmental and Public 
COURTHOUSES 


certain federal boards, commissions, and other 
regulatory agencies. There are ten judicial 
circuits, each composed of several states. The 
District of Columbia is a separate jurisdiction. 
There may be several places of holding court 
within each judicial circuit, but each circuit 
court of appeals bas oa headquarters court 
within its circuit. 


Spaces Required A courtroom with its auxiliary 
facilities, and spaces for each of the following 
will be required at each court: 


Circuit judges (three or more) 

Clerk of the court 

Library 

Marshal (only if court is in the District of 
Columbia) 


Location The location of the circuit court 
within the building, and the relationship of its 
rooms, is determined by the same conditions 
that govern in the case of the district court. 
Reter to Figs. 14 and 15, 


Part 2. Courtroom 


Dimensions The minimum size of the court- 
room shall be 38'4 ft in width by 50 ft in length; 
the ceiling height should be in proportion to the 
size of the room and be designed to meet the 
requirements of good illumination, ventilation 
or air conditioning, and acoustics, 
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fore the court for trial are handied under the 


Entrances The public entrance, the judge's en- 
trance, and corridor entrances are indicated 
on Fig, 14. 


Built-in Furniture 


Combination judge's bench, clerk's desk, and 
bailiff's desk 

Railing and gates 

Benches in public space to seat 32 persons at 
2 ft o.c. 


Movable Furniture This shall include: 


5 judges’ chairs 


it shall include: 


to the judges’ robing room and toilet, and must 
accommodate: 


1 table, 120 by 48 in. 
10 armchairs 


Judges’ Robing Room and Toilet Provide a robing 
room with a minimum floor area of 200 sq ft, 
so located that judges may enter the courtroom 
without passing through any public space. 
When the plan permits, the robing room may 
open directly into the courtroom. Provide a 
robe closet for each judge. 


legal procedure established by the Customs 
Administrative Act of June 10, 1890, and the 
several acts supplemental thereto. The court's 
function is to interpret the law and the facts 
respecting the classification of merchandise 
and the rates of duty imposed thereon. In 
addition to the court's exclusive authority to 
determine the dutiable value of imported mer- 
chandise, it also has sole jurisdiction in pro- 
ceedings wherein relief is sought from so- 
called penalty or increased duties imposed by 
law because the final appraised value exceeded 
the value declared on entry. 


12 lounge chairs . ents 
1 pedestal armchair for clerk Part 4. Assignm Location 
1 pedestal armchair for bailiff Clerk of Circuit Court —Large Installation This large Headquarters. The United States Customs 


2 attorneys’ tables, 60 by 34 in. 


suite shall be the same in location, size, ar- 


Court is in New York City. In addition to the 


1 lectern rangement, and equipment as thet described regular trials during the year at New York, 
20 rotary armchairs for attorneys for the clerk of the court except that there various circuits are held by the customs court 
2 attorneys’ tables, 120 by 48 in. will be no naturalization clerk's office. in approximately 49 customs districts covering 


Part 3. Judges’ Suite 


Location There will be three or more 
judges’ suites for the circuit court of appeals. 
Each judge's suite shall be similar in size, 
arrangement, and equipment to the district 
judge's chambers except that more space for 
books may be required. The judges’ suites 
need not adjoin the courtroom but shall be adja- 
cent to it and preferably on the same floor. 


Judges’ Conference Room This shall have a min- 
imum area of 400 sq ft, should be connected 


Library This shall be similar in location and 
size as shown on Fig. 14. 


CUSTOMS COURT 


Part 1. Description 


Jurisdiction The United States Customs Court 
has exclusive jurisdiction over all civil actions 
arising under the regular tariff laws, the inter- 
nal revenue laws relating to imported merchan- 
dise, and the provisions set forth in the various 
reciprocal trade agreements. Cases coming be- 
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Fig. 15 Courtroom for circuit court of appeals. 
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the entire United States and its possessions, 
embracing more than 298 ports or subports 
of entry, All its cases are tried without juries. 
In some forms of its litigation, the court con- 
sists of three judges, and in other cases the 
court is composed of only one judge. When 
cases are heard on circuit, the court usually 
consists of one judge or three judges, The 
judges on circuit are accompanied by a court 
reporter who also acts as calendar clerk. When 
the records have been transcribed by the court 
reporter, they are forwarded to New York and 
assigned to o judge or division for considera- 
tion and decision. 


ATTORNEYS’ CONFERENCE ROOM 


COURTROOM 


q [A 
(A B, 
(LT WA) 


WQOVVF 


JUDGE'S 


WW 


Fig. 16 Customs court (field). 





Field Quarters. The customs court field 
quarters, Fig. 16, are sometimes located in 
appraisers’ stores buildings so that they are 
convenient to the customs examiners; but it is 
considered more desirable to have the court- 
rooms located in the federal courthouse, when 
precticable. 

Ports of Entry. Facilities for custome 
courta should be provided at all ports of entry. 


Space Required The field quarters suite is indi- 
cated in Fig. 16. It will include: 


Courtroom 

Judge's office (with toilet) 

United States customs attorney's office 
Attorneys’ conference office 


Part 2. Courtroom 


Size The courtroom should have a minimum 
area of 820 aq ft. The entrance door should be 
at ® point to the rear of the attorneys’ tables 
to sssure minimum disturbance by people 
entering or leaving during trists. 


Built-in Furniture §=The standard built-in bench for 
three judges with witness stand and built-in 
benches to seat 40 persons are required. 


Movable Fumiture The movable furniture will 
be furnished and installed by the government. 
It includes 
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3 judges’ chairs 
1 witness’ armchair, rotary and fixed- 


pedestal 
2 attorneys’ tables, 72 by 40 in. 


12 armchairs 


Part 3. Assignments 


Judge's Office This shall have a minimum area 
of 500 aq ft. 


United States Attomey's Office Provide » room 
with minimum area of 250 sq ft. 


Attomeys' Conference Room Provide a room ‘with 
minimum area of 250 aq ft. 
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By GEORGE H. TRYON and GORDON P. McKINNON 


FIRE DEPARTMENT STATIONS AND BUILDINGS 


Fire department buildings include administra- 
tive offices; “stations,” “houses,” or “halls” 
housing the apparatus and equipment; fire 
alarm and communications centers; fire train- 
ing facilities; and maintenance and supply 
facilities, including shops and storerooms. 
In some relatively small fire departments, 
all or several of these functions, insofar as 
provided, may be housed in one facility. 


A. Administrative Offices 


The administrative offices may be housed in 
a municipal office building or city hall, or at a 
headquarters or central fire station. Head- 
quarters may include offices and facilities for 
the chief of department, the fire prevention 
division, the planning and research staff, the 
budget or fiscal bureau, the personnel depart- 
ment, the fire investigation bureau, and the 
medical officer, The exact facilities needed 
will vary with the organization of the individ- 
ual department. It is desirable to arrange the 
headquarters offices so that the general public 
will not have to pass through the apparatus 
room or fire fighters’ quartera to reach the 
offices. 


B. Fire Stations 


Genoral There are two types of fire houses: 
one is operated by a paid fire department, the 
other by volunteers. Equipment for both is 
essentially the same. Differences occur in 
facilities provided for personnel. 

Modern practice is to group companies and 
apparatus needed to protect a given neighbor- 
hood in order to provide better teamwork and 
administrative control. Most fire stations house 
at least one pumper company, with ite assigned 
firat line and reserve apperatus, and other 
companies, including aerial ladder, aerial plat- 
form, squed, rescue, salvage, and various 
auxiliary types of apparatus. Ample space is 
needed for reserve apparatus, both to provide 
a replacement when needed and as equipment 
for use by off-duty personne! recalled in on 
emergency. 

Far too many fire stations have outgrown 
their usefulness because inadequate consid- 
eration was given to the future needs of the 
district. The cost of providing adequate ap- 
paratus storage space is relatively modest 
when compared with the total cost of a fire 
station facility. A desirable policy is to pro- 
vide an apparatus room large enough to house 
at least six major fire department vehicles. 
Even where it is intended initially to house a 
single first line piece of apparatus, a prudent 
minimum would be a two-track station capable 
of housing two first line and two reserve or 
special-duty pieces. Space should also be pro- 
vided for additional men, who will be needed 
when further apparatus is obtained. 

Elements of fire house design are shown 


Fire Protection Handbook, National Fire Pro- 
tection  Association-international, Boston 
Mass., 1969 


in Fig, 1. All facilities indicated are desirable 
but not mandatory. In paid departments, one 
company generally consists of 14 men; in a 
volunteer department, quarters are provided 
for paid drivers only. 


Apparatus Rooms it is preferable that the ap- 
paratus floor be unobstructed by columns. 
Future use of the space should not be circum- 
scribed by having major rooms protrude into 
the apparatus storage area. For multitrack sta- 
tions, a minimum width of 20 ft per track is 
recommended. This should be increased to at 
foast 24-ft width for a single-track station. A 
suggested desirable unobstructed depth is 
80 ft, with ceiling height of 13 ft (minimum). 

Ample space is needed to permit work 
around the apparatus, changing of hose, 
putting on fire clothing when responding, and 
to permit free movement of personnel when 
answering alarms. Space is needed slong walls 
for clothing racks, slop sinks, battery chargers, 
water tank fill connections, etc, Space should 
be provided for hose storage racks without 
obstructing access to apparatus. Table 1 gives 
sizes of apparatus. 

Floor should be of concrete, designed to 
carry a load of 125 tb per sq ft. 

Wall surfaces should be of an aasily cleaned 
material, and floor should have sufficient 
drains to permit flushing with hose. Hot and 
cold water connections are needed at center 
of side walls. 

lf apparatus room is to be used for repairs, 
provide a repair pit. Also, carbon monoxide 
gases have to be exhausted to outside, usu- 
ally by means of under-floor piping to which 


Table 1. Fire apparatus sizes 


motor exhaust may be connected with flexible 
tubing, (Recreation room on first floor should 
be raised at least 6 in. for protection against 
gas.) 

Fire stations should have adequate office 
space and facilities for all officers on duty. 
This includes not only the various company 
officers but offices and quarters for district 
and deputy chiefs. Among the other facilities 
needed in fire stations are a watch room, a 
dormitory, a locker and washroom, store- 
rooms, study rooms, ao kitchen, recrestion 
room, and hose drying facilities. 

The watch room should be so located that 
the man on patrol can see the apparatus floor, 
observe all persons entering the building, and 
preferably see the street in front of the prop- 
erty. It should be the center of the station's 
tire alarm facilities and have facilities for turn- 
ing on house lights and alerting and dispatch- 
ing fire fighters. If a watch desk is to be used, 
it should be on platform raised 6 in. above ap- 
Paratus room floor to allow man on duty to 
remain during cleaning. Floors of closets, 
toilets, oil room, stair landings, etc., should 
also be raised for same reason. 

Volunteer fire departments frequently re- 
quire other facilities at their stations including 
social halls or meeting rooms, recreation facil- 
ities, and ladies’ club rooms or lounges, partic- 
ularly where the volunteer fire company's 
quarters serve as a community center. 


Apparatus Room Doors Doors for fire apparatus 
should be large enough to permit quick pas- 
sage without accident. An opening at least 
14 ft by 14 ft is recommended. 


Note: Turning radius varies from 26 to 48 ft, according to type and make, “Cab- 
over-engine” type of apparatus is slightly shorter over all. 


Village-Size Pumping Engine, 500 g.p.m. 











Length over all 24'-0"" 
Width over all 7'~6" 
Height over all 6-5" 
Triple Combination Pumping Engine, 750 g.p.m. (most used) 

Length over all 28’-0" 
Width over all 8-0 
Height over all 611" 
Hook-and-Ladder Truck (removable hand-raised ladders) 

Length over all 41-3" 
Width over all 8’-0" 
Height over all 7-3" 
Hook-and-Ladder Aerial Truck (4-wheel type) 

Length over all 58’— 





Width over all 8-0" 
Height over all g’~7" 
Hook-and-Ladder Aerial Truck (tractor-drawn type, 6-wheel) 

Length over all 63'~-6" 
Width over all 8’-0" 
Height over all 8-7" 
Clearance required 12’-0" 





NOTE. THIS DIAGRAM 
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Elements of a firehouse. 


Fig, 1 


Designs for Stations Figure 2 shows suggested 
minimum space requirements for a district 
fire station intended for urban or suburban 
service where the station is to be mainly 
manned by full-psid personnel. The shape of 
the lot may vary with local circumstances, but 
it is considered very poor practice to start with 
a lot of inadequate size. A larger lot tends to 
have considerably more reuse or resale value 
at such time as it may be desired to add to the 
fire department facilities or to relocate the 
station. 

The plan for an urban station shown in Fig. 
4 provides space for two pumper companies 
(or a pumper company and a squad company) 
pilus an aerial ladder or aerial platform com- 
pany. Space is provided for reserve apparatus 
to be manned by off-shift personnel when 
needed. If desired, two-piece engine or truck 
companies can be operated out of such a sta- 
tion. Separate quarters with a garage are pro- 
vided for the district fire chief so that he can 
come and go without opening up or tighting 
the main station and so that major apparatus 
can be taken out without moving the chief's 
car. 

Untess required by the terrain or grade, a 
basement is not recommended under the main 
apparatus room as this tends to add materially 
to the cost. However, where the terrain makes 
a basement necessary, the main apparatus 
room may be reduced in size and » garage for 
reserve apperatus provided on the lower level. 
A basement may be desirable under the living 
quarters to provide room for heating equip- 
ment, storage, and other facilities. 

The apparatus srea should be of modern 
garage-type construction. It is good practice 
to provide automatic sprinklers for a fire de- 
partment station. This has training value as 
well as providing fire protection for a type of 
garage occupancy which has a rather poor 
fire record. The heat for the garage area (where 
required) may be controlled by a separate 
thermostat from the company quarters. Where 
a hose drying tower is provided (see NFPA 
No, 198) it may also be equipped as a drill 
tower. 
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For a rural fire station manned chiefly by call 
or volunteer firemen (Fig. 5), space should be 
provided initially for not less than four pieces 
of major apparatus including a pumper, water 
tanker, booster squad or forest fire truck, and 
@ reserve pumper or second tanker, Often a 
rescue truck or ambulance also must be 
housed. Far too many rural fire departments 
have quickly outgrown their stations and have 
been forced to leave part of their apparatus 
outside or in a private garage where it is not 
readily available for use or under close fire 
department supervision, 

Adequate meeting room space is needed, 
with proper exit facilities. The station should 
be located on a plot large enough to permit 
doubling the apparatus room when the depart- 
ment grows and to provide future office space 
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and quarters for paid apparatus drivers who 
may be subsequently employed. 

It is bad practice to crowd three pieces of 
apparatus abreast in space designed for two 
trucks; this slows response and makes it dif- 
ficult to properly service apparatus. 

In Figs. 4 and 5 apparatus doors are shown 
at the front and rear of the stations. These are 
desirable so that the apparatus in the second 
line can leave the building in event of mechani- 
cal failure of a first-line piece. In some cases, 
where the lot has a long road frontage, it may 
be desirable to provide more apparatus doors 
facing the road and to reduce the depth of the 
building to about 50 ft. However, care should 
be taken to allow ample depth for major ap- 
paratus which may be purchased, such as large 
“nurse tankers” or apparatus with long ladders 
or an aerial platform. Normally, fire stations 
are expected to give 50 to 60 years of service, 
and what starts as a purely rural district fire 
station often has major properties to protect 
a8 business and industry move into the area. 
This may require facilities to house additional 
major apparatus and manpower. 


Parking Facilities Parking areas for firemen’s 
cars should not be overlooked. The station 
should have a parking area large enough to 
provide off-street parking for each fireman on 
duty or scheduled to respond to fires. Where 
call or volunteer firemen are to respond to the 
station to man apparatus, ample parking space 
should be provided adjacent to the front of the 
station, With paid departments, parking should 
be at the sides or rear. Additional yard space 
should be provided for company drill work. 
Figures 2 and 3 show plot plans for urban and 
rural stations respectively, 

The apron or ramp in front of the station 
should be large enough to permit washing of 
apparatus and safe entry of vehictes into traffic. 


C. Fire Alarm and Communications Buildings 


The communications building or fire alarm 
office should be of fire-resistive construction 
and isolated from all hazards that might inter- 
fere with the prompt transmission of alarms. 
Where the fire alarm office is part of a fire sta- 
tion or administration building, it should be 
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Fig. 3 Plot plan for a typical rural fire station. Mini- 
mum recommended plot size is 43,200 sq ft. 
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isolated from the rest of the structure and pro- 
tected against all hazards both internal and ex- 
ternal. Ample emergency power should be 
provided so that the station and communica- 
tions equipment can continue to operate should 
outside power fail. 

The communications office includes the 
operating room where all alarms are received 
and transmitted to the department. It also 
should have the telephone switchboard for 
the department, the radio contro! console, 
voice amplification controls, fire alarm circuit 
panels, and test equipment. Frequently, a cen- 
tral console is provided containing all com- 
munications controls and information needed 
by the dispatchers. There should be an office 
for the fire alarm superintendent, drafting room 
for plans, battery room, storerooms for fire 
slarm supplies, garage for fire alarm vehicles, 
and facilities for fire alarm personnel. 


D. Fire Training Facilities 


Facilities needed for the fire department train- 
ing program include study rooms end library 
facilities in each fire station. A fire training 
center should include adequate classrooms and 
training aids. The better training centers have 
an apparatus room where major apparatus can 
be brought indoors for instruction purposes, 
and the operation of various items of fire pro- 
tection equipment (hydrants, fire alarm, and 
automatic sprinklers) can be demonstrated. 
Other desirable features include an auditorium 
where various fire protection conferences and 
training meetings can be held, facilities for 
preparation and reproduction of training man- 
uals and bulletins, and a fire protection library. 

Outdoor training facilities should include 
large grounds with various structures for 
demonstrations and practice fires, a drill tower 
for hose and ladder evolutions, tanks for prac- 
tice on flammable liquids fires, electrical and 
gas utility installations for fire training pur- 
poses, hydrants and pumper suction facilities, 
and other equipment duplicating situations 
that may be encountered at fires. When an 
individual fire department is too small to pro- 
vide all the necessary training facilities, the 
practice is to supplement the local training 
program by use of regional or state fire schools 
which do provide more adequate facilities and 
curricula. The NFPA book, Firemen's Training 
Centers, gives additional suggestions for plan- 
ning such facilities and contains illustrations 
of some typical centers. 


E. Maintenance Facilities and Shops 


Facilities for maintenance and repair work on 
fire apparatus should be provided. A repair 
shop includes an ares where major apparatus, 
including ladder trucks, can be serviced and 
repaired. 
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By EMMANUEL MESAGNA, R.A. 


FIREHOUSE PLANNING 


Over the past decade, Firehouse Planning and 
Design has become increasingly sophisticated and 
complex. Years of study and experience hove 
made it apparent that by planning a firehouse 
properly, a safer and quicker turnout can be 
made. This is accomplished primarily by arranging 
traffic flow patterns within the firehouse to be 
as direct as possible. The integration of the ‘‘pri- 
mary adjacency" concept for planning the fire- 
house will deduct considerably from the turnout 
time by ‘grouping’ the firefighting personnel in 
the “highest activity” areas of the firehouse, Turn- 
out time along with dispatching time and travel 
time are three of the key elements in the successful 
containment of fire which is one of the primary 
goals of a firefighting unit. 

The improvements in firehouse planning have 
created a total upgrading of human comforts with 
great emphasis on physical fitness. These include 
well-planned kitchens, air conditioning, better 
lighting, well-planned toilet-shower facilities and 
dormitory spaces, acoustical improvements, 
safety features in building planning and the inte- 
gration of a small gymnasium-like area, for physi- 
cal fitness purposes in firefighting needs, into the 
firehouse plan. 


Concept Planning for the Firehouse and 
Pian Types 
Turnout time is the key element in firehouse plan- 
ning. When planning the firehouse the most im- 
portant feature is to group various functional 
spaces in a primary adjacency pattern so that 
movements to exit from the firehouse are mini- 
mized. Dispatching, travel, and turnout time are 
the key elements in the successful containment 
of the fire. 

The one-story firehouse has a series of plan 
types which can be categorized in the following 
manner (see Fig. 1): 


(A) One-Way Straddie of the Apparatus Area 
All of the support functions for this plan type 
are located to the left or right of the apparatus 
area. This plan type is the least desirable in that 
the plan has the longest travel distances to reach 
the apparatus area and therefore adds to the 
turnout time of the fire company. This plan type 
by its nature creates a circulation pattern which 
can be eliminated in other plan types. Other plan 
types have supporting areas responding directly 
onto the apparatus area. 


(B) Two-Way, U Wraparound of Apparatus Area 
This plan type is the most desirable for purposes 
of minimizing the turnout time in firehouse plan- 
ning. Using the same gross area for the standard 
two-company unit, it places all areas at the short- 
est possible distance from the responding appa- 
ratus. Another key element in this type of planning 
concept is that it separates the noisy areas of 
the firehouse from the quiet areas by the natural 
separation of the apparatus area. 


Chief Architect, Fire Department, City of New York, 
Director of Facilities Planning and Design, 1978. 
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SUPPORT AREAS FOR RESPONSE FUNCTION 


Fig. 1. 


(C) Two-Way Straddle of the Apparatus Area 
This plan type is the second most desirable for 
purposes of minimizing the turnout time in fire- 
house planning. The plan clearly separates the 
noisy areas of the firehouse from the quiet areas 
and may create circulation patterns in the support 
areas by not taking advantage of the back of 
the firehouse for support area use. This plan type 
is the same for the two-story firehouse with the 
quiet volume stacked over the apparatus area 
(see Figs. 2 and 3). 


(D) L Wraparound of the Apparatus Area = This 
plan type is unique in that the location of the L 
arrangement allows for the natural progression 
in locating the primary adjacency areas through 
the third-level adjacency areas as the L wraps 
around the apparatus area from the leg of the 
L to the toe. The key turnout spaces are placed 
in normal sequence by virtue of its form. One 
of the advantages of this plan type is the flexibil- 
ity for expansion along the apparatus area and 
the toe of the L, This plan type is the third most 
desirable with the advantage of potential for ex- 
pansion. 


Adjacency Relationships for Space 

Planning of a Firehouse 

The key concept in planning a firehouse for the 
shortest turnout time possible is the development 
of an adjacency planning concept. The main pur- 
pose of this concept is an in-depth study of spaces 
in a firehouse which require an “adjacency rat- 
ing" for purposes of functional planning of the 
firehouse to verify where the greatest amounts 
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of activity occur. These “activity locations” will 
then be joined in such a manner that a minimum 
amount of grouping time is required for the fire- 
fighting personnel to respond to the fire. This 
grouping time is extremely valuable to the re- 
sponse action, At this time the company officers 
develop a response strategy for the shortest route 
to the fire location and the problems of the fire 
condition. 


Primary Adjacency Spaces in this category must 
be directly connected in a physical manner to 
each other or directly to the apparatus area which 
is the key turnout location in the response action. 


Secondary Adjacency Spaces in this category 
must be placed at a midway location in the fire- 
house plan because of the dependency of function 
during day-to-day operations that are not of pri- 
mary importance. 


Third-Level Adjacency Spaces in this category 
are the least used in a firehouse and have no 
direct day-to-day operational relationship to the 
primary and secondary adjacency spaces. 


Primary Adjacency Spaces 
Dispatcher-housewatch area, lobby area 
Administrative—company offices 
Kitchen/recreation area/gym area/training 

area 
Lounge area 
Classroom facility with accommodations for 
television, videotape teaching 
Basic toilet area (close to high-use areas) 
Dormitory areas 
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Fig. 2. Typical plon and elevation of a one-story firehouse. Front elevation and floor plan of one- 
story firehouse which features “active” and "quiet" sections of the firehouse divided by the apporatus 
floor, a good example of the two-way straddle of the apparatus area. 


Turnout gear storage (can be third-level adja- 
cency according to response action strat- 
egy) 


Secondary Adjacency Spaces 
General shop, storage, repair area 
Cleanup areas 
Hose storage/drying area 


Third-Level Adjacency Spaces 

Apparatus parts storage 

Boiler plant, utilities, and emergency generator 
area 

Locker room area 

Miscellaneous storage areas 

Mgjor toilet-shower area, clothes washing and 
drying area 

Administrative area—not related to the re- 
sponse action 

Conference/public areas 

Any other function not directly related to the 
response action 


Note: Adjacency levels must be ascertained 
through in-depth interviews with fire department 
administrators and may change accordingly. 


Space-Planning Analysis to obtain the 
Gross Area Requirements for the 
Firehouse 


Prior to site selection it is essential that an archi- 
tect/space-planning analyst be retained for pur- 


poses of ascertaining the gross area requirements 
for the firehouse, A space-planning analyst is a 
new breed of expert whose main responsibility 
is to arrive at the most efficient total gross space 
required for the building. High building costs have 
necessitated the use of a space-planning analyst 
to obtain the /east gross area for the building 
function with maximum efficiency. 

The space-planning analyst will make in-depth 
studies of equipment, personnel, utility needs, and 
circulation and arrive at the optimum gross area 
requirements for the building. Prior to planning 
a firehouse, it is essential that all equipment and 
personnel needs are clearly delineated in numbers 
and size so that proper circulation allowances 
can be made for the proper functioning of the 
firehouse; these in turn will give the gross area 
requirements. As part of the study by the space- 
planning anclyst many options will be offered 
which will examine the level of maximizing or 
minimizing the space needs and the ultimate ad- 
vantage and disadvantage of each as they relate 
to the function of the building. 


Building ond Site relationship 


Three of the major considerations related to the 
building and site relationship are the building set- 
back, training area requirements, and the onsite 
parking requirement for firefighting personnel. 
The minimum setback is 30 ft and should ideally 
be standard at 65 ft to accommodate the largest 


piece of apparatus in the fire service. This will 
give optimum visibility for apparatus exiting from 
the firehouse, The apron area shall have the small- 
est possible slope to drain water and may include 
a hot-water underground piping system or electri- 
cal cable de-icing system to clear the apron for 
response purposes. All building sites require an 
Open area to one side of the firehouse for pur- 
poses of training with the largest piece of appara- 
tus available to the firefighting unit. A parking 
area to accommodate all personnel on duty at 
any one time is absolutely necessary, plus a mini- 
mum of 50 percent more as extra space for admin- 
istrative personnel. Beyond this point the parking 
requirement is a subjective judgment which may 
include parking spaces for public and social func- 
tions. The parking area is to be located adjacent 
to the dispatcher-housewatch area with visual 
control of the activity in the parking area. 

The main arterial street shall be wide enough 
to accommodate the apparatus with the largest 
turning radius. It is also essential that traffic con- 
trols be installed on extreme ends of the front 
property line to stop traffic during a response 
action. 

As a secondary consideration, any responding 
of apparatus directly into the low sun orientations 
shall be eliminated to do away with the vision 
problem of the quick transition from basic dark- 
ness to brightness and the ensuing accident poten- 
tial, by orienting the building properly. 

Wherever possible additional land should be 
allocated to the site footage for purposes of inte- 
grating the drive-through apparatus area ar- 
rangement in the floor plan. This method of return- 
ing from the response action creates less 
disruption in the street and potential for accident 
during the backing up of apparatus. 


DISCUSSION OF THE VARIOUS SPACE 
COMPONENTS IN FIREHOUSE 
PLANNING 


Dispatcher-Housewatch Area 


This key communication area is being formed as 
an independent operating space, completely 
sound-controlled for optimum hearing ability. It 
must be completely air-conditioned and have 
maximum visual control of the quarters and street 
conditions, Glass areas in the front of the house- 
watch are arranged in such a manner, that 180° 
of visibility in front of the firehouse is possible. 
The alarm lights button at the fire communications 
console is not limited to activating the alarm lights 
as in the past, The alarm button also activates 
the apparatus fume-exhaust system and a series 
of floodlights mounted on the front face of the 
building. These lights illuminate the apron area 
ond street for a safer response. An adjustable 
timer turns off the floodlights and the fume-ex- 
houst system after the overhead doors have been 
electrically secured shut. They can be activated 
manually through an override switch by the house- 
watchman in other than response situations. 


Control Functions of the Dispatcher-Housewatch 
Area This key communication area is also the 
center of all electronic switching devices which 
control the security and functioning of the fire- 
house and include: 

1. Gasoline and diesel pump operation 

2. Manual operation of floodlights mounted 
on the front of the building 

3. Security lights surrounding the problem 
areas of the building 

4. Manual control of fume-exhaust system 

5. Alarm lights for various parts of the building 
during response action 
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Second-story plan of the two-story firehouse. 


Fig. 3. Typical plans and elevation of a two-story firehouse, a good example of a two-way straddle 
of the apparatus area with the “quiet™ section stacked over the apparatus area. 


6. Daily-use light control 

7. Control of overhead doors with up and stop 
buttons only for safety purposes; down button 
located at overhead door location only 

8. A complete intercom system for immediote 
verbal communication to all areas of the firehouse 
plan 


Management Adjacency The planned adjacency 
of the housewatch and the company offices af- 
fords excellent audible communication between 
the dispatcher-housewatch area and the company 
offices—the management arm of the firehouse. 
Both areas also face the apparatus storage area 
and have glass walls, allowing for visual control 
of the apparatus floor. This adjacency of space 
is ideal for all aspects of communication and deci- 
sion making during initial turnout action. 


The Apporatus Storage Area 


This is the heart of every firehouse; its location, 
shape, flexibility, size, layout, and column-free 
approach will provide for easy, quick access from 
all areas in the four major concepts in planning 
a firehouse. These factors will provide the fire- 
fighting units with a good functional design for 
response purposes. The integration of the large 
areas such as the apparatus area and hose stor- 
age area into one large, open apparatus area 
and the elimination of the turnout gear storage 
from the apparatus area have allowed for “clear 
space’’ mobility. The single open space now offers 
greater flexibility in the apparatus storage area 
and may also function as an area for training 
and for storage of spare or down apparatus, 
Apparatus storage areas are now being 
equipped with a sophisticated fume-exhaust sys- 
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Front elevation of the firehouse. 


tem. The fume-exhaust system is activated from 
the alarm lights button located on the fire commu- 
nications console unit, The fume-exhaust system 
is capable of a massive exhaust pull of 5000 
cfm which is the equivalent of six changes of 
air per hour. A timer will automatically shut the 
system down after a set time lapse. Provisions 
have been made for the manual control of the 
fume-exhaust system when companies are not in 
a response action. A study of fume-exhaust pipe 
Jocations on the apparatus has allowed us to 
place intake grilles at optimum locations for 
greatest intake pull. Our goal is for the maximum 
elimination of fume-exhaust gases on the appara- 
tus floor. Upon the return of the apparatus to 
quarters, a manual switch operation can be uti- 
lized and the fumes can be exhausted as long 
as required for the comfort of the personnel. 

It is recommended that all apparatus areas 
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utilize single apparatus doors approximately 12 
ft wide by 14 ft high. Wide, single-opening appa- 
ratus doors are not recommended because of the 
possibility of having the door frozen closed due 
to a breakdown in the mechanized door opera- 
tion, This situation will put the responding appara- 
tus out of service and increase the response time 
of first-due apparatus. A pair of doors is more 
functional in that a breakdown in one door will 
allow the responding apparatus to maneuver 
through the other door. This will eliminate the 
turnout problem in case of an emergency break- 
down of one of the mechanized overhead doors. 
It is essential to include a totalizer on all appara- 
tus doors so that tension springs may be replaced 
on a preventive maintenance schedule based on 
predictive breakdown of the equipment. This 
standardization of door-opening size will simplify 
the storage of spare parts for repair purposes. 
All door operators, springs, track, turning shafts, 
and other accessory equipment of a single size 
will simplify the storage of parts while minimizing 
the inventory burden. It is recommended that all 
overhead doors be opened with electrical opera- 
tors for purposes of decreasing the turnout.time. 
Electrical operators shall have the capability of 
manual operation in case of breakdown of the 
motorized equipment, It is essential that the over- 
head-door-operating equipment be put on the 
emergency generator in cose of electrical failure 
in the community. 

Generally throughout the fire service, the hose 
tower is being eliminated as a functional need 
in the operation of a firehouse, With the use of 
sophisticated hose drying equipment and the use 
of polyester hose which does not require drying, 
the hose tower is being phased out in both new 
and existing firehouses. 


Turnout Gear Storage 


A well-planned firehouse shall have facilities for 
storing helmets, coats, and boots with accommo- 
dation for washing and drying out, as well as 
a floor drain system, The turnout gear storage 
area shall be secured with a pull-down see- 
through mesh gate arrangement and locking de- 
vice to secure the area while the company is out 
of quarters. Included as part of the equipment 
for this area shall be an electric heater for drying 
and an exhaust fan to clear out the humidity in 
the area. The wall and ceiling finishes in this area 
are critical for maintenance and shall include 
maintenance-free finishes such as permanently 
glozed surfaces. 


Slide Pole and Enclosures 


There is a movement in the fire service to generally 
eliminate the slide pole as o means of circulation 
from the second floor of a firehouse. Serious inju- 
ries have occurred in the use of slide poles. Their 
use is generally discouraged in favor of a stairway 
or the trend toward the one-story firehouse, wher- 
ever the land value permits, in all areas of the 
country. In some areas of the country, particularly 
in the urban areas, the air rights over firehouses 
have been sold to developers to offset the high 
land cost. 


Classroom-TV Amphitheater for 

Training Purposes 

The future of all training programs will be in the 
firehouse through the medium of closed-circuit 
television and videotape. For this purpose a so- 
phisticated space is required in order to create a 
positive environment for learning. The space will 


require complete acoustical treatment, theater- 
type viewing chairs, a sloped floor arrangement 
for viewing purposes, and a desk top writing sur- 
face. In terms of adjacency level, this space is 
classified as a primary adjacency and shall have 
direct access to the firefighting apparatus area. 


TYPICAL SPALE REQUIKEMENTS SUAVE 
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Kitchen—Dining Room-Recreation Area 


The kitchen—dining room area is completely plan- 
ned for reduction of maintenance and efficiency 
of operation. Each component shall be planned 
for the level of commercial use completely in stain- 


FIAM FORK QOTAINING THE GRASS AREA 





"FINE OEFAKTMENT 





“KEY CONTACT PERSON 









‘TELE. NUMBER 
“DATE 






ANA KEQUIKED 
INCLUDES 

INTAA~-CIACULATIN 
FACTOR. . 








ITEMS Re QUIAED 









* LADDER - TILLEA OPERATED 53 1040 x 
+ LADDER. TOWER 39' 00 x 
* LADDER REAR MOUNT 36! 1 x 
» PUMPER- STANDARD 16' 91 x 
+ PUMPER SQUIAT 39! 300 x 
+ RESCUE TAUCK 19 Ao x 
+ MRPORT CRASH “TAUCK so 656 x 
+ AMBULANCE 10 496 x 
+ BAUSH PIAL UNIT 10' 496 x 
* LIGHT TAUCK t' 5% x 
» COMMUNICATION VEHICLE 15 5% x 
* SPECIALTY VAN 15 5G x 
“CHEFS Care 15' 5% x 
+ HOSE STPRAGE Rack 100 x 
"HOSE DEYRA UNIT- ELECT 6 x 
Hise W UNIT 100 x 
* TUNNOUT GEAR STORAGE 8 SA.reeT |X 
[A Ptesori 
* COMMUNICATIONS COMSOLE UNIT 
STHDAND 3x 8 - (10 - 
+ STMIPARD CESK AREA 90 x 
+ LEGHM FILE 9 x 
+ TrBLE , 36° XG0" ; 60 x 
* SHELVING UNIT, 36°W x (7D it x 
* SIDE Chink g X 
+ TELE PRINTER | COMPUTAZED 
SE 9 x 


+ KITCHEN APA ATUN 120 
id conn Samus LENAIH, 
SINK DISUKUSHEA MAIS AsO 
WONK COUUTDR 


FON NUMBBA OF PBASOS 
6 


1% 

8 1G0 

10 Ob 

in i 

14 130 

IG $10 

1g 360 

* CONFEALNCE IN0ONS 

SEMINA FIR: © 100 
14 100 

[5 $00 

10 315 


SIZE OF CONFERENCE ROOMS 
Td VARY IN ACCORDANCE 


Fig. 4 Check-list form for firehouse planning. 
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Fig. 4 (Cont.). 


less steel. Included also are a large refrigerator 
and a six-burner range (commercial type) with 
a grill unit and oven. This is a heavy-duty commer- 
cial range with a proven successful performance. 
Included is a stainless steel range hood with re- 
movable and washable stainless steel filters, The 
ceilings are of’ washable acoustical tile and the 
floor and wall are finished In a ceramic or quarry 
tile, which has eliminated maintenance except for 
simple cleaning. 


Dormitory-Locker Room 


New planning concepts have the dormitory and 
locker-room spaces straddling the toilet-shower 
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and clothes-washing core areas, This provides 
sound isolation between the noisy locker room 
and quiet dormitory area, In cases where the dor- 
mitory area faces onto a traffic street it is best 
not to provide any windows on the dormitory 
walls facing the street. This type of planning will 
give maximum sound isolation and privacy for 
this quiet area of the firehouse. 


Chief's Quarters 


A refinement of the planning of the chief's quar- 
ters has produced a unique privacy aspect and 
efficiency of response. The chief's car and his 
turnout gear storage closet are located at the 
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base of the egress stair or circulation corridor 
at the apparatus floor level, with his office and 
dormitory having direct access to his response 
vehicle, In the typical two-story firehouse illus- 
trated (Fig. 3), the chief's quarters are located 
at the head of the stair at the second floor and 
he goes directly into his suite of rooms from the 
egress stair. This eliminates many unnecessary 
steps by giving the responding chief direct access 
to his response vehicle, This will eliminate circula- 
tion patterns which in the past carried the re- 
sponding chief through the company locker room 
and dormitory. There is a continuity of function 
between the chief's cor area, the chief's turnout 
gear storage, the egress stair, and the responding 
chief's office and dormitory; the adjacency of 
these spaces indicates a minimum circulation pat- 
tern, 


DISCUSSION OF THE ADVANTAGES OF 
THE ONE-STORY FIREHOUSE OVER THE 
TWO-STORY FIREHOUSE 


There is a national movement generally to elimi- 
nate the two-story firehouse as a planning con- 
cept in firehouse design. 

The arguments in favor of the one-story fire- 
house are mainly based on positive facts and 
response action strategy: 

1, Injuries to members of the responding fire 
companies resulting from the use of stairs and 
slide poles will be eliminated. 

2. Elimination of the physical exertion required 
in the constant up and down activity of a high- 
activity firefighting unit. 

3. It is apparent that the most economical solu- 
tion to firehouse design is the one-story firehouse. 
It is approximately 10 percent lower in cost than 
the two-story firehouse and becomes a trade-off 
when evaluating low land cost and the difference 
in construction cost between the one-story fire- 
house and the two-story firehouse. Although the 
one-time land costs have been made an obstacle 
to the one-story firehouse, the determining factors 
in the decision for a one-story or two-story fire- 
house shall be the efficiency of response and the 
reduction of maintenance and operational bur- 
dens which are life/cycle determinants, This main- 
tenance and operotion burden will far exceed 
the original cost of the land. 

4. As a secondary option for high land cost, 
the value of the land can always be recouped 
by selling the cir rights over the property for 
future development or for additional floor area 
to adjacent parcels as allowed by the zoning 
regulations in the particulor municipality. 
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Perhaps no item of police equipment or property 
has the potential for providing or denying optimal 
utilization of command and supportive services 
personnel in any greater degree than the police 
headquarters building itself, Earlier this century 
the automobile reduced the need for large num- 
bers of officers to provide on-street police service 
or for emergency standby purposes, but no such 
dramatic invention has reduced the nonline per- 
sonnel requirements of a police agency. Indeed, 
the complexities of staff and auxiliary services 
and the utilization of sophisticated automated 
data processing equipment and systems, the 
growth of planning and research activities, the 
increase in training requirements—all emphasize 
the need for sound planning of police facilities 
if both space and personnel are to be used effec- 
tively and economically. 

When an old building is recognized as inade- 
quate several alternative responses to the prob- 
lem may be identified: (1) doing nothing about 
the building or its floor plan and employing addi- 
tional personnel in numbers sufficient to overcome 
the operational handicaps of the existing facility, 
(2) reducing service to the public and to the line 
or field elements of the department whenever the 
physical and functional relationships of people 
and their work are such that they require more 
time and/or personnel than is presently available, 
(3) researching the departmental and public needs 
and redesigning and modifying those portions of 
the structure which present operational or admin- 
istrative problems, or (4) designing and construct- 
ing a new facility.' 

In some situations, the handicap of a poorly 
arranged building may be overcome by minimal 
reconstruction or relocation of offices and work 
areas, though this opproach may not always be 
used to great advantage in cases where unusual 
problems exist. It is generally unwise, however, 
to attempt to redesign the police station in an 
existing structure. Experience throughout the na- 
tion has shown that such moves may eventually 
cost more than new construction, and the results 
are seldom satisfactory, The most economical ap- 
proach, if viewed from a 20- to 40-year vantage 
point, probably will be in the design and construc- 
tion of a new facility. This is true becouse the 
expenses of reconstruction are essentially a one- 
time cost, but the personnel costs of employees 
whose work performance is limited or wasted 
through poor building design continue year after 
year. Moreover, delaying new buildings when the 
need is apparent can be costly because of rising 
construction costs. 

If only one unnecessary 24-hour per day posi- 


‘ Whenever o new building or a major restructuring 
of an old one is under consideration, the key decision 
to be made does not concern building design at all— 
it is analysis and aisol of departmental program 
and orgonization. All too often a building is designed 
to fit an antiquated, unrealistic agency structure. Thus 
a review of department organization should be made, 
accompanied by necessary changes, before a new build- 
ing design or modification of an old one Is attempted, 


Municipal Police Administration, 1971, International 
City Management Association, Washington, D.C. 


tion is saved or eliminoted by such a move, the 
annuol salary savings amounts to approximately 
five times the cost of one person's salary ond 
fringe benefits. Unnecessary recurring personnel 
expenditures are o major consideration in building 
design. The luxury of poor working quarters is 
beyond the reach of most police departments in 
the United States. Given an already under- 
manned field force, the additional cost burden 
for personal services occasioned by poor building 
design is a major consideration. Fortunately, there 
is a developing awareness of the impact of poor 
design on police efficiency and costs for personal 
services.” 


DESIGN OF A POLICE BUILDING 


In designing modifications of an existing structure, 
or when plans are drawn for a new police facility, 
many factors should be considered. These involve 
functional relationships, economy of space, public 
convenience, security, etc. 


Functional Relationships Offices and work areas 
of elements performing essentially the same tasks 
should be grouped so as to achieve maximum 
use of physical facilities, thereby avoiding dupli- 
cation of equipment or furnishings. For example, 
the work of records and communication units are 
so interrelated and mutually supportive that space 
arrangements should assure direct access from 
one to the other. Further, temporary reassign- 
ments of personnel could easily be made between 
the integrated elements as work loads vary be- 
tween the two. Administrative line officers should 
be grouped closely. Booking, identification, and 
detention operations must be so related that time 
and travel distance are shortened to conserve 
personnel resources and to avoid security prob- 
lems, 


Public Considerations Public access should not 
conflict with prisoner passageways or areas; this 
will avoid exposure of prisoners to the public and 
will eliminate the possiblity of harm to either. 
The public, of course, must be restricted in its 
movement within designated oreas of the build- 
ing. Avoidance of prisoners’ public contact elimi- 
nates the possibility of embarrassment, particu- 
larly to women and children, and criticism of the 
agency and its procedures. Also eliminated is the 
possibility of passing weapons to prisoners and 
escape efforts. 

Public counters or business windows should be 
within reasonable distance of the building en- 
trance to avoid public confusion and to limit the 
public's need to move about the police buildings. 
The public information and complaint desk should 
be adjacent to the communications or dispatch 
area. This is particularly important in the smaller 
departments. Equally important is provision of 
a single complaint counter or center; this avoids 


2 Under modern conditions of employment—the 40- 
hour week, generous vacation ond holiday leave, and 
in-service training, for example—about five persons, 
give or take small percentage differences, are required 
to man one fulltime post 24 hours per day throughout 
the year. 


duplication of services or permits better adminis- 
trative control and convenience. Public telephones 
for the use of attorneys, bondsmen, visitors, and 
the public should be located away from the main 
counter to avoid confusion and disruption of on- 
going police services. 


Goneral Design Considerations Building design 
should make possible the use of only one floor, 
or a section of one floor, during those hours when 
the administrative offices are closed. This concept 
has full applicability to both small and large agen- 
cies. Such design tends to keep operating costs 
low and improve general security. Whenever pos- 
sible, walls for offices, rooms, and assembly areas 
should be of modular construction which permits 
expansion and flexibility of operation, Metal and 
glass partitions, and even file cabinet dividers 
should be used for functional allocation of space 
whenever privacy is not a major consideration; 
open space should predominate. Lighting, decor, 
and acoustical treatment should be planned care- 
fully to increase comfort and efficiency of person- 
nel. 

Adequate parking facilities should be provided, 
including space for vehicles belonging to all agen- 
cies using the building, on-duty personnel, and 
clients and visitors, plus reasonable space for 
emergency needs. A distinction should be made 
between official and public needs. Location of 
parking space should provide for close access 
to the building by kinds of use. 


Communications, Records, and Evidence The 
communications operation, including radio con- 
soles, monitoring units, teletype machines, alarm 
systems, and telephones, should be housed in an 
air-conditioned, acoustically treated room. Tele- 
type machines may require separate and acousti- 
cally treated cubicles to minimize the effect of 
their noise. The room should be designed to assure 
privacy and security; only police personnel on 
duty in communications and records and certain 
other authorized personnel should have access 
to it. In addition, the communications center 
should be on a raised, paneled floor to allow 
for adequate conduits and wiring and to provide 
flexibility when rearrangement is necessary. 

Design of the records facility should provide 
for utilization of under-the-counter files in appro- 
priate locations. In addition, vertical shelf files 
should be used whenever practicable to reduce 
storage space; closed shelf files provide all the 
features of standard file cabinets but require less 
room. As suggested earlier, file cabinets of five 
or more drawers can be used effectively as space 
dividers which provide for o measure of privacy. 
Acoustical treatment, false floors, and air condi- 
tioning are essential in the design of space for 
electronic data processing equipment. Duplicating 
and printing machines which create noise prob- 
lems should be housed in acoustically treated cab- 
inets within the services area, 

Automatic multitape typewriters should also be 
located in a separate, acoustically treated room 
rather than in the general office area, Provision 
for the safekeeping of evidence and recovered 
property should be made within the services of- 


fices and should be separate from those facilities 
used for prisoners’ property. 


Detention and Related Facilities All prisoner fa- 
cilities should be located near the services element 
to enable personne! to perform booking and turn- 
key duties whenever possible, thus minimizing the 
need for jailkeeping staff. Provisions should be 
established whereby prisoners may be held in sep- 
orate security areas prior to being booked, This 
will prevent prisoners not yet booked from dispos- 
ing of possible evidence in their possession or 
from passing dangerous weapons through cells 
to prisoners already in custody. 

The outside entrance to the jail and detention 
facilities should open to a drive-in garage. Police 
vehicles should be able to drive into the interior 
of the police building, with the outer garage door 
opened and closed remotely from within the area, 
and still remain outside the main detention and 
booking area, A second door which separates 
the unloading area from passage to the jail, also 
electrically controlled from within, should be pro- 
vided. Means of providing security for the trans- 
portation of prisoners or material witnesses to 
court from the detention areas should be planned 
carefully, and conflicts with routes of nonpolice 
traffic within the building avoided. 

Visitors’ and attorneys’ rooms must maintain 
all but audible and visual separation between 
prisoner and visitor. 

A separate, secure storage area for prisoners’ 
personal property should be provided within the 
booking area, preferably under a counter. It 
should contain enough cubicles to allow each to 
be numbered to correspond to the cells and bunks 
within each cell. For example, the first compart- 
ment logically would be 1-A, meaning Cell Num- 
ber 1, Bunk A. It would contain property only 
if a prisoner were occupying that cell and bunk. 
This procedure would permit booking or detention 
personnel to immediately return property to a 
prisoner as he is released, avoiding unfortunate 
loss or destruction of property which has been 
mislaid or forgotten at the time of his release. 

Closed-circuit television may be installed at 
various vantage points within the security areas 
for protection of police and detention personnel 
and for observation of prisoners, if direct observo- 
tion of prisoners cannot be accomplished because 
of jail location or design without additional sta- 
tion personnel, A special portable extension tele- 
phone should be provided for prisoner use and 
located in a secure and private area within the 
detention facility. A gun reception and storage 
area should also be provided near the jail en- 
trance where police officers may turn in their 
weapons to the officer in charge before entering 
the detention areas. 


Provisions for Multiple Use Often classrooms, as- 
sembly, and other rooms may be designed to 
form a complex of interrelated multipurpose 
areas, giving sufficient flexibility to allow use for 
roll call, training classes, police community rela- 
tions meetings, public hearings, scout troop meet- 
ings, and other purposes. A little foresight in the 
design of this section of the building can save 
a considerable amount of wasted space which 
is used only sporadically. Coupled with careful 
planning of class or meeting schedules, the same 
space can often be used for almost the entire 
day. 


Service Facilities 


It is important to the progressive police adminis- 
trator that staffing requirements of the depart- 


ment's administrative and service elements be 
kept at the lowest level, consistent with continued 
high-quality service to other elements within the 
department and to the public. This is possible 
only when the design and physical layout of the 
police facility are responsive to this need. 

Important in the design of any building is the 
location of the records and identification files and 
the communications center. These are intimately 
related in function and purpose. If possible, the 
communications center and the records office 
should be located back-to-back, with facilities 
provided to allow for the direct exchange of in- 
formation during those hours when clerks are on 
duty in the records office. In those departments 
where records clerks normally are not on duty 
around the clock, direct access to current records 
must be provided for the communications person- 
nel; otherwise the lack of immediate availability 
of previously gathered information will handicap 
field forces. 

The property room should also be located in 
or near the records center and close to the public 
information counter or desk. The communications 
center should be o room of sufficient size to pro- 
vide an adequate number of dispatchers’ posi- 
tions, status boards, a supervisor's monitoring and 
backup position (perhaps only a desk initially, 
later to be replaced by a complete radio console), 
and teletype transceiver units. The records staff 
should be trained so that its personnel can provide 
additional manpower in the communications cen- 
ter during periods of maximum dispatching need. 
Unless appropriate physical facilities are provided 
to allow mutual assistance, additional personnel 
must be assigned to the communications section 
to allow it to handle overloads as well. 

The auxiliary services work area should be air 
conditioned to provide optimum comfort for per- 
sonnel and citizens conducting business there. 
Provisions for rest rooms, filing cabinets, and 
space for additional personnel during peak work 
periods should be provided near the communica- 
tions center. It is axiomatic that the greater the 
distance to these areas, the greater the manpower 
cost to the deportment. 


Administrative and Investigative 

Offices 

The location of offices for the chief of police, 
division command offices, and the working offices 
and areas for criminal investigators, vice officers, 
youth officers, and administrative and staff sup- 
port personnel, while not perhaps as critical as 
that of the records and communications center, 
has far-reaching operational and public relations 
implications. 

Depending upon the size of the department, 
the chief of police and top-level command officers 
should have some freedom of movement and pri- 
vacy. Some chiefs find it nearly impossible to 
function effectively while in their offices because 
of constant interruption by visitors who should 
normally be assisted by desk officers or other 
personnel. Frequently a visitor will demand to see 
the chief, rather than the proper officer or em- 
ployee, simply because of inadequate provision 
for privacy. Too few persons see this as a design 
or office layout problem, insisting that ‘with 
proper control the interruptions will be kept at 
a minimum." The chief of a small or medium- 
sized department will soon find that the sight 
of him at his desk, with no one else in the room, 
indicates to many citizens that he should be avail- 
able to talk to anyone, Therefore, certain offices 
should not be located immediately adjacent to 
the main public entrance unless some screening 
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or physical separation is provided which allows 
privacy and freedom of movement to and from 
the offices. 

For the same reasons, offices of the youth unit, 
the vice unit, and the intelligence unit should be 
located away from the normal public traffic flow 
areas. However, they should be relatively close 
to the police officers’ entrance to the records area, 
Often the desired degree of isolation con be pro- 
vided by rear entrances or alternate routes of 
exit. Informants, victims of potentially embarrass- 
ing crimes, parents of youths apprehended for 
offenses, and cooperating officers from other 
agencies generally do not wish to expose them- 
selves to persons in the building for fear of recog- 
nition, injury, or other reasons. The feeling that 
the department is concerned with their privacy 
or their personal safety frequently assists investi- 
gators in persuading citizens to cooperate in in- 
vestigations in which they would normally main- 
tain silence. Further, the damage caused by the 
unexpected exposure of a witness, informant, 
criminal partner, or an otherwise unknown officer 
to a suspect who happened to be in the station 
for some other reason is often irreparable. 

The layout of investigators’ work areas should 
be kept simple and free of the honeycomb or 
cubbyhole design found in many stations. Private 
offices should be provided only for the com- 
mander of the unit in small and medium-sized 
departments and only for the top-level subordi- 
nate commanders in the larger agencies. Investi- 
gators should have individual lockers for clothing 
and equipment required for normal work, with 
nominal filing cabinet space for paperwork associ- 
ated with current cases. 

A good investigator can seldom justify a pri- 
vate desk and file cabinets, for most of his work 
will be in the field, in the preparation of reports, 
and in attendance at court, inquests, and hear- 
ings. Many agencies utilize a series of tables or 
salesmen's desks for the investigators’ use while 
reading records, taking notes, or dictating re- 
ports, thus minimizing the need for furniture and 
space. In such situations, a number of semiprivate 
interview areas are sometimes provided for ques- 
tioning witnesses, informants, and other persons, 
However, responsibility for providing interview fa- 
cilities for prisoners remains with the auxiliary 
services element so that prisoners need not be 
removed from within the security area, The same 
precautions apply for line-up or show-up rooms, 
and they should not be placed in the investigative 
office areas. 

The offices of division commanders need not 
be removed from the general area of their subor- 
dinates’ work areas, but patrol and traffic person- 
ne! assembly and roll-call rooms may be multipur- 
pose facilities some distance from the division 
offices. Whenever possible, the highest ranking 
commanders’ offices should be close to the chief's 
office and the conference room. 

Other administrative offices such as those used 
by training personnel, planning, and internal af- 
fairs personnel also should be located in the same 
area so that the command staff will be close to 
these support units. These working areas also 
should be predominantly open space with a mini- 
mum of private offices or rooms. Modular wall 
dividers and desk or filing cabinet separators are 
sufficient to divide space among several major 
elements performing similar or related work. 

One major consideration involves the location, 
design, and use of the police garage. Generally 
speaking, no attempt should be made to combine 
the auto maintenance or storage garage with a 
prisoner unloading area except in smaller depart- 
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ments. The garage and prisoner entrance may 
use the same door, but there should be a secure 
“tunnel” or section set aside which would allow 
the vehicle carrying prisoners to be completely 
isolated inside the security area after the door 
is closed. Sufficient space must be allowed so 
that several prisoners may be taken from the pris- 
oner van without endangering the officers in- 
volved. Preferably, this area should not be visible 
from within the remainder of the garage. 
Vehicle storage facilities located inside the go- 
rage should provide enough space to house most 


vehicles not in use, especially in areas where the 
weather is severe. The garage entrance should 
not open directly onto a public street or a heavily 
used alley unless sufficient space is provided so 
that police vehicles need not be backed out into 
oncoming traffic. If also used for maintenance 
and repair of departmental vehicles, the garage 
should be provided with additional space for a 
small office, parts and storage, and the actual 
repair and maintenance area. If possible, the ga- 
rage should not occupy prime first-floor space, 
especially in larger communities where the police 


building is situated in the congested downtown 
area, 

A final matter of building design involves the 
departments’ marksmanship program. A depart- 
ment often will need an indoor as well as an 
outdoor target range, but careful planning mini- 
mizes the space required. If properly designed 
and constructed, the range may sometimes be 
combined with other training facilities, especially 
in smaller agencies where the shooting program 
does not require fulltime use of the area. 


By JOSHUA H. VOGEL, AIA 


Police stations represent one of the necessary 
governmental functions requiring careful plan- 
ning. One of the most serious administrative 
problems confronting most police forces is 
lack of sdequate or proper space and facilities 
for a police headquarters and jail. 

There are two main objectives to be consid- 
ered in the construction of the police depart- 
ment building: first, the handling and pro- 
cessing of the prisoners; second, the service 
to the public. The arrangement should be such 
that prisoners may be handied within the police 
department itself, without allowing those 
prisoners to be in contact with the public gen- 
erally. 


Plans Developed for this Section 


The plans shown represent the results of the 
field survey and study by the police chiefs 
advisory committes and subcommittees. Par- 
ticular attention was given to room sizes and 
the arrangement in the pian of these various 
spaces in relation to one snother, so as to 
ensure safe flow of traffic within the building 
by the public and security control of the 
prisoners by the police force without unneces- 
sary duplication of staff. 

The ideas reflected are based on past experi- 
ences with similar police stations now in use, 
and the explanation which follows each plan 
directs attention to some of the important 
elements suggested for inclusion in new struc- 
tures. 





SITE REQUIREMENTS 
A. General 


Police stations should be planned as if they 
are to be in a separste location from other 
structures. If analysis of site locations for a 
police station permits other structures housing 
other city functions (such as city hall or fire 
station) to be erected on the same site without 
interfering with the proper discharge of func- 
tions, then one central site can be chosen, 

The jail section of a building should be above 
the ground and set beck far enough from the 
property line to prevent contact between 
prisoners and persons outside of the building. 
Jail quarters should be accessible to a loading 
space at, or within, the building for the trans- 
portation of prisoners. It should be located 
where the vehicular traffic ia not too heavy. 

Off-street parking, space for expansion, 
light and air on all sides, and separate en- 
trances must be provided whenever possible. 


Small Cities and Towns 


It has been found in amall, compactly built 
cities and towns that one location will serve 
all city departments under one roof. When the 
city or town area extends only o tew blocks 
in any direction, access to arterial streets 
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is readily possible. Such a central site, how- 
ever, should be so laid out that it gives an 
opportunity for the public to enter the admin- 
istration rooms from one street, the fire de- 
partment from another side street, and the 
police department from a third side or trom the 
reer. 

In all these cases, the location in relation- 
ship to the various land uses, the street pat- 
tern, and size of the site itself makes it pos- 
sible that this central site can heve all the 
governmental units in one location and still 
meet all the site requirements of the individual 
functions separately. 


GENERAL DESIGN INFORMATION 
A. Horizontal Plan 


A building with the least number of floors is 
more economical to supervise becsuse less 
personne! is required to supervise it. While 
a building of several floors may cost less in 
construction and be a saving in site costs, the 
extra outlay for administrative personnel, 
year after year, will never cease; in time it may 
be far greater than the additional cost of the 
desirable horizontal plan. 


B. Construction Building Code 


The building should be fire resistant, properly 
lighted, heated, and ventilated. The plans 
should be arranged to prevent smoke and hot 
gases, from cooking or heating units, from 
passing through the building at any time. 

Fire safety devices such as standpipes, fire 
hose, extinguishers, and alarms should be 
amply provided. 

If the building is of two stories or more, two 
or more enclosed stairways should be provided 
according to building regulations for fire 
hazards. 


C. Facilities 


1. Windows Windows adjacent to jail quarters 
should have steel! bars or steel detention sash 
with screening devices and be inaccessible to 
prisoners. All parts of detention quarters 
should be seperated from exterior walls by a 
mesh partition, parallel to outside walls and 
3 ft inside them, to prevent passing of con- 
traband, exhibitionism, and to give passage 
for supervising personnel. 


2. Storage A safe storage place should be pro- 
vided for cash and valueble articles. 


3. Firearms Firearms, weapons, and medicines 
should be stored in strong, securely locked 
cabinets inaccessible to prisoners; i.e. they 
should be kept in locations removed from jail 
quarters and corridors, 


4. Firefighting Apparatus All fire hazards should 
be guarded against. Avoid exposed electrical 
installations, wood partitions, straw ticks, 
paper, rags, and other combustible materials. 
Fire hose in locked cabinets should be easily 
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accessible for inspection, for jail personnel 
to have for drilling, and for use in event of 
fire or emergency. 


5. Telephone, Radio The telephone and radio 
service should include equipment for fire calls 
and suxiliary fire alarm as well as provision 
for right-of-way calls, conference calls, watch 
calls from stations of duty, and supervisory 
calla. 


6. Detective Division The location of a detective 
division will depend upon the workload in- 
volved and the number of detectives employed. 
There should be s main detective office large 
enough to permit all detectives to get together 
for briefing and instructions, In addition, there 
should be small rooms located adjacent to the 
main detective office, which can be used for 
interrogation purposes. These need not be 
elaborate and require only a desk and two or 
three chairs, 


7. Show-up Room in case o show-up room is 
desired, it should be located in such a manner 
as to permit the shuttling back and forth of 
prisoners from the confinement quarters to 
the show-up room without coming into contact 
with the public. 


8. Visitors’ Room A visiting room should be pro- 
vided so as to promote informal interviews 
under adequate supervision. This visitors’ 
room can serve for visitors for the prisoners 
or a8 8 conference room between an attorney 
and e@ prisoner. It should be so locoted that 
the prisoners’ entrance is on the jail side and 
the visitors’ and attorneys’ entrance is from 
the public side. A separation between prison- 
ers and visitors inside the room should be pro- 
vided by at least a fine meshed double screen- 
ing or heavy plate glass windows. Another 
type of separation is the use of a table at least 
3 ft wide with ao partition extending to the floor 
and the partition above the table running to the 
ceiling so that it is impossible to pass even the 
smallest item of contraband. 


9. Interview Room A  separete interviewing 
room should be provided for the use of at- 
torneys, probation officers, and social welfare 
workers. 


10. Examining Room This same room, if prop- 
erly located, can aiso serve as an examination 
room for the medical officer. For medical facil- 
ities, a locked steel cabinet for the medical 
equipment can be placed on the wall in one of 
the examination rooms. 





11. Kitchen When the jail averages more then 
15 prisoners a day, a properly equipped kitchen 
has been found advisable. There should be s 
refrigerator room and locked storage closet, 
The kitchen should be equipped with a stove 
for top and oven cooking. If it is a two-story 
building, one kitchen only on the first floor is 
recommended and dumbweiters may be used, 
with a pantry on the second fioor. In cases 
where the food is brought from the outside 
and not cooked on the premises, the kitchen or 
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pantry should at least have modern sterilizing 
dishwashing equipment. 


12. Laundry A laundry should be included in 
the jail, with modern-type equipment and a 
sterilizer for clothing and bedding, 


13. Janitor’s Slop Sink A janitor's slop sink 
should be placed in an open space large enough 
so that mops and cleaning gear can be hung 
on racks exposed to sun and air. This janitor's 
room should be well ventilated and inacces- 
sible to prisoners. 


14. Segregation Male and female prisoners 
must be kept entirely separate. Other segrega- 
tions are necessary, such as separations of 
juveniles, sentenced from unsentenced prison- 
ers, those with crime records and disciplinary 
cases separated from drunkards, vagrants, 
traffic violators, and witnesses. Prisoners 
of unsound mind, contagious disease carriers, 
and known sex perverts must be isolated. 
Plans should provide close and readily main- 
tained supervision of the jail sections housing 
drunks, the insane, or the mentally disturbed, 


15, Cells The cells should be arranged so that 
maximum security is provided for prisoners 
serving time, and these cells must be sep- 
arated from those housing material witnesses. 
The maximum noumber of individual cells 
makes possible segregation of prisoners. In- 
dividual cells are advised for small jails where 
accommodations are limited. Cells for women 
prisoners, where women prisoners are rarely 
housed, can be used for juveniles. One cell 
should be capable of heavy padding for violent 
prisoners and should be unfurnished. 


16. Cell Fumiture Celis should be equipped 
with toilet, washbowl, a locker or cabinet 
(preferably an under-bed type), a table, and a 
chair or stool. The cell beds should be metal, 
equipped with a clean mattress, clean sheets, 
mattress cover, blankets, pillow, and pillow- 
case. The bed should have a rigid bedspring 
frame bracketed to the wall. The washbow!l 
and toilet should be prison type. 


17. Dormitories Dormitories should have at 
least 75 sq ft of floor space per prisoner, have 
10 ft ceiling height, and there should be at least 
one toilet and one washbow! for each eight 
inmates or fraction thereof. 


18. Tanks Tanks can be equipped with a fas- 
tened bench and open toilet and urinal for 
prisoners. Tanks should be limited to accom- 
modate not more than 15 men each. 


19. Floor Drains All the various portions of the 
building should contain floor drains to make 
it possible to flush out the floors to avoid 
odors. 


20. Lighting it is desirable, where possible, 
that the prisoners living quarters be accessible 
to the entrance of sunlight, and the walls 
should be painted in light colors. Where light 
is dependent upon electrical fixtures, the fix- 
tures should be the built-in, tamperproof type 
with tempered plate glass front for protection 
of the lamp. 


21. Plumbing Adequate water and sewage sys- 
tems should be provided, Provision for prison- 
ers to obtain drinking water should be pro- 
vided by the installation of recessed sanitary 
drinking fountains installed throughout the 
jail. Bathing facilities (showers) should be 
available for daily use. In the larger police 


stations, some tub baths for women are recom- 
mended. Thermostatically controlled, con- 
cealed mixing valves should be provided for 
all showers and hot water supply to lavatories. 
For flushing devices, the contro! should be 
vandalproof, pushbutton-operated, and fiush- 
ing type valve adjustable for flushing time. 
Toilets and urinals should have o similar type 
of pushbutton valve. Lavatories should be 
equipped with self-closing, pushbutton-op- 
erated valves and integral supply spout and 
nozzle and an integral slow-draining strainer. 
Hand-operated valves, which are easily dam- 
aged, should not be used. Waste and vent 
stacks, as well as supply and exhaust ducts, 
must be properly constructed so that the 
prisoners cannot use them for communication, 
Plumbing fixtures should be wall-mounted in 
the tanks and individual cells. For padded cells, 
a flushing-rim floor drain is the only toilet fix- 
ture which can be used, and its flushing valve 
should be located in the pipe space to be 
operated only by supervisory personnel outside 
the cell. 

Showers shall have vandalproof head with 
concealed pushbutton-operated fushing-type 
valve with adjustable flushing time, and, as 
mentioned above, all hot water should be ther- 
mostatically controlled to prevent scalding. 


22. Receiving Garage 9A receiving garage should 
be built immediately adjacent to the building 
or made a part of it, so that cars could drive 
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in off the street or alley directly into the garage. 
This garage should not be used for parking 
purposes but merely for the discharge of 
prisoners when they are brought to the police 
station. The jail elevator should be in such a 
position as to be easily available directly from 
this garage, 


POLICE STATION—CITIES OF 3,500 AND 
7,000 POPULATION 


A. General Needs 


Although a city with 3,500 or 7,000 population 
requires less jail space, nevertheless, space 
for traffic reports and courtroom is needed, 
and it is most important to have a one-story 
plan well arranged, as personnel is very limited, 

The same requirements for circulation, isola- 
tion, and public and private entrances, as 
described for the larger cities, are equally 
important. 

The prisoner booking room, jail, and general 
office should be arranged so that one officer 
can book and supervise prisoners, handle 
communications, and serve the public without 
leaving the main office. The entrance to the jail 
and routing of prisoner traffic must be separate 
from the public area traffic. There should be 
an enclosed, escapeproof hallway or area for 
conducting prisoners from the jail to the court- 
room. 
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Pian of police station for city of 3,500 population. One story, lot 48 by 74 ft, building 2,784 sq ft. 


B. Police Station City of 3,500 Population 


The floor plen for 3,500 or tess population on 
8 small lot on # corner street has all the needed 
central control but has few offices and a small 
jail (see Fig. 1). 


1, Courtroom The courtroom is located so as to 
be accessible to men prisoners, while women 
prisoners cen be brought through the office 
to court. 

As the courtroom is sometimes used for spe- 
cial meetings, it is planned to have a separate 
entrance lobby so the public need not pass 
through the police station foyer and disturb 
the office at night. 


2. Men's Colls One padded cell, one two-bed 
cell, and a large tank are provided. The tank 
can serve as 6 deyroom in this plan. Beds could 
be placed in the tank. 


3. Multiuse Cells The multi-use isolation cell 
with two beds can be for isolation, fottwo in- 
mates, for juveniles, or, in rare cases, it can be 
used as a women's cell, in which latter case « 
matron must be calied in and the examination 
room is for her use, The multipurpose cell 
could be arranged for two two-beds so that 
altogether six inmates could be accommodated. 
if beds are placed in the tank, up to ten inmates 
could be housed. 


4. Pantry The pantry is for service and dish- 
washing in case meals are so arranged. It can 
be used as ao small laboratory if not used as a 
pantry. 


5. Possible Expansion if the particular city hes 
0 greater maximum number of prisoners, it 
should be noted that the men's jail could be 
expanded into the carport space by placing the 
cerport space farther back on the lot and build- 
ing more cells on the cell side of the corridor, 
A dayroom in back of the tank side of the cor- 
ridor could be provided. 


Summary of Requirements 
Population; Less than 3,500. See Fig. 1 for plan 
Number of Persons in Police Department: Male 
officers, 4 
Parking: Space for police officials’ cars and 
public's vehicles, 4 (min.) 
Estimate of Space and Facilities, Requirements 
for 
1. General Police Administration Opera- 
tions: 
A. Executive's Requirements (Room or 
space sizes in feet): 

1. Chief's office: 8 by 14 

2. Private entrance 

3. Conference room: Combined with 
courtroom 

4. Cooperating officer's room: 8 by 10 

B. Records and Clerical: 

1. Central records maintenance: 
Combined with main office, traf- 
fic records, and personnel rec- 
orda. 

2. Map space: In main office 

Cc. Communications: 
1. Telephone and radio: In main office 


D. Training: 
1. Classroom: Combined with court- 
room 
2. Library: Combined with chief's 
office 


3. Supplies storage: Combined with 
main office 
E. Identification: 
1. Prints: Combined with shakedown 
room 


il, Prisoners and Jail Facilities: 
A. Receiving, Processing, and Confine- 
ment: 
1. Drive-in garage: 12 by 25 
2. Booking, searching room: 10 by 


10 

3. Medical examination room: 8 by 
8 

4. Isolation cell: One, 7 by 8 

5. Violent cell: One, 7 by 7 

6. Tank: 12 by 12 

7. Dayroom: Combined with tank 

8. Toilet; In celis 

9, Shower: 3 by 7 

10, Attorneys’ interview room: 9 by 
9 

11. Storage: Combined with janitor's 
room 

12. Storage prisoners’ property: 
Vault 4 by 6 


13. Prisoners’ waiting space to court- 
room: 4 by 8 
14. Pantry: 6 by 8 
8. Separate Rooms, Facilities for Women 
Prisoners: 
1. One multi-use isolation cell: 12 by 
12 
2. Shower, toilet: 3 by 8 
3. Matron’s room: Combined with 
examination room: 8 by 8 
4. Matron's toilet: 3 by 8 
C. Separate Rooms for Juvenile Pris- 
oners: 
1. Use multi-use isolation cell 
Wl. Receiving and Assisting Public: 


1. Separate entrance foyer: 10 by 
14 
2. Public toilets: Men's and wo- 


men's, each 5 by 10 
3. Public telephone: In foyer 
4. Complaint counter: Combined 
with main office, traffic violations 
and reporting accidents 
IV. Police Personnel Requirements: 
1. Male tocker room: 6 by 8 
2. Toilet: Combined with 
room 
V. Police Property Requirements: 
1, Storage of recovered, stolen 
bicycles: Combined with meter 
repair, 12 by 24 
2. Storage of recovered stolen prop- 
erty 
3. Storage of Police Department 
supplies: 8 by 8, near vault 
Vi. Police Building Maintenance Require- 
ments; 
1, Janitor's room: 6 by 10 
2. Boiler and fans; 10 by 10 


janitor's 


3. Heating, ventilating: Combined 
with boiler room 
4. Repairs: Combined with meter 
repair room 
Vil. Courts: 
1. Police courtroom: 16 by 23 
2. Clerk's office: Combined with 


attorney's room, 9 by 9 
3. Attorney's room: Combined with 
interview room 
Vill. Public Sefety Education: 
1. Safety: Combined with main office 


C. Police Station—City of 7,000 Population 


The plan shown in Fig. 2 for 7,000 population 
is for a nsrrow site on @ street corner. 


1. Offices and Courtroom Offices for officers 
and the central record office and courtroom 
ere provided. A 4-ft wall space is needed for 
the intercommunication system in the office, 
The attorney-clerk's room must serve also as 
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visitors’ room in conjunction with prisoners’ 
waiting hall back of the courtroom. 

The matron's office must serve for visitors’ 
room for women; and the attorney-clerk’s 
office, in conjunction with the corridor for 
men prisoners, must serve for visitors’ room 
for men. 


2. Women's Jail The women's cell for four in- 
mates and adjacent cell for two inmates could 
be used for juvenile or isolation cells, 


3. Pantry The kitchenette is a pantry for serv- 
ing food brought in from outside and placed in 
trays, and for dishwashing. 


4. Mon's Jail For men there are two isolation 
cells, one padded cell, and four four-bed cells, 
thus housing 18 men besides those in the tank. 
Dayroom for the privileged is provided. 


Summary of Requirements 
Population: Less than 7,000, See Fig. 2 for 
plan. 
Number of Persons in Police Department: 
Male officers, 8 to 10 
Parking: Off-street parking area for police 
vehicles adjacent to the police building; 2 cars. 
Area required for parking cars of persons who 
visit police headquarters; 2 cars. Total, 4 cars 
(min.), 
Location of Police Headquarters Facilities: 
In the business district or manufacturing dis- 
trict. The building should be by itself if pos- 
sible. If not, with the city hall, If it is combined, 
the lights, heating, and ventilation for the 
police department are to be operated sep- 
arately. The police station should have separate 
entrances, one for the public and one for 
prisoners. 
Estimate of Space and Facilities, Requirements 
for 
|. General Police Administrative Opera- 
tions: 
A. Executive's Requirements (Room or 
space sizes in feet): 
1. Chief's office: 11 by 14 
2. Private entrance: Yes 
3. Conference Room and Classroom: 
Combined with courtroom 
4. Chief's office toilet: 3 by 8 
5. Chief's office clothes closet: 2 by 


4 
B. Records and Clerical: 
1. Central records maintenance: 


Combined with main office, traffic 
records, and personnel records 
2. Map spece: In main office 
3. Mimeographing: In main office 
Cc, Communications: 
1. Telephone and radio in main office 
2. Public telephone in foyer 


D. Training: 
1. Classroom: Combined with court- 
room 


2. Library: In chief's office 
3. Firearms range: At city sports- 
men's range 
4. Supplies storage: Combined with 
main office 
&. Identification: 
1. Photographing and Fingerprinting 
room 
2. Darkroom: 6 by 10 
3. Lineup or show-up: 
with courtroom. 
il. Prisoners and Jail Facilities: 
A. Receiving, Processing and Confine- 
ment: 
1. Drive-in garage: 12 by 24 
2. Booking and searching room: 10 
by 10 


Combined 
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3. Medical examination room: Com- 10. 


bined with booking room 


4. Isolation cells: Two, 7 by 8 each WwW, 


5. Violent cells: One, 7 by 7 


6. Group cells: Four, four bunks 12. 
each 13 

7. Tank: 10 by 12 14 

8. Dayroom;: 12 by 19 

9. Toilet and shower room: One in 15 


dayroom 
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Fig. 2 Plan of police station for city of 7,000 population. One story, lot 50 by 100 ft; building 4,300 sq ft. 
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16, Prisoners’ waiting space adjacent 
to courtroom: 3 by 10 
17. Kitchenette-pantry: 7 by 12 
18. Food storage: 4 by 7 
B. Separate Rooms for Women Prison- 
ers: 
1. One group cell: 
bunks 
2. One isolation cell: 6 by 10 
3. Shower, toilet 
4. Matron’s room: Combined with 
examination room, 7 by 10 
Ill. Receiving and Assisting the Public 
1. Separate entrance foyer: 8 by 15 
2. Public toilets: Men's and women's: 
Each 6 by 6 
3. Public telephone: {In anteroom 
4. Comptaint counter: Combined with 
traffic violations’ bureau and traf- 
fic accident reporting counter 
IV. Police Personnel Requirements: 
1. Male locker room: 8 by 10 


12 by 12, four 


2. Coffee bar: Combined with 
kitchenette 
V. Police Property Requirements: 
1. Storage of recovered stolen 


bicycles: 14 by 14 
2. Storage of recovered stolen prop- 
erty 
Vi. Police Building Maintenance Require- 
ments 
1. Janitors room: 4 by 7 
2. Boiler and fans: 8 by 14 
3. Heating and ventilating system 
4. Electrical controls 
5, Water controls 
Vil. Courts 
1, Police courtroom: 17 by 30 
2. Court clerk's office and city at- 
torney's office: 8 by 8 
Public Safety Education: 
1. Safety education office: Combined 
with main office 


Vill. 


— STATION—CITY OF 15,000 POPULA- 


A. Plan 


The sketch plan illustrates how arrangements 
provide for central contral with public and pri- 
vate entrances and separated, isolated quar- 
ters for juveniles, men, and women without 
any necessity for different classes of prisoners 
to cross each others’ quarters or intermingle. 
For 15,000 population or less, a plan of a 
one-story building is shown in Fig. 3 


B. Room Spaces 


1. Central Offices All the necessary offices for 
administrative functions are provided. Offices 
for chief and assistant officers are accessible 
to the jail or to the public. The public, however, 
is separated from prisoner areas. The main 
office oversees the whole first floor with a min- 
imum of personnel on duty at any one time. 


2. Courtroom, Prisoners’ Waiting Room The court- 
room has the public entrance at one end, and 
at the other end the prisoners’ waiting room 
adjoins. In this case the prisoners’ waiting 
room is also arranged to be used in conjunc: 
tion with the visitors’ room, 


3. Booking Room The booking room or shake- 
down is central to the men’s jail and the 
juveniles’ or women's quarters. The interrogs- 
tion room can also be used as 8 matron’s office 
as needed, 
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4. Juveniles’ Women's Cells There are cells for 
four juveniles. For the women’s jail, there is 
a cell for four inmates and a small tank, which 
can also serve a& an isolation cell. 


5. Men's Jail For the men's jail there is one 
sight-bed group cell which can be used for 
trusties, two isolation cells, one padded cell, 


who visit police headquarters; 3 to 6 cars. 
Total, 9 to 12 cars (min.) 
Estimate of Space and Facilities, Requirements 
for 
|, General Police Administration Opera- 
tons: 
A. Executive's Requirements 
or space sizes in feet): 


(Room 


C. Communications: Combined with 
general office 
D. Training: 
1. Classroom: Combined with court- 
room, 17 by 24 
2. Library: Optional, 10 by 12 
3. Firearms range: 15 by 70 
4. Supplies storage: 6 by 6 


and one sixteen-bed and one eight-bed group 1. Chief's office: 12 by 12 to 12 by 15 E. Identification 

cell with dayrooms. A maximum number of 34 2. Private entrance: 3 by 6 1. Photographing and fingerprinting 
men can be housed, besides those in the tank, 3. Conference room: 10 by 10 rooms: Combined with record 

4. Chief's office toilet: 6 by B room, 9 by 12 

6. Second Floor Altermate it should be noted that 5. Chief's office clothes closet: 2 by 2. Photographic dark room: 6 by 8 
if the men’s jail is on the second floor, the jail 4 3. Identification records: Combined 
quarters are not over the juveniles’ or women's 6. Assistant chief's office: 9 by 10 with main office 

jail quarters. Intercommunication thus is im- 7. Chief's secretary's office: Com- 4. Storage: 6 by 6 or combined with 


possible and there are no special construction 
problems. The second floor, however, requires 
one more officer on duty than would be re- 
quired in the case of the one-story plan. 


7. Stairs The enclosed possage and/or stairs 
to the courtroom for men prisoners is pro- 
vided for whether @ one-story or @ two-story 
plan is adopted, 





bined with main record room, 10 
by 17 

8. Other: waiting room or public 
lobby: 15 by 20 

8B. Records and Clerical: 

1. Central records maintenance, in 
main office, 12 by 18 

2. Map room and library (accidents 
and crime data); Combined with 





hall lockers 
5. Lineup or show-up: Combined with 
courtroom 
F, Office for Use of Other Enforcement 
Agencies’ Representatives (Military 
Police, Federal Agents, Parole Of- 
ficers): 10 by 10, optional 
il. Prisoners and Jail Facilities: 
A. Receiving, Processing, and Confine- 
































| 
| 
| 
| 
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officers’ briefing room, 9 by 15 ment 
Summary of Requirements 3, Old records storage: 4 by 6 1. Drive-in, escapeproof garage: 
Population: Less than 15,000. See Figs. 3 4. Men staff toilets and lockers: 8 15 by 25 
and 4 tor plans. by 10 2. Booking and searching rooms: | 
Parking: Off-street parking area for police 5. Women staff toilets and lockers: 10 by 12 
vehicles adjacent to the police building: 6 cars. Bby 10 3. Physician's office and medical 
Area required for parking cars of persons 6. Meter repair room: 10 by 12 examination and treatment | 
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oe of police station for city of 15,000 population. Building 6,000 sq ft. (a) First floor plan. (b) Second 
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rooms: Combined with interro- 


gation room 


Violent cells: One, 6 by 7 
Group cells: Two, 8 by 13 


Neos 


15 by 24 
Tank: 12 by 17 


9. Dayroom: Two, 9 by 20 and 12 


by 20 

10. Toilet in cells and shower room: 
Two, 4 by 6 

11. Attorneys’ interrogation 
9 by 10 


12. Prisoners’ visiting room: 8 by 8 


13. Delousing room: 6 by 6 
14. Laundry: 8 by & 


15, Storage, cleaning utensila: 9 by 


13, combined with storage 
16. Storage, bedding: 6 by 8 


17. Storage, prisoners’ property: 


4 by 6, or lockers 


18. Prisoners’ waiting room adjacent 


to courtroom: 7 by & 
19, Kitchen: 8 by 10 


20. Refrigerator: 4 by 6, optional 


21. Food storage: 4 by 6 


8. Separate Rooms for Women Pris- 


oners: 
1. One isolation cell: 8 by 12 


. One violent cell: 7 by 7, optional 


2 
3. One tank: 9 by 10 
4 


. One shower in tank, one in cell, 


toilet in each cell 
Matron’s room: 10 by 14, plus 4 
by 6 toilet optional 


a 


Isolation cells: Two, 7 by 8 each 


Cellblock: One 10 by 24; One 


C. Separate Rooms for Juvenile Offend- 
ors 
1. Two cells: 7 by 8 
2. One shower, One toilet in cell 
Il. Receiving and Assisting Public: 
1. Separate entrance 
2. Public waiting room: 10 by 14 to 


15 by 24 
3. Public toilets; Men's and women's, 
8 by 8 each 
4. Public telephone: One pay phone, 
3 by 3 


5. Information center: Desk sergeant 

6. Complaint counter: Combined with 
general office, 12 by 18 

7. Traffic violations bureau: Com- 
bined with complaint counter 

8. Traffic accident reporting counter: 
One 3 by 5 desk 

IV. Police Personnel Requirements: 

1. Male employees’ lounge: 10 by 12, 
optional in basement 

2. Male locker room: Ten lockers 
in 9 by 12 room 

3, Women’s locker room: One locker 
in women's office toilet 

4. Male shower and toilet room: 
Two toilets, one shower combined 
with lounge 

5. Gymnasium: 27 by 23, in base- 
ment 

6. Lunchroom and coffee bar: 9 by 
10, in squad room in basement 

V. Police Property Requirements: 

1. Storage of uniforms: Lockers in 

basement 
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2. Storage of guns and ammunition: 
5 by 6 

3. Storage of police vehicles: Two 
cars, 20 by 24 

4. Storage of recovered — stolen 
bicycles: 10 by 12 

5, Storage of recovered stolen prop- 
erty: Combined with storage 

6, Storage of police department sup- 
plies: Two cupboards in officers’ 
room 

Vi. Police Building Maintenance Require- 
ments: 

1. Janitors room and tockers: 
Closets on each floor 

2. Boiler and fuel: 14 by 16 

3. Heating and ventilating system 

4. Electrical controls: Emergency 
8 kva electric generator unit for 
radio and lights 

5. Repair ond construction; 12 by 15 

Vil. Courts. 

1. Police courtroom: 18 by 33, Com- 
bined with courtroom 

2. Judge's chambers: 9 by 9 

3. Court clerk's office; Combined 
with item 2 

Vill. Police Divisional Operations: 
A. Detective Division: 

1. Office of officer-in-charge: 8 by 10, 
Combined with interrogation or 
assistant chief 

2. Interrogation rooms: 8 by 8, Com- 
bined with examining room 

B. Women’s (Morals) Bureau: 

1. Office of officer-in-charge: 9 by 15, 

Combined with interrogation room 
C. Juvenile Division: 

1. Office of officer-in-charge: 8 by 10, 

Combined with interrogation room 
D. Public Safety Education 
1. Bicycle licensing room: 8 by 10 


DESCRIPTION OF PLAN FOR A SMALL TOWN 
HALL WITH POLICE STATION 


A. Site Location 


The site location can be anyplace centrally lo- 
cated in town, Distances across a small town 
are too short to present special problems. 
Usually the fire department is a rural fire dis- 
trict with the fire station located on separate 
property, although it could be on the same lot. 
In some cases the library can be planned on the 
same site if the entrance is on the opposite 
side from the prisoners’ entrance. 


B. Plans 


A plan of a small town hall is shown in Fig. 
4. 


C. Room Spaces 


1. Court and Council Room = For a small town in a 
rural fire district, with few utilities to operate, 
® combined city hall and police station is de- 
sirable, as the council room can serve as 4 
courtroom, and only one heating unit is needed. 


2. City Hall Offices To provide for best use of 
personnel, since the clork-treasurer may serve 
only part time, the marshal's office is located 
to oversee the town hall's public lobby as well 
as the prisoners’ entrance and jail. The require- 
ment of reporting traffic accidents warrants 
the office being kept open daily. 


3. Offices This small pian has an office for the 
mayor or conference room, one clerk-treasurer 






Fig. 4 Small town hall with police station. 


office, a vault used by the marshal and city 
clerk, and # court-council room. The rec- 
ords room and the marshal's office are in one 
unit. 
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4. Juveniles’ and Women’s Cells One two-bed iso- 
lated cell can serve for juvenile of women 
prisoners, or 8 an isolation cell. Seldom is it 
needed for all such uses at the same time. 
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§. Men's Cells The men’s jail includes the tank 
and two two-bed cells. Altogether six inmates, 
besides those in the tank, can be housed. 
Toilets and heating plant are included. 
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SITE SELECTION 
Accessibility 


From a total program standpoint, several possible 
sites should be inspected for a proposed law en- 
forcement building. Several factors should be 
taken into consideration when selecting the site 
including location, available land area, configura- 
tion, and relationship of the site to major arteries 
and main highways that extend throughout the 
area, Additionally, the relationship of the pro- 
posed building to existing governmental structures 
should be considered, with particular emphasis 
placed on the relative proximity to the existing 
courts, jails, and prisons. 

Primary consideration should be given to the 
selection of a site that will provide maximum ac- 
cessibility to the community being served. The 
facility should be as close to the centers of busi- 
ness, industries, schools, welfare agencies, and 
the courts as circumstances permit and in an area 
which can be served by public transportation. 
Not only will this facilitate the use of such re- 
sources, but problems in staffing are simplified 
when there are not tiring and complicated daily 
trips to and from the facility. For prisoners who 
are selected to participate in programs of work 
release, study release, clinical services, or other 
community activities, transportation problems can 
contribute heavily to the success of such pro- 
grams, 

The facility should be easily accessible to the 
public and not hidden on a side street or on a 
site with very limited street frontages, The build- 
ing should be related to one or two of the main 
streets connecting both north and south and east 
and west portions of the city. The building should 
not face an extremely busy highway or through- 
city thoroughfare, which might make access into 
the traffic lanes difficult. 

The site should be accessible to two streets, 
rather than one. Several entrances and exits 
should be provided for police vehicles to ensure 
immediate access and egress to and from the 
site in the event one of the entrances might be 
temporarily blocked. 

Residents can best be served by the central 
location of all criminal justice components and 
activities in a centralized design concept. 


Parking 


The site should be adequate, not only for the 
building itself, but to accommodate a police mo- 
tor-court activity, staff parking area, and public 
off-street parking requirements. The parking 
space allocated for employee vehicles and for 
police vehicles is important when making shift 
changes and removing prisoners to and from jail. 
In the case of a combined police/jail facility, a 
private jail booking entrance (sally port) and pris- 
oner processing area, easily accessible to automo- 
biles, should be included in the plans. 

In some instances, a basement-level parking 


Police Facility Design, Bureau of Operations and Re- 
search, International Association of Chiefs of Police, 
Gaithersburg, Maryland, 1978. 


garage for police vehicles may be desirable. A 
ramp leading from the basement level would pro- 
vide adequate street access. Placing the garage 
and official parking facilities in the basement will 
reduce noise levels at shift change times and dur- 
ing the conduct of daily activities, thereby avoid- 
ing inconvenience to adjacent land owners. 

The parking lot or roof of the structure should 
also be considered as a possible site for a helicop- 
ter landing pad. 


THE BUILDING 


A police building should be regarded as a viable 
and flexible structure, It should be capable of 
growing with the community and the department 
it serves. The architect should be fully aware of 
the growth potential of the department and 
should design a facility that will meet not only 
the present needs of the agency, but also its 
future needs. 


Police Function Only 


Ideally, the building should house only the police 
component of the criminal justice system. Except 
in very small communities, the building should 
be exclusively oriented to the police function. 
Consideration should be given to separating the 
police from the incarceration function and the 
associated stringent design features necessary 
when the jail is made a part of the police building, 

Similarly, the judicial functions would best 
serve the needs of the people if they were not 
located in the same building as the police. The 
framers of our Constitution made it perfectly clear 
that there must be separation of power between 
the executive, legislative, and judicial branches 
of government; therefore, we urge physical sepa- 
ration of the police facility, the courts, and the 
jail. 


Exterior Design Philosophy 


All public buildings should reflect an atmosphere 
of restrained dignity, permanence, security, 
beauty, and strength. It is imperative that a police 
facility impart the sense of strength and perma- 
nence to a greater degree than other governmen- 
tal structures, To the public, the police building 
should represent a friendly, businesslike, profes- 
sional building complex. Security provisions must, 
of course, be incorporated into the design be- 
cause of the volatility of our times; however, it 
is possible to artfully disguise them so that the 
fortress image is not the predominant feature of 
the structure. 

The police facility should be constructed of non- 
combustible materials. The design of the building, 
including the exterior surfaces, landscaping, and 
other elements, should be planned to reduce the 
number of areas where explosives may be hidden. 
Reinforced masonry on the exterior walls and ei- 
ther concrete or a lightweight concrete layer on 
the roof, will improve the building's resistance 
to manmade [sic] or natural disasters. Many re- 
finements to increase building safety and security 
can be provided at little additional cost. All or 
most of the gloss areas, both interior and exterior, 


should be of bullet-resistant material. An interior 
garden court could be one of the methods used 
to create a quiet, beautiful, and serene atmo- 
sphere that could psychologically benefit the entire 
stoff and eliminate the feeling of being enclosed 
in a windowless fortress. Whenever possible, the 
exterior of the building should not include win- 
dows. 

The so-called ‘‘windowless" building may con- 
tain considerable glass, but the glass is positioned 
in such a manner that none of the interior activities 
can be viewed from the exterior areas. Psycholog- 
ically, glass used in this manner can completely 
eliminate the feeling by the staff that they are 
working in a windowless facility. 

The police building should be designed to pro- 
vide services to the public os well as to fulfill 
the everyday working needs of the police. The 
structure should be readily accessible with ample 
public and private parking space. Properly de- 
signed landscaping, flagpoles, and identifying il- 
luminated signs can and should be attractive and 
functional components of the building. 


Horizontal Plan 


A building with the least number of floors is more 
economical because less personnel are required 
to supervise it, While a multistory building may 
cost less in construction and be a saving in land 
costs, the extra outlay for administrative person- 
nel, year after year, will never cease. In time, 
it will probably be for greater than the additional 
cost of the more desirable horizontal plan. 

The horizontal design philosophy lessens the 
need for stairs and elevators which, when utilized, 
add hazard potential when moving prisoners, for 
bomb placement, for fire, and so on. 


A law enforcement agency deals with many peo- 
ple. Basically, however, they con be divided into 
three categories: 


« Department personnel 
« General public 
« Prisoners 


Each group has specific needs in a police build- 
ing and the needs of each should be considered 
os they relote to the entire facility. 


Department Personnel The term ‘department 
personnel” includes all employees of an agency— 
executives, managers, supervisors, officers (both 
uniformed and plainclothed), clerical, and special 
employees. 

Uniformed personnel who constitute the bulk 
of employees usually report to a central location 
which should include lockers, showers, and physi- 
cal exercise area. A briefing room with the capac- 
ity to accommodate approximately two-thirds of 
the patrol force should be located near the locker 
rooms. A separate entrance into the building 
should be provided for use by police employees 
only, Unnecessary mingling of police officers, the 
public, and prisoners should be avoided in the 
police facility. 


General public The majority of persons visiting 
the police headquarters will have business only 
at the central information center, Therefore, the 
public information lobby should be a part of the 
information center operation and should be easily 
accessible from the main entrance. Employees in 
the information center can then handle inquiries 
and refer callers to the proper official or office. 
As a general rule, the building should be planned 
and equipped to avoid confusing the public. Of- 
fices should be plainly designated by functional 
titles on the doors. A conveniently placed building 
directory in the lobby is also an important feature 
that should not be overlooked. 


Prisoners When the jail facility is located within 
the police building and/or when prisoner booking 
is done at police headquarters, special design 
features must be incorporated to accommodate 
this function, Prisoners should enter the building 
through o separote secure entrance. A sally port 
with automatic doors and drive-in provision 
should be part of the security entrance. A model 
prisoner-processing arrangement is shown in 
Fig. 1. 

The reader should refer to Fig. 2 to better un- 
derstand the relationship of the three separate 
entrances, public parking, employee parking, and 
police vehicle parking. Note in Fig. 2 the security 
feature of the gate separating the police vehicles 
from public access. Whenever the police facility 
is located in a residential area, high shrubbery 
and, more preferably, a masonry wall surrounding 
the police parking area should protect the adja- 
cent residents from the glore of vehicle lights at 
night. 
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Fig. 1 Model prisoner-processing arrangement. 
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Interior Design Features 


One of the basic requirements of a functional 
floor plan in a modern police facility is the control 
of internal circulation. Efficiency and safety dic- 
tate that the public enter the building through 
a single entrance into a controlled lobby. The 
public should not penetrate beyond the lobby 
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Fig. 2 Exterior design relationship. 


SALLY 
PORT 


. eeoeeeveeeoeaeeeeoeevaeee 
JL PROM BOOKS. 


3 


< 


Governmental and Public 


POLICE FACILITY 


and should be allowed further access only after 
the need has been demonstrated. Figure 2 shows 
the functional relationships of the three entrances. 


Space Allocation The functional policy facility 
should be as flexible os possible for efficiency 
and economy. A flexible building is one in which 
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the interior space is adaptable to a broad variety 
of occupancies and the exterior walls are expand- 
able to meet future growth needs. 

In some cases, interior flexibility may be at- 
tained by the installation of movable partitions 
which can provide necessary privacy and also 
may be shifted to meet future functional space 
needs. Partitions approximately 6 feet in height 
afford sufficient privacy without affecting light 
or air conditioning. Private offices and small 
rooms should be kept to a minimum. 

Private offices make supervision more difficult; 
occupants are tempted to turn their attention to 
outside matters and to engage in activity not 
strictly police-related. The potential for this situa- 
tion is lessened when the partitions forming the 
offices are glass and, in some instances, the parti- 
tions may be less than ceiling height. 

Glass partitions facilitate supervision and tend 
to assist in maintaining a businesslike appearance 
on the part of personnel by providing an unob- 
structed view for supervisors. Each area that must 
be kept secure, such as places where prisoners 
are confined or moved, the communications cen- 
ter, and areas for property and evidence storage, 
require special design features. Permanent parti- 
tions should be used in these areas and wherever 
the need is justified. 

The building should contain large open floor 
areas in which a broad variety of furniture and 
equipment may be arranged. These areas may 
be subdivided with a minimum of structural or 
mechanical operation and expense through the 
use of standardized, movable, and interchange- 
able nonstructural elements. 

Space can also be separated effectively by 
counters, The counters can also serve as recepta- 
cles for file cabinets, 


ADMINISTRATIVE AREA 


One portion of the police facility should be re- 
served exclusively for the administrative com- 
mand staff, This staff includes the chief of police, 
planning and inspectional services commanders, 
and the commanders of the primary organiza- 
tional entities with departmentwide jurisdiction, 
such as the uniformed division, criminal investiga- 
tion division, administrative services division, and 
technical services division. 


Chief of Police 


Immediate public access to the chief of police 
is not always necessary or desirable. Many citi- 
zens with minor problems, who at first demand 
to see the chief, can have their problems ade- 
quately resolved by talking to subordinate person- 
nel, Constant interruptions of this sort would dis- 
tract the chief from his primary obligations to 
the department. Thus, we recommend an office 
area that is away from the mainstream of public 
and staff, preferably near the rear of a one-story 
building or on the second floor of a two-story 
building. It is customary and worthwhile for the 
chief to have a private entrance, private toilet 
facility, closet, and a conference room immedi- 
ately adjacent to his office. The normal space 
allowance for the chief's private office should be 
approximately 300 square feet. The separate con- 
ference room should be large enough to seat all 
officers above the rank of lieutenant, i.e., the 
executive staff, Access to the conference room 
should be from both the chief's office and from 
a common hallway for staff use. 

The chief should be provided with a private 
secretary and, in larger agencies, an administra- 
tive officer, These two staff assistants should, of 


course, be provided sufficient office space imme- 
diately adjacent to the chief's offices. 

Figure 3 shows model layouts for the office 
of the chief of police in cities of varying size. 
Figure 4 shows model layouts for conference 
rooms, 


Executive Command Staff The chief's executive 
staff should occupy offices which surround his 
own, Each staff office should be approximately 
200 square feet in size. These staff offices could 
conceivably share secretarial services, e.g., one 
secretary for every two staff commanders. 


CENTRAL RECORDS AREA 
Records 


The public entrance into a police facility should 
be primarily through a single main entranceway 
into a common lobby. This single public entrance 
should be controlled and supervised from the cen- 
tral records center. 

This central records center should be placed 
in full view of the main facility entrance. The 
location should be such that records personnel 
can individually screen all citizens entering the 
building. Provision should be made in the lobby 
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Fig. 3 Office for police chief. 


area for public seating, public telephones, show- 
cases for display of exhibits, and public rest- 
rooms. The public restrooms should be constructed 
of materials that would limit damage to the build- 
ing in the event of a concealed, incendiary explo- 
sion, 

The records area should be separated by glass 
from the public areas and staff access counter 
to ensure complete security of the entire records 
area, 

The majority of persons visiting the police sta- 
tion will have business at the records center. 
Therefore, a public counter should be part of the 
records center. The employees in the records cen- 
ter can then handle inquiries or refer callers to 
the proper official or office. As a general rule, 
the building should be planned to reduce the ne- 
cessity of having the public wander about the 
building seeking assistance. Public circulation 
within the building should be controlled and lim- 
ited by separating the public lobby area from 
other corridors and doors that should be con- 
trolled electrically, 

The interior of a police facility should be deco- 
rated in a professional manner. Bright, warm, but 
soft colors combined with careful use of comple- 
mentary accents should greet the public. Rotary 
records systems should enhance the appearance 
of the records center as well as provide for a 
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Fig. 4 Conference rooms. 


functional records storage and retrieval opera- 
tion. 

The records room, in addition to serving the 
public, should also be the center for collection 
and dissemination of information to police offi- 
cers. Therefore, a private counter should be pro- 
vided for police officers so that they may more 
effectively utilize records without using the public 
area and without permitting them complete free- 
dom of access to the records room itself. Only 
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personnel assigned to the records function should 
be permitted in the room. This recommendation 
is made to preserve the integrity of the records 
and accountability for their proper maintenance. 

The size of a records area should, of course, 
reflect the needs and space requirements of per- 
sonnel assigned to the records function. A useful 
guide, when in doubt as to size, is to allocate 
approximately 100 square feet of space for each 
15 police officers in the department. 
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Fig. 5 Model functional space design, police information center. 
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Because of the heavy floor weight that will 
be required in the records area of the building 
as a result of files and other equipment, structural 
design requires that the floor be reinforced. 

A model police information center is shown 
in Fig. 5. 


COMMUNICATIONS 
Dispatching Facilities 


The police communications command center and 
its related equipment should be isolated from pub- 
lic contact in one of the more secure areas of 
the building. Other electrical and mechanical sys- 
tems should also be protected to reduce the possi- 
bility of sabotage or vandalism. 

Most police practitioners would agree that lo- 
cating the dispatching and records units in close 
proximity offers advantages of expediting the 
flow of information and makes more efficient use 
of personnel, This philosophy is most practical 
in small agencies where a minimum number of 
persons on a late tour of duty could conceivably 
handle both communications and records respon- 
sibilities. When this arrangement is necessitated 
by department size, we recommend that the entire 
records and communications area be bullet-resis- 
tant. 


Radio Console |n addition to radio, the dispatch 
console should contain all electronic systems such 
as television surveillance of the jail and outside 
of the building, smoke and fire detection and 
warning devices, detention area audio surveil- 
lance, remote control for doors, and vehicle status 
boards, recorders, intercom, and TV monitors, 


Status Board Status boards are devices used to 
indicate the availability of field units. Such a de- 
vice is justified as a dispatching aid in the smaller 
as well as the larger departments. Switch control 
pilot lights may be used, with indicators at each 
dispatching position, on a large map visible to 
all positions. The switches must be wired so that 
actuation in any position causes the same indica- 
tion at all other positions. Placing of pilot lights 
on a large map showing beat boundaries is partic- 
ularly valuable to dispatchers responsible for de- 
ployment of large numbers of field units. Each 
unit's status cannot be accurately recalled from 
memory, nor can time usually be taken to query 
o number of units to determine which is the closest 
to the assignment at hand. 


Recording Device The elimination of the log- 
keeping requirement by the FCC, which for many 
years required a transmission by transmission en- 
try in a written form, has eased the dispatching 
burden considerably. However, the value of such 
a record for internal administrative purposes re- 
mains. The use of a multichannel tape recorder 
to fulfill this need is recommended. Space should 
be allocated for such a device when designing 
the communications center, 


Complaint Operator/Dispatcher 


Two types of complaint/dispatch operations are 
generally acceptable, depending upon the size 
of a particular agency. In the smaller depart- 
ments, a single person usually can handle both 
the complaint-reception function as well as the 
dispatch operation. Whereas, in the larger agen- 
cies, complaint processing may require extensive 
specialization, perhaps with operators subdivided 
for geographical areas of responsibility. An alter- 
nate approach to the latter is to combine the 
complaint operators’ and dispatchers’ duties in 
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one position and add personnel as message vol- 
ume demands. Difficulties arise in this method, 
however, when the message volume would justify 
either a separate complaint operator and a dis- 
patcher or two combined operators/dispatchers 
(or any multiple thereof). The architect and the 
agency consultant will have to make the decision 
as to individual agency needs regarding communi- 
cations according to the volume of complaint traf- 
fic, prior to the design of the command center. 


Command Center Supervision 


The function of supervising a police communica- 
tions center should not pose any unusual problems 
arising out of the nature of the task. The sensitive 
nature of the process demands at least constant 
availability of supervision. In larger installations, 
provision should be mode for the supervisor to 
monitor both landline and radio communications 
as they are carried on; performance of complaint 
operators and dispatchers may thus be evaluated 
to determine training needs and to correct im- 
proper procedures. A monitoring position is also 
useful for instruction of newly assigned personnel, 
and for intercepting and/or assisting in high prior- 
ity calls, 


Environmental Considerations 


The communications command center should be 
made adequate in terms of sound conditioning, 


COMMUNICATIONS CONSOLE 
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lighting, air conditioning, room configuration, 
ability to expand facilities, and total security from 
potential sabotage. This area should be a com- 
plete self-contained unit with toilet, lunch room, 
locker space, and supervisor's area. See Fig. 6. 


Emergency Power Supplies 


Radio and landline communications are vulnera- 
ble to several influencing factors, the most impor- 
tant of which is electrical power. In the event 
of failure of normal power sources, the communi- 
cations center should have some method of ob- 
taining standby electrical service to the base sta- 
tion to insure its continued operations; therefore, 
the base station should be equipped with an 
emergency power source. This equipment should 
be capable of supporting not only all communice- 
tions equipment, but also lighting requirements 
for the command center and primary operational 
portions of the building. 

Figure 7 is intended to provide the reader with 
a visual display of a conceptual design model 
for a communications command center where tele- 
phone reception and dispatching are performed 
by the same person, 


CRIMINAL INVESTIGATION AREA 


Several design features should be considered 
when allocating floor space for criminal investiga- 
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tors. Investigators make extensive and constant 
use of records; therefore, it is practical to place 
investigators as near as possible to the records 
center, A great number of people coming to the 
police facility do so in order to confer with investi- 
gators; public access is an important feature that 
must be considered when physically locating de- 
tectives. 

The area allocated to detectives should provide 
for individual work space and a degree of privacy 
for each officer. Collectively, however, detectives 
should be in constant contact with one another. 
Therefore, a single spacious room is recommended 
to house all detectives. The room could then be 
divided into individual office areas by movable 
partitions. 

Interrogation rooms are another important fea- 
ture that should be located near the detectives. 

Again, in the same general vicinity, the archi- 
tect should provide for office space for both the 
unit commander and supervisors. 

Figure 8 shows a practical solution for all of 
the individual requirements needed in order for 
detectives to conduct their daily operation. 

Figure 9 shows model interview rooms. 


UNIFORMED OPERATIONS AREA 


Although uniformed operations requires the larg- 
est number of officers, the physical space needs 
in a police facility for uniformed personne! are 
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Fig. 7 Model communications command center. 
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Fig. 8 Model detective area. 





Governmental and Public 


POLICE FACILITY 


substantially less than those of other departmen- 
tal units. Uniformed officers, of necessity, must 
remain to a great extent in the field, They require 
the use of a locker room, toilets, squad room, 
physical exercise area, briefing room, and writing 
area, 


Commander/Supervisor 


The patrol commander and/or shift supervisor 
should have an office accessible to the public, 
uniformed personnel, and the communications 
center. The close proximity to the communications 
center is important so that the commander can 
assist dispatchers, or take over the operation 
when necessary, under emergency conditions. 


Special Operations 


Office space should also be provided for traffic 
and tactical supervisors. These offices should be 
of sufficient size to accommodate crime and traffic 
accident location maps, charts, and other crime, 
accident, and special event analysis materials. 


Roll-Call Room 


Uniformed personnel, who constitute the bulk of 
employees, will report for roll call (briefing) prior 
to going on their assignments. Special features 
of a roll-call room should be planned by the archi- 
tect. It is wise policy to have this room as private 
as possible. The public, upon seeing numerous 
members about an office (especially uniformed 
members), inevitably concludes that they are non- 
productive. Roll call, with its attendant inspection, 
training, reading of orders, and special instruc- 
tions, should be conducted in a place out of public 
view. It is equally important to provide space, 
which cannot be seen by the public, where officers 
may prepare reports that are not completed in 
the field because of time or importance. 


Special Features 


It is wise to plan for a recreation area and lunch 
area with commissary provisions. The recreation 
area should be large enough to accommodate 
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© universal gym and other physical exercise equip- 
ment that would encourage officers to maintain 
excellent physical condition, as well as provide 
space for defensive tactics and other training. 

Squad or roll-call rooms should be designed 
so that desired privacy can be maintained during 
roll call and training sessions. Lockers should not 
be placed in these rooms thereby making it neces- 
sary for officers to change clothes or use lockers 
while the roll call for the next shift is in session. 
The squad room should not serve as a traffic 
path to other portions of the building. 

Movable seating should be provided where roll- 
coll training is conducted. The room should be 
acoustically treated and equipped with wall- 
mounted bulletin boards, chalk boards, individual 
mail slots for distribution of printed material, and 
wall-mounted clothes and hat racks. An ideal 
work flow pattern would show the locker room 
adjacent to the roll-call room. 


Locker Facilities 


An individual clothes locker should be provided 
for each uniformed officer in the department. The 
locker facility should be coupled with shower- 
room accommodations. 


Training 


Where possible, a training room should be sepa- 
rate from the roll-call room. This would allow unin- 
terrupted training sessions. In the event that space 
is at a premium, the roll-call room could be de- 
signed as a multipurpose room large enough to 
conduct training sessions. 


Library 
A police library is a reflection of the philosophy 
of a police administrator and his agency to 
achieve the best possible low enforcement 
through constant staff study and improvement. 

Savings of police budget dollars can be used 
to justify a professional library, It can save money 
on duplicate subscription costs, long-distance tele- 
phone calls, and duplication of files, space, effort, 
and materials. Ordering subscriptions to journals 
for each supervisor and administrator can be an 
unnecessary and excessive expense, 

A library should be provided with a sufficient 
number of bookshelves and seating capacity to 


accommodate approximately five percent of the 
work force. Tables in the library should be at 
least 5 to 6 feet from each other if the chairs 
are to be placed back to back. Between the tables 
and the walls, there should be an aisle approxi- 
mately 5 feet wide. The length of the shelving 
should not be more than 3 feet per section. 


PROPERTY ROOMS 
Department Property 


Department-owned property such as report forms, 
stationery, blank books, pencils, and other office 
equipment should be stored in a single room, Like- 
wise, the department armament and munitions 
should be stored in a dustproot, moistureproof, 
secure room. It is recognized that armament must 
be immediately available to operational person- 
nel; however, the supervisor in charge of property 
management must, of necessity, have the arma- 
ment under his [her] immediate control and pro- 
vide for routine inspections and inventory of such 
equipment. Both of these factors must be consid- 
ered when planning for the location of the armory. 


Evidence Room 


An evidence storage room should be included 
in any planning for a police facility. The room 
should be secured against unauthorized intrusion 
and should allow for four different types of stor- 
age modes: 


«= Open bins 

« File cabinets 

« Safe 

« Possible refrigerator 


Open bins should constitute the majority of 
the room area, The bins should be approximately 
3 feet wide and should be designed to allow 
for expansion upward. The balance of the evi- 
dence room can best be utilized by installing 
standard, letter-sized file cabinets. Small items 
that are more subject to loss are better stored 
in cabinets. 

A good-sized safe should constitute the third 
storage mode for inclusion in an evidence room. 
This receptacle should be used to safeguard 
monies, jewelry, and other such valuables. 

A refrigerator should be used to store narcotics, 
blood samples, and other perishables. 


Since the evidence room would not normally 
be open 24 hours a day, it is necessary to estab- 
lish temporary holding lockers into which evidence 
can be placed until it can be secured by the 
deportment evidence custodian. These lockers 
should be either self-locking or equipped with 
open padlocks. Officers coming into possession 
of evidence should properly mark it and deposit 
it in a locker, The door can then be snapped 
shut or padlocked. It should thereafter be opened 
only by the duly designated evidence custodian. 

All evidence should be kept in the evidence 
storage room when not otherwise being examined 
or presented at trial. 


LABORATORY FACILITIES 


The location of the laboratory in a police building 
is relatively unimportant, and some advantages 
are gained in having it in a remote area, Space 
requirements and utility connections are the prin- 
cipal considerations; space needs are strongly in- 
fluenced by the size of the laboratory staff and 
the equipment used. A police laboratory should 
be designed to meet future requirements. 

Every agency should have at least a rudimen- 
tary laboratory, Depending upon the depart- 
ment's expertise and size, a laboratory could 
range in size from a single photography darkroom 
to a complex facility with separate rooms to ac- 
commodate: a darkroom; copy and other photo- 
graphic work; chemical examinations; other labo- 
ratory instruments; evidence storage; a repository 
of standards for comparison; a director's office; 
a reception room; and a polygraph room. 

Needless to say, those agencies that are physi- 
cally located near a county, regional, state, or 
federal laboratory facility would require less labo- 
ratory space. 


FIREARMS RANGE 


An indoor firearms range should be considered 
Gs @ very necessary component of every police 
facility. Such a range would most likely be situ- 
ated in the basement or, in the case of only one 
floor, adjacent to the main facility. A minimum 
area for a range should be approximately 100 
feet in length with a minimum of 4 feet in width 
for each shooting position desired, 


By JOHN J, GROSFELD, AIA 


GENERAL 


Man is responsive to his physical environment. 
Traditionally, architects have relied on intui- 
tive design processes to achieve desired re- 
sponses, but recently 4 collaboration between 
architecture and the social sciences has en- 
abled us to apply vast information resources 
to the problems of practical design. However, 
an architect seeking information finds a scar- 
city of scientific data about men in confine: 
ment. Until there are more studies and until 
collaboration becomes more general and more 
systematized, the correctional architect must 
continue to rely largely on experience and 
intuition. 

One begins, however, with some general 
knowledge. Life in correctional institutions has 
been destructive of the human spirit; in a large 
proportion of cases the goal of rehabilitation 
has been utterly frustrated! The removal of a 
man from society and the attendant loss of his 
freedom, privacy, and independence as well 
as the deadeningly strict daily routine result 
in a totally depersonalized, totalitarian environ- 
ment. Long-standing conventions in the design 
of correctional institutions and outmoded con- 
cepts of efficiency and functionalism have led 
to the repetitious and symmetrical arrange- 
ments of space and forms characteristic of the 
corrections field. Long corridors, highly pol- 
ished floors, and hard finishes that reflect light 
and sound are hypnotic and result in imper- 
sonal surroundings. 

The developing science of human behavior 
has led to an increased emphasis on the re- 
habilitation of offenders through treatment 
and academic and vocational training. Basic 
to these programs is a concern for the inmate 
as an individual. This knowledge should be 
applied in the design of new correctional facil- 
ities to create an environment that will foster 
positive responses. (See Fig. 1.) 








TYPES OF FACILITIES 


Increased emphasis on restructuring correc: 
tional systems to effect maximum change in 
offenders has resulted in the growth of various 
interrelated facility types, each serving differ: 
ent functions, often under separate jurisdic- 
tions. 


Lockups 


Lockups, or holding cells, are security facil- 
ities for the temporary detention of persons 
held for investigation or preliminary hearings 
following arrest. These facilities are usually 
operated by the police department and deten- 
tion in them generally does not exceed 48 
hours. Persons who must be held longer are 
transferred to the city or county jail, 


Jails 


Jails, or detention facilities, house accused 
persons awaiting trial and convicted offenders 
serving short sentences, usually a maximum of 
1 year. As a rule jails are under local jurisdic: 
tion, such as the sheriff's office. Since the 





Fig. 1 


inmates have not been extensively classified 
and the likelihood of attempted violence or 
escape has not been determined, security provi- 
sions in jails are at their maximum. It is en- 
tirely possible that a person brought to a jail 
to await trial for a misdemeanor (minor crime) 
might be wanted in another state for murder. 
This information may not be known to the jail 
staff until fingerprints are cleared through the 
FBI and other interrelated identification sys- 
tems, sometimes a matter of several weeks. 
Traditionally, jails have not provided any re- 
habilitation programs because of the limited 
local financing and the erroneous belief that 
inmates spend too short a time there to benefit 
from a sustained treatment program. Recently, 
however, trends in correctional thinking and 
practice envision the possibility of new and 
more constructive uses of local jails. Through 
massive grants for planning and implementa- 
tion, the federal government is encouraging 
development of extensive special rehabilitation 
programs directly geared to short-term incar- 
ceration. They recognize that jail represents 
an offender's first contact with the criminal 
justice system and thus it presents an optimum 
opportunity for intervention in «criminal 
career. 

Jails are usually located in urban centers 
due to the need to be close to the courts. When 
site availability does not allow an adjacent 
court-jail relationship, a transportation system 
must be established to provide inmates quick 
and secure access to the courts. 


Correctional Institutions 


Correctional institutions, or prisons, are facil- 
ities for convicted persons serving sentences, 
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This correctional institution for younger offenders functions as @ therapeutic community. The basic programs 
of the facility, namely diagnosis and treatment, are expressed by individualized building units of limited size in a 
nonragimented setting. (St. Albans Correctional Center, Vermont, Litchfield Grosfeld Weidner, Architects.) 


Since rehabilitation is a fundamental aim of 
these institutions, current correctional phi- 
losophy calls for individualized treatment to 
the greatest extent practical, even in maximum 
security institutions. Essential elements of a 
well-rounded individualized correctional pro- 
gram include scientific classification and pro- 
gram planning based on complete case his- 
tories and examinations, medical and dental 
services providing corrective as well as cura- 
tive treatment, individual and group therapy 
and counseling, academic and vocational train- 
ing. indoor and outdoor recreation, casework 
services for prisoners and their families, and 
preparation for parole or release. 

The variety of treatment programs which 
correspond to the different needs of offen- 
ders require a system of specialized correc- 
tional institutions so classified, coordinated, 
and organized in staff and program as to meet 
the specific needs of offenders. 

Some correctional institutions are under 
local control, such as a city or county peniten- 
tiary of workhouse, but the majority are under 
the jurisdiction of 9 state department of cor- 
rection, Traditionally, such institutions have 
been located outside the urban centers isolated 
on large tracts of state-owned land. These self- 
sustaining communities have «a complete 
complement of personnel and services, includ- 
ing medical, educational, recreational, re- 
ligious, food and maintenance services, The 
trend toward isolating the correctional institu- 
tion from the community is slowly being 
reversed because of an increased awareness of 
the need to involve the community in the cor- 
rectional process and because of the rising 
costs of providing services in an institution 
which already exist in the community. 
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Community Correctional Centers 


Community correctional centers are the result 
of the new emphasis in correctional theory 
to build or rebuild solid ties between the of- 
fender and the community, to integrate or 
reintegrate the offender into community life. 
This type of facility is located within the com- 
munity and can serve to contain both pretrial 
and sentenced offenders. 

The basic premise of such a facility is max- 
imum utilization of community resources in the 
correctional process by providing existing ser- 
vices to the facility on a contract basis. For 
example, the educational and commercial- 
industrial resources of the community can be 
utilized for the training and rehabilitation of 
offenders. Thus the community correctional 
center can function as an outpatient clinic, 
providing & treatment center for an expanded 
probation and parole system, and ultimately 
relieving the overcrowded conditions in the 
existing penal institutions. 





THE PLANNING TEAM 


Planning for detention facilities involves many 
individuals at governmental and local com- 
munity levels. Since no single planner or orga- 
nization can adequately consider all the needs 
of the community in planning a detention facil- 
ity, the architect's role during this early stage 
must be as a member of a specialized team. 

In large metropolitan jurisdictions, a pro- 
fessional planning agency initially projects the 
detention facilities, integrating the scheme 
with broad-scale plans for community develop- 
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ment, Close collaboration with the administra- 
tions of the principal agencies involved, such 
as law enforcement, judicial, corrections, 
probation and parole, is mandatory. Also, a 
citizens’ advisory committee may be formed, 
consisting of competent and concerned com- 
munity members, whose support can be crucial 
in community acceptance of the new detention 
facility. 

Since smealier communities have more 
limited technical or professional resources, 
the planning responsibility may be assigned 
to a group of local administrators, a local crime 
commission, or a citizens’ council. In such in- 
stances, an architect knowledgeable in correc- 
tional facilities design can play a major role 
in the planning stage, coordinating all the avail- 
able resources. 


DEVELOPING PLANNING INFORMATION 


Of utmost importance in planning a detention 
facility is a clear idea of the ends to be served 
and the means of achieving these ends. 

The steps involved in initial planning for a 
new detention facility consist of a process 
of outlining a series of priorities of needed 
improvements based on a number of assess- 
ments which are supported by as much firm 
data as may be available. These basic steps 
are discussed below. 


Assessment of Needs 


Basic to the planning of a new facility is an 
analysis of the numbers and types of persons 
to be served. This task is made more difficult 
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by the need to consider the various areas that 
peripherally affect the field of law enforcement 
and determine increases or decreases in inmate 
population. For example, the initiation of an 
effective bail reform program will significantly 
reduce the number of persons held in pretrial 
detention, Acting in reverse, any substantial 
increase in the number of accused persons 
accepting their right to legal counsel and 
choosing their right to a jury trial will increase 
court operation costs and extend jail time from 
arrest to final disposition. A marked increase 
in law enforcement effectiveness can result in 
more arrests and an increase in jail population. 
A judicial reform program that initiates mea- 
sures as 4 substitute for pretrial detention, 
such as issuing of summons or release on 
recognizance with promise to appeal in court, 
will substantially reduce jail populations. The 
planners need to consider all these programs 
and anticipate their effect on the projected 
inmate population. 

Inmate population projections consist pri- 
marily of estimates of the numbers and kinds 
of people coming into the correctional system. 
Information must be broken down by age, 
sex, offense, and tendency toward rehabili- 
tation, This task may be most difficult if the 
statistical dats available to the planners are not 
broken down in specific categories. The fol- 
lowing is a partial list of the type of information 
needed for planning: 

1. Number and dates of arrests by major 


categories 
a. Felony crimes. Breakdown by crimes 
against property, against persons, 


against public order; narcotics and 
drug sale and use, and sex 
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b. Misdemeanor crimes. Same break- 
down as for felonies. Separate alcohol- 
involved arrests and minor traftic 
arrests 

2. Number and dates of judicial actions 

a. Adjudication actions. Number dis- 
missed, transfers to other jurisdic: 
tions, pleas as charged, pleas to reduce 
charges, to trial, convictions 

b. Sentencing actions. Numbers of 
* Fines, restitution orders and sus- 

pended sentences 
+ Jail sentences 
* Probations granted 
* Prison and reformatory sentences 
+ Commitments to community cor- 
rectional centers 
3. Number and movements of sentenced 
offenders by 

a. Time served in jail before discharge 

b. Time served in state institutions before 
parole or discharge 

c. Time served on probation before dis- 
charge 

d. Time served on parole before dis- 
charge 


Analysis of Existing Systems 


To plan a new facility, a clear understanding of 
the function of the existing criminal justice 
system is essential. Basic analyses should be 
made of the flow of offenders through the sys- 
tem, specific functions of the system, and costs 
incurred. 

Figure 2, a schematic diagram, represents 
all the criminal justice activities which may be 
found at the county level, as well as the various 
organizations and agencies that provide pro- 
grams and services for these activities. This 
configuration will not be applicable to all 
localities. By formulating such a chart for a 
particular local governmental jurisdiction, 
planners will see where duplicate and over- 
lapping functions occur within the existing sys- 
tem, enabling them to restructure these areas. 

Figure 3 is a schematic flow chart showing 
the various stages and directions an offender 
moves through from arrest to release. The com- 
plete comprehension of the offender flow for 
a particular jurisdiction is critical in order to 
make the flow more efficient, especially at 
points where decisions are made. Vital statis- 
tics, such as the number of offenders involved 
in each step of the process and the average 
time for completion of each step, must be in- 
cluded in the chart. 

The analysis of cost-effectiveness of cor- 
rectional programs and facilities will involve 
looking at the entire correctional process of a 
particular system. Capital required for a new 
facility, cost of construction, and operating 
cost per inmate can be estimated with some 
degree of accuracy, The effect on the overall 
corrections system should also be weighed 
to fully justify the new facility, using data on 
the costs of community-based services, proba- 
tion and parole. Projected costs can then be 
compiled to show the anticipated effect of the 
system and its new facility on the crime rate 
of the community. These projections of cost 
effectiveness of criminal career intervention 
should be compared with the costs likely to be 
borne by the community if the offender were to 
continue his criminal career. 


Identification of Resources 


Before planners can consider what new pro- 
grams or focilities should be introduced or 
expanded, they must clearly identify the types 
and amounts of support that presently may be 


available from all sources. Some of these 
sources may be outside the jurisdiction of the 
correctional aystem, such as certain govern: 
mental agencies or private agencies and organi- 
zations. Services may exist within the commun- 
ity such as paraprofessional volunteer help. 
Identification of these existing resources in- 
volves exploration of legislative groups, gov- 
ernmental agencies in the field of education, 
health, mental health, social welfare, employ- 
ment services, and vocational rehabilitation as 
well as industry, labor, and civic groups 

The resulting inventory or resources then 
can be evaluated in the light of the professed 
goals of the correctional system to determine 
the new resources needed to attain these goals 
and the steps needed to tap new resources. 

The resulting tabulation of existing and new 
resources will then provide the operative 
framework for the proposed new facility, 


Analysis of Funding 


After the correctional programs, services, and 
new facilities have been defined, the task of 
estimating basic costs of implementation and 
the identification of funding sources remains. 
Included in this analysis must be investigation 
of other agencies that contribute services 
or personnel. The sequence, timing, and 
amount of funds needed and the basic compo- 
nents of an operating model require delinea- 
tion. A plan for the establishment of a new 
correctional facility will not start immediately 
as a full-scale operation but will be imple- 
mented gradually, involving construction of the 
physical plant, setting up of new correctional 
programs, hiring and training of staff, and 
finally, occupancy and program implementa- 
tion. 

Basic sources for funding are local gov- 
ernment capital budgets and state or federal 
subsidy programs. Most funding programs 
combine several sources, devising intricate 
formulas for matching funds and allocating 
subsidies to specified programs. Guidelines 
for governmental subsidies vary from year to 
year and therefore need to be continually eval- 
uated for applicability. Applications for sub- 
sidies should be filed as early os possible 
during the initial planning stage, since the 
bureaucratic process delays the date of ulti- 
mate approval, 

Planners who inform themselves about the 
specific programs of existing subsidies can 
structure their new programs and facilities to 
take optimum advantage of available assistance 
programs. For example, if the federal govern- 
ment desires to promote the development of 
community-based correctional facilities that 
utilize maximum = existing community re- 
sources, then perhaps # proposal from a local 
government to establish such a facility as a 
model project will receive maximum federal 
funding assistance under the “Discretionary 
Grants" section of the federal subsidy pro- 
gram. Funding assistance is available for every 
phase of criminal justice development, includ- 
ing planning, construction, staffing, and opera- 
tion of new facilities. 


Systems for Implementation 


Another early planning function is determina- 
tion of the systems and administrative 
machinery required to implement the new 
program. There may be an ongoing system 
which will absorb the new program with a mini- 
mum of expansion or change. More likely, how- 
ever, it will be necessary to establish an ad- 
ministrative body carefully allied to supportive 
agencies (parole, employment, etc.) to ensure 
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the most effective delivery of programs and 
services. This procedure can involve decisions 
on shared responsibilities, which may require 
new enabling legislation. By categorically 
identifying the range of proposed programs 
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Fig. 3. Typical offender flow through the criminal 
justice system. 
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and services, planners are in a position to ef- 
fectively mold the administrative system's 
needs into a comprehensive whole. 


Planning for the Future 


Comprehensive criminal justice planning is 
concerned with present and tuture effective- 
ness of the overall system. Budget allowances 
often limit the progressive development of 
programs and facilities, but the establishment 
of master plan timetables can accomplish 
the required improvements within the limita- 
tions and within a realistic schedule. Plan- 
ning for future capacities will enable archi- 
tects to allow for orderly expansion of facilities 
with # minimum interruption of the ongoing 
facility, As new methods of treatment are 
developed, the programs change and theretore 
maximum flexibility is required. By establish- 
ing a clear program of development, necessary 
preparatory steps may be taken well in ad- 
vance to facilitate transition into future stages. 


SITE SELECTION 


Numerous factors must be considered in the 
selection of a site. Initially, the geographical 
area for the new facility ia determined by the 
source of the majority of inmates to be served, 
although many other factors are important. 
Within a geographical area the factors to be 
considered in site selection are as follows. 
(See Fig. 4.) 


Availability of Resources 


In relation to maximum program effectiveness, 
the facility should be as close to the centers 
of business, industry, schools, medical facil- 
ities, welfare service agencies, and the courts 
as possible, and accessible to public transpor- 
tation. Close proximity to a major college or 
university is highly desirable, in order to en- 
courage development of a curriculum in law 
enforcement, using the facility as a teaching 
laboratory, Consideration should be given to 
community areas that could supply staff per- 
sonnel, although an innovative and rehabili- 
tation-oriented facility will attract high-caliber 
staff anyway. Accessibility to major industries 
and business facilities is essential for a suc- 
cessful work-release program, 


Land Costs 


Unless a facility is to be very small, the site 
cost will represent a very small percentage of 
the total cost of the completed facility, A 
mediocre or poor site should not be selected 
just because the saving might be 50 percent 
greater than that of a good site. This type of 
economy might be very expensive in the long 
run. For example, the initial capital outlay for 
an inner-city facility undoubtedly would be 
substantially greater than in an outlying area 
because building sites are scarce, expensive, 
and affected by zoning ordinances. Construc- 
tion costs for an inner-city facility would be 
more expensive, requiring vertical high-rise 


acreage is required for the physical plant and 
its roads, parking, and recreation areas. A 
“buffer zone” of vacant land is desirable to 
avoid encroachment of private construction to 
a point where it would influence the free flow 
of inmates within the facility. Studies should 
be conducted by professionals to determine 
subsoil conditions, water supply, and avail- 
ability of all major utilities. 


Access to Community 


Family visiting can play a major role in reorient- 
ing an inmate's antisocial attitude and alleviat- 
ing bitterness and dispair over his imprison- 
ment. Therefore, the facility ought to be within 
easy reach of the communities served. Also, 
utilizing a new and relatively untapped resource 
—the community volunteer—requires ready 
access to community areas. 


Acceptance by Community 


This consideration is of major importance 
to the ultimate success of a new facility. The 
community must be receptive to the establish- 
ment of a new correctional institution in its 
midst. This is a most sensitive area for many 
citizens, and a well-planned and early campaign 
of public relations and information dissemina- 
tion will pay high dividends in community 
acceptance, Meetings should be scheduled 
during the initial planning, with local com- 
munity leaders invited to speak and to explain 
the function of the proposed facility to the 
townspeople, Alienation toward prisoners 
can be overcome by developing interests in an 
active volunteer program that cultivates ad- 
vocates for the facility within the community, 


DESIGN PRINCIPLES 


Basic to the development of design principles 
related to correctional architecture is the crim- 
inal justice system as it has existed in the past, 
as it existe today, and as it will exist in the 
future. Present and future in particular must 
be considered by correctional planners as the 
framework for the design of innovative models 
for correctional management, 


Historical Background 


The development of corrections theory in the 
United States can be traced from the early 
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nineteenth century, where punishment and 
restraint were the major components of the 
criminal justice system. Gradually penologists 
became aware of the need to rehabilitate pris- 
oners, but early attempts to do so called for 
encouraging offenders to contemplate their 
sins in solitude and silence. This method only 
replaced physical maiming of prisoners with a 
psychological maiming which is potentially 
more destructive. 

By 1670 some concerned penologists recog: 
nized that the methods employed to rehabili- 
tate offenders were not working. They drew 
up a Declaration of Principles adopted at the 
first meeting of the American Correctional 
Association in Cincinnati. It included the fol- 
lowing objectives: 

* Reformation, not vindictive suffering, 
should be the purpose of penal treatment. 

* The prisoner should be made to realize 
that his destiny was in his own hands. 

* Prison discipline should be such as to gain 
the will of the prisoner and conserve his self- 
respect. 

* The aim of the prison should be to make 
industrious free men rather than orderly and 
obedient prisoners. 

* Prisons should be small, and separate in- 
stitutions should be constructed for different 
types of offenders. 

* There should be established » system for 
the collection of uniform penal statistics, 

* Society at large should be made to realize 
its responsibility for crime conditions. 

(The reader who is unfamiliar with the his- 
tory of corrections will be interested to know 
that in 1970 The American Correctional Asso- 
ciation met in Cincinnati and found the same 
faults existing today and reiterated the same 
recommendations.) 

With the coming of the reformatory era, cor- 
rections evolved its own identity as a profes- 
sion by emphasizing vocational training and 
education, followed by individual casework. 
Crime came to be seen as a symptom of sick- 
ness. Group therapy and counseling, the ther- 
speutic community approach, and community- 
based treatment are the current dominant 
correctional concepts, but punishment and 
revenge have remained a basic part of the 
correctional structure. 


Security Grading 


The stated goals of today's correctional system 
include the protection of society, deterrence 
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Fig. 4 Major elements in site selection for a detention facility. 


of crime, and rehabilitation of prisoners, Most 
penologists acknowledge that the majority 
of offenders in our correctional system do not 
represent o repeated threat to society. Due 
to the lack of a reliable means of determining 
risk potential, a majority of offenders are im- 
prisoned without necessity. 

Although the emphasis placed on rehabili- 
tation of offenders seems to meet with so- 
ciety's approval, correctional administrators 
are generally inhibited in innovative measures 
because of a lack of valid information about 
public attitudes. An escape or a crime com- 
mitted by @ probationer is met with outrage 
and indignation by the public, providing cor- 
rectional administrators only with the most 
negative public opinions upon which to base 
decisions. Only too often the response to in- 
novation is “the public isn't ready for that,” 
when the administrator has no positive means 
of assessing public readiness. 

Ideally, a correctional system should include 
several types of institutions offering varying 
degrees of custody and types of treatment 
programs. The following describes the three 
basic types of specialized institutions. 


Minimum Security Sometimes referred to as the 
open institution, this facility operates without 
armed guard posts, If it has a fence at all, it is 
only for the purpose of keeping the unautho- 
rized public out, 

The inmate housing facilities of a minimum 
security institution may be comprised to a large 
extent of open dormitories, which are by tar 
the most economical type of housing facility, 
Individual rooms, however, are preferable to 
dormitories for a sense of privacy not readily 
available in a regimented institutionalized 
setting. The ideal housing situation would be 
single rooms that allow inmates to lock their 
own rooms but which are accessible to the 
staff by master key, Dormitories are particu- 
larly unsatisfactory as housing in women's 
institutions, based on our society's traditional 
standard of modesty and privacy for women, 
Regardiess of whether dormitories or individ- 
ual rooms are selected, planning must provide 
easy supervision of the inmates’ quarters. 

The open institution is certain to play an 
increasingly important role in future correc- 
tional systems. The term originated with an 
emphasis on young offenders or prisoners 
nearing release date, but it currently covers 
a broad range of facilities having in common 
only the absence of barred windows and armed 
guards. These would include open camps or 
farms adjacent to security prisons that operate 
as satellite facilities, or separate independent 
camps for reforestation, land reclamation, or 
farming. An idea as yet unexplored is the open 
camp related to urban industrial activity. 


Medium Security Custody in » medium-security 
institution is generally achieved by a perimeter 
control system that allows considerable free 
movement within the facility. Perimeter control 
consists of two lines of fencing 12 to 15 ft 
high separated by a space of at least 20 ft. Vary- 
ing degrees of surveillance techniques, ranging 
from staff patrol to electronic detection sys- 
tems or both, keep the perimeter fence under 
scrutiny. Perimeter control can be extended to 
include the exterior skins of housing units, 
in this manner, control is effected by the ex- 
terior walls, windows, doors, openings, and 
roof construction, while still allowing relatively 
free inmate movement inside. 

Inmate housing in a medium-security insti- 
tution should consist of individual outside 
cells, rooms, or dormitories, Dormitory hous- 
ing always remains a compromise between 
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Fig. 5 This diagram shows approximate proportions of security grading of inmate populations in multicustody deten- 


tion and sentenced facilities. 


construction costs and the more ideal arrange- 
ment of individual rooms or cells, since rooms 
or cells with exterior windows provide inmates 
with a sense of individuality and territory. 


Maximum Security Emphasis in this type of 
facility is on control and supervision via a 
perimeter fence or wall system in housing units 
and in all building areas accessible to inmates. 
Perimeter control is often effected by strategi- 
cally located towers containing armed guards 
or by circulating patrol cars in constant contact 
with the control center which monitors an elec- 
tronic intrusion-sensing system along the 
perimeter enclosure, 

Housing facilities in maximum-security in- 
stitutions are characterized by individual cells 
with their own plumbing and sanitary facilities. 
A small percentage of the housing may be com- 
posed of interior cellblocks consisting of 
groups of cells not directly accessible to out- 
side walls or windows. Planning must consider 
maximum staff surveillance of all inmate areas 


and activities, with cells readily observable by 
staff. 

This degree of custody is required for less 
than 15 percent of the total inmate population 
in a correctional system. 


Multisecurity While ideally it is desirable to 
provide separate institutions for each type of 
security system, such compartmentalization 
is available only to correctional systems with a 
high inmate population. For the smaller sys- 
tems, such as those of counties, cities, or low- 
density states, itis unlikely that funds will be 
available for separate facilities, In these in- 
stances, a single institution will house the total 
inmate population of the system, Maximum 
separation is needed between custody groups 
to avoid inhibiting the full participation in the 
correctional program of minimum-security in- 
mates due to restrictions imposed on inmates 
under maximum custody. 

It is impossible to prescribe a formula for 
determining proportions of maximum-, me- 
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dium-, or minimum-security offenders that 
apply to all correctional projects. This pro- 
portion must be determined at the initial plan- 
ning stage and should consider the effective- 
ness of services and programs that provide 
diversion from incarceration, such as bail 
practices, release on recognizance, probation, 
parole, and extra-agency referrals. It is certain 
that a system that does not incarcerate low- 
security risk persons awaiting trial will re- 
quire a higher proportion of maximum- and 
medium-security facilities in its jail, Likewise, 
@ system that does not have a strong probation 
and parole system will require a higher pro- 
portion of minimum-security facilities. 

Figure 5 lists suggested proportions of basic 
security types to be provided in a multisecu- 
rity facility. These proportions are a general 
guide only and are given here to provide o basis 
for the planning described above. 


Physical Image 


A structure communicates its identity and 
goals to its users and to the community 
through its physical appearance. The attitudes 
of community residents toward the corrections 
system will be influenced by what they perceive 
as the physical image. In the past, the character 
of correctional buildings was expressed by a 
monolithic, fortresslike, and generally for- 
bidding appearance. 

The basic design of correctional architecture 
should clearly identify the function and pur- 
pose of the facility. The need for a variety of 
external controls, such as fences, locks, and 
detention windows, still remains. But these 
external controls need not be the dominant 
theme of the perceived environment, since the 
avowed purpose and goal of modern correc- 
tions are to build up the offenders’ internal con- 
trol over their own behavior. Because social 
controls replace external controls to a large 
extent, external controls where required should 
be subtly and unobtrusively integrated into the 
building form. The type of external controls 
recommended are the minimum consistent 
with the goals and methods of the correctional 
program. 


After determining the correctional program, 
planners need to consider what basic form a 
new correctional facility will take. Certainly 
the character of the site plays a dominant role: 
an urban site limited in area will undoubtedly 
require vertical stacking of functions. This 
arrangement will apply particularly to urban 
jalis that need to be easily accessible to the 
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courts. The resulting jail requires an efficient 
vertical transportation system for both inmates 
and staff. Major problems confronting the 
planner involve communication between 
inmates and pedestrians, vehicular traffic to 
and from the facility, and the provision and 
furnishing of outdoor recreation areas. (See 
Figs. 6 and 7.) 

Where larger tracts of land are available, 
horizontal arrangement of functions will allow 
a more flexible expression of the program. 
A connected plan lends itself well to high- 
custody facilities where maximum control of 
inmate movement is required, while the multi- 
unit plan permits a greater freedom of move- 
ment between units, with basic control pro- 
vided by the perimeter enclosure. 


Size of Facility 

The size of a new facility should be determined 
from estimates of the rate of commitment of 
inmates and their length of stay. The absence 
of uniform data makes this assessment a most 
difficult and uncertain task. 

The maximum inmate population for a cor- 
rectional facility should not exceed 500. Any 
institution operating #8 a single unit becomes 
increasingly inefficient and unsafe when its 
population exceeds that number. An ideal 
population should not exceed 200. There are 
institutions with capacities of 5,000 or more 
because the practicalities of state government 
make it easier to obtain funds to add to an 
existing institution in a piecemeal fashion 
than to acquire a new site and build a com- 
pletely new tacility, An analysis of operating 
costs often indicates that a high capacity 
means lower per capita costs. Such figures 
are easily computed and readily understood 
by legistators and the lay public, but the neqga- 
tive effects of large overcrowded institutions 
are clear only to the prison administrator. 

All suthorities involved in corrections and in 
the science of human behavior agree that a 
maximum homogeneous population of 200 
offers the best milieu for treatment. The larger 
the institution population, the more its inmates 
and staff lose their identity and individuality. 
Conversely, the per capita cost of operating a 
tully programmed institution that is too small 
would be prohibitive. It is obvious that a com- 
promise must be reached between the ideal 
treatment population and the funding capacity 
of the system. 

A viable compromise is the satellite concept 
of planning, This approach involves the break- 
ing up of 4 large institution into several smaller 
units, but still operating as a single adminis- 
trative unit. Such a facility potentially has the 





Fig. 6 Vertical massing is a response to limitations imposed by an urban site. 


economy and program range of the large 
institution, yet retains the personalized treat- 
mont and safety vaives inherent to the smaller 
facility. 


Flexibility 


Not only are the types of prisoners and pur- 
poses of their confinement undergoing con- 
stant change, but also the methods used to deal 
with them, New techniques, programs, and 
services present new requirements, neces- 
sitating the capability of self-modification 
through feedback and evaluation. Modification 
must also be sided by the physical design of 
the facility for this evaluation to be effective. 
Design for a number of indeterminate future 
conditions rather than a single set of fixed func- 
tions implies o “loose fit’ between form and 
function at any point in time. It is far more de- 
sirable to have a facility with some “float 
space than a building that fits today’s needs 
80 tightly that it becomes obsolete immediately 
when programs begin to develop and change. 

In addition to responding to their own inter- 
nal expansion needs, correctional facilities 
serve as o catalyst for the location of other 
nearby public and private community services 
For example, a single unit could grow into a 
community resources mall, in effect an admin- 
istrative subcenter of county-state-city social 
services, justice, and other governmental func- 
tions (see Fig. 8) 

The degree of flexibility in spatial arrange- 
ment and convertibility of space that can be 
realized is determined by: 

* The location of fixed circulation elements, 
such as stairs, elevators, and entrances 

* The location of fixed service elements and 
utilities 

* The structural module, including spans 
and location of fixed elements such as columns 

* The design of mechanical, distribution, 
and lighting systems 

* The design of flexible systems of partitions 
and interior finishes 

The creation of flexible spaces requires early 
decisions in the design process about the ex- 
tent and degree of flexibility required. All com- 
ponent building systems, especially the struc- 
tural and environmental control systems, need 
to be organized into # pattern to allow maxi- 
mum flexibility, Considerations of economy 
and performance ought to be made in con- 
junction with the degree of flexibility desired, 
for example, comparing a totally flexible, 
movable wall system with a semiflexible sys- 
tem of nonbearing partitions constructed of 
permanent materisis. The movable system 
would initially be the more expensive, but fre- 
quent plan revisions in the semiflexible system 
would more than use up any savings initially 
gained by its selection, Noneconomic factors, 
such a6 use appropriateness (sound control, 
security, resistance to use and abuse) must 
also be taken into account. 


Circulation and Security Control 


The movement of inmates and staff within a 
correctional facility is a problem of major di- 
mensions. Due to the complex functions, 
circulation from living quarters to dining halls, 
to work assignments, to school, to recreation, 
to infirmary, to canteen, to the administration 
building, and to numerous other parts of the 
institution needs to be planned not only to 
provide easy flow, but also to allow required 
supervision and custody control. The problem 
of supervision and circulation is just as im- 
portant to the movement of supplies and mate- 
rials throughout the institution. 
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Fig. 7 Horizontal development as aor ag by two different concepts unrestrained by site limitations but expressing 


distinct levels of custody through massing 


Security in a correctional setting can be ob- 
tained in numerous ways: by technological 
advances in electronics, such as audio- and 
visual-monitoring systems; by more effective 
interpersonal relationships between staff and 
inmates; by more effective inmate diagnosis 
and classification; and by providing achieve- 
ment-oriented correctional programs. 

Basic security control can be attained in 
either of two ways. Primary reliance can be 
placed on a strong perimeter security system, 
with armed towers and sophisticated fence 
alarm systems. This method permits the inner 
compound ares to be fairly open and allows 
greater treedom of movement within, Relatively 
little security is provided by internal structures. 
Conversely, reliance can be placed on the in- 
ternal structural security of the facility's units 
themselves. This approach promotes minimal 
controlled movement between units and, there- 
fore, there is less of a need for a strong perim- 
eter security, but inmate participation in the 
correctional program is generally limited to 
that which can occur within the respective 
units. 

Neither of these extremes is wholly appro- 
priate for most institutions. The process of 
zone control more closely approximates in 
structure and operation the varied security 
needs of diverse programs and services. There 
ore facilities that operate around the clock 
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Fig. 8 Flexibility must allow for growth in response to 
program changes in the future. 


and, therefore, require the greatest security 
and supervision, such as housing units, in- 
firmary, control center, and main entrance. 
However, some facilities, such os the dining 
hall, may operate from 12 to 16 hours a day, 
others will operate 8 hours a day tor 5 days 
during the week, while still other activities 
will occur for only 3 or 4 hours during the 
evening. By grouping the facilities in accor- 
dance with the schedule of use and by carefully 
planning access to these areas, portions of the 
institution not in use during certain periods 
may be closed off entirely to the inmate pop- 
ulation, thus reducing the need for custodial 
control, 


BASIC ELEMENTS OF A CORRECTIONAL 
FACILITY 


The choice of inmate housing type is directly 
related to several factors: the type of facility 
planned, what programs, staff, and funding, 
both for construction and for operation, will 
be available. There are few guidelines regard- 
ing the ratio of cells to dormitory space, The 
guidelines that do exist often conflict, depend- 
ing on the balance of priorities between main- 
taining security, providing an effective rehabili- 
tative environment, or having an adequate 
professional staff. Planners will find that it is 
impossible to satisfy fully all these criteria. 

Individual cells are advisable for institutions 
handling maximum-security inmates who re- 
quire constant supervision. Inmates who are 
not maximum-security risks and are allowed 
more freedom of unrestricted movement in the 
housing units can be housed in individual 
rooms or in dormitories. Since jails and deten- 
tion centers confine inmates whose require- 
ments for supervision and control are virtually 
unknown upon arrival, a fairly high propor- 
tion of single cells or rooms is advisable, while 
open institutions and minimum-security camps 
can have a higher proportion of dormitory 
space (see Figs. 9 to 15). 


One of the factors that influences the ratio 
of cells to dormitory space is the extent to 
which the institution has the staff and facil- 
ities to gather information essential for inmate 
classification. Since the total inmate treatment 
and training program is conditioned largely 
by custody requirements, its success is almost 
wholly dependent on flexibility of custody 
classification and handling of prisoners. When 
such basic data about offenders is available, 
management of the inmate population is made 
easier, and housing assignments can reflect 
the actual security problems which individual 
offenders present. 


Interior Cells These are usually placed back- 
to-back in the center of the cellblock with a 
continuous utility space separating the two 
rows of cells. The utility space provides a 
means of running plumbing, ventilation, and 
electrical utilities in an area accessible for 
easy maintenance. Plumbing fixtures are fitted 
into the rear cell wall that defines the utility 
space. The piping extends directly into the 
chase, with tamper-proof pushbutton valves 
the only item exposed within the cell. Wall- 
mounted water closets are preferable to 
facilitate cleaning of the floor, but where fix- 
tures may be damaged through sbusive use, 
floor-mounted units should be installed. Mild- 
steel grilles along the front of the cell admit 
light and air, while allowing for maximum 
supervision of the occupant. Continuous fresh 
air should be provided by mechanical ventila- 
tion through the front of the cell and exhausted 
through registers in the back wall of the cell. 
It is expedient to firmly anchor steel beds and 
desks to floors and walls. Cell walis may be 
constructed of mild steel plate ¥, in. thick, 
with vertical splice joints every 3 ft, of of 
concrete or masonry blocks. Steel piate is 
often more economical, requiring less space 
than concrete or masonry and reducing the 
cell-block length. Masonry is preferable for 
noise control since its semi-absorbent sur- 
face is able to reduce the high level of back- 
ground noise, o characteristic of multiple steel 
cells. 
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Fig. 9 Housing units are linked together to form two major recreation yards. (Abu Ghraib Central Prison, Baghdad : 1 
Whiting Associates International, Inc., Architects, Litchfield Grosfeld Weidner, Planning Consultants.) 








Fig. 10 Zone control is established by the plan of this correctional institution, simplifying supervisory activity through- 
out day and night. Zone 1, inmate housing units, dining hall; zone 2, prison services and work areas; zone 3, reha- 
bilitation en zone 4, administration, guard facilities. (Medium Security Prison, Leesburg, N.J., Gruzen & 
Partners, Architects.) 
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Fig. 11 Some suggestions for living spaces are shown above. A minimum of 70 sq ft is required per inmate. Layouts 
and materials should reflect a concer for the privacy and dignity of the occupant. 


661 


Governmental and Public 
JAILS AND PRISONS 


662 


— 


Access to exterior 


activity areas 


erty 


CCS 










Toilet/ 
shower 


Fig. 12 Low internal security. Personal spaces with 
potential for individual inside locking. Central group 
space for informal or structured ity. (Guidelines for 
the Planning and Design of a and Community 
Correctional Centers for Adults, University of Illinais.) 


Exterior Cells These are located on the outside 
wall of a housing unit, each with a window. 
A traditional arrangement consists of two rows 
of cells with a central corridor, but new imagi- 
native planning concepts are breaking out 
of this mold by grouping cells around common 
activity spaces or arranging them along single- 
loaded corridors. Sliding or swinging doors 
open into the cell and are fitted with vision 
ports for nighttime bed checks. Toilet fixtures 
are attached to individual pipe chases, back- 
to-back for two cells, with access for main- 
tenance. Furniture may be built-in or movable, 
depending on the degree of security required, 
Ventilating air, introduced into the center cor- 
ridor, is drawn into the cells through door 
undercuts and exhausted through a register in 
the pipe chase. Walls are of concrete or 
masonry units; floors are concrete with a steel- 
troweled finish, Cells may be provided with 
radio speakers broadcasting programs from a 
central station with a limited selection of sta- 
tions. 


Inmate Rooms These are individual living 
spaces that resemble college students’ rooms. 
Furniture is movable; toilet fixtures are cen- 
trally located for common use by the members 
of the housing group. Swinging doors can be 
wood or hollow metal, and the room occupants 
may have a key that controls the door tock, al- 
though there is provision for an overriding 
custodial deadlock. Rooms have outside win- 
dows with sashes of varying degrees of secu- 
rity. Radio hookups should be provided as 
well as an electrical outlet for use of an elec- 
tric shaver. Wall and floor surfaces ought to 
be selected for durability and ease of mainte- 
nance, but with a concern for livability. 


Dormitories or Squad Rooms These should be 
planned for ease of visual supervision, avoid- 
ing, for example, double-deck beds because 
of blind spots created by the high units. Each 
inmate usually has a locker for his belongings, 
which can be an integral part of his bed or 
located in a bank of lockers. Beds are best 
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Fig. 13 Medium internal security. Seven rooms at upper level, seven at lower; group space and entry at middle 
level, provid of private space from group space with staff supervision of movements. (Guidelines for 
the Planning and Design of Regional and Community Correctional Centers for Adults, University of Illinois.) 
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Fig. 14 High security. Cluster component arranged for close staff surveillance of functions by direct observation. 
(Guidelines for the Planning and Design of Regional and Community Correctional Centers for Adults, University of 


IMlinois.) 


arranged in informal groupings that permit 
circulation and avoid a rigid grid pattern, A 
floor area of 55 sq ft for each bed and its cir- 
culation space is recommended. Maximum 
densities of dormitories should not exceed 30 
persons in a single group, and 20 persons is 
even better. In order to provide # more livable 
environment for each inmate and offer him 
some privacy, lightweight panels can be 
erected to form cubicles around bed areas. 
Although this arrangement makes supervision 
less easy, this problem can be solved easily by 
orienting the open ends of cubicles towards 
the control srea, Chairs and tables ought to be 
provided in dormitory areas particularly if there 
is not an adjacent dayroom. 


Housing Support Functions 


In addition to the raw housing space required 
for inmates’ sleeping accommodations, certain 
housing support functions are needed for the 
operation of the unit. Each housing group 
should have a casual recreation ares, generally 
called a dayroom, adjacent to the living quar- 
ters. Dayrooms should allot a minimum of 15 
sq ft of space per inmate and should contain 
a large closet for equipment storage. Activities 
that might take place in the dayroom are casual 
games (cards, dominoes), ping-pong, television 
watching, reading, and dining (a8 opposed to 
central dining). Separation of areas by noisy 
and quiet activities is highly desirable. 
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Fig. 15 Small group living expressed by this design for # metropolitan correctional center. Each floor provides a full 
tange of program activities. (a) Typical living unit floor plan. (b) Typical 8-man suite. (Federal Correctional Center, 


New York City, Gruzen & Partners, Architects.) 


Utility functions to support a housing unit 
include group toilets (except for cells which 
have individual fixtures), showers, and 4 jani- 
tor’s sink. In addition to these basic functions, 
housing units may require closet space tor 
storage of clean and soiled linen and clothing, 
depending on the institution's method of dis- 
tributing such articles. 

It is recommended to provide small laundry 
facilities near housing units utilizing commer 
cial machines so that inmates can do their own 
personal clothing, particularly in a detention 
center where an institutional clothing system 
may not exist. 


ADMINISTRATION 


An essential first step in the planning of admin- 
istrative functions for a correctional facility is 


to determine the organizational pattern of 
authority. The agency having jurisdiction over 
the facility establishes the pattern, generally 
without the participation of the planners, al- 
though it will form the basis for space planning. 

Administrative functions can be grouped 
to include those facilities that are located out- 
side of security controls of the institution, 
and those within the basic security system. 
Functions to be located outside of security 
are those in which the staff needs to be acces- 
sible to the public and requires ease of ingress 
to and egress from the institution, Such func- 
tions include those of the office of the head of 
the institution, the business manager, certain 
deputy wardens whose duties relate to the pub- 
lic, and their various administrative, clerical, 
and secretarial staffs. 

Those administrative officers whose work 
relates directly to the inmate population should 
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have their offices within the basic security 
system of the institution, preferably near the 
most vital area of his function. The deputy 
warden in charge of custody would, for ex- 
ample, have his office adjacent to the central 
control room and the key control points of the 
institution. The deputy warden in charge of the 
inmate program ought to be located in the heart 
of the institution so that he is not isolated 
from the inmate population that he serves. 
Similarly, administrative officers such as 
directors of education, recreation, and voca- 
tional training should have their offices located 
within the operating areas of their programs. 

An idea gaining acceptance is the inclusion 
of arraignment court facilities within oa deten- 
tion facility, With a courtroom directly within 
the portion of the institution under security, 
the elaborate precautions involved in guarding 
prisoners and transporting them to the courts 
is unnecessary. The judge and attorneys come 
to the jail instead. There are problems crested 
by admitting judges and attorneys within the 
controlled zones of the institution, but these 
are minor compared to the difficulties involved 
in transporting prisoners to the courts. 


CORRECTIONAL PROGRAM 


Program functions include all areas of activity 
which involve the professional treatment of in- 
mates to influence change in attitudes and be- 
havior, Some basic program functions in a 
correctional institution are: 


Counseling 

Casework 

Clinical services 

Education 

Vocational training 
Work-release or study-release 


Counseling 


Counseling is the establishment of a direct 
relationship, either at a personal or group level, 
in an attempt to solve specific personal prob- 
lems or develop over 6 period of time increased 
self-understanding and maturity. Counseling 
may be the natural outgrowth of personal re- 
lationships between staff and inmates develop- 
ing through day-to-day contact or the deliberate 
structuring of groups for mutual discussion 
of inmate and staff problems. Arranging living 
accommodations in small groups provides a 
natural setting for the development of counsel- 
ing relationships between custodial staff and 
inmates. Optimum size of the counseling group 
seems to be from 8 to 12 persons, and a multi- 
use space within the housing unit where such 
activity can take place on a scheduled basis 
is highly desirable. Each housing unit should 
also include office space which can be utilized 
for individual interviews and private discus- 
sions. 


Casework 


Casework comprises services by protes- 
sionally trained personnel (study, diagnosis, 
and treatment of psychosocial problems) 
administered individually or on a group basis. 
Casework activity involves obtaining the in- 
mate's social history, solving immediate prob- 
lems with family or other persons, exploring 
problems of social adjustment, and providing 
supportive guidance and information for re- 
lease. In addition to the general institution 
program, other situations aided by casework 
services are presentence investigations of 
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Fig. 16 A suggested organizational framework for a correctional institution with a diverse rehabilitation program, 


detainees (for probation), the reception proa- 
cess, and postinstitutional supervision 
(parole). Casework activities are most effec- 
tively carried out in a centralized area that has 
ready access to typing services and records, 
although it is possible that a caseworker might 
go to see his client in an interview room in a 
housing unit. 


Clinical Services 


Clinical services rely on o professional staff 
such as psychiatrists, clinical psychologists. 
psychiatric nurses, occupational therapists, 
and other specifically trained technicians. 
These services provide intensive diagnostic 
and treatment techniques to discover causes 
and cures for individual maladjustments. The 
clinical staff also provides guidance and sup- 
port to other staff members to aid them in their 
custodial responsibilities, including conduct- 
ing sessions on personality theory and psy: 
chodynamics for line personnel. Allowances 
should be made in the maximum-security unit 
of the institution for individual and group treat- 
ment by the clinical services personnel. The 
general inmate population could go to s cen- 
traily located clinic. 


Education 


Education in prison is basic to any comprehen- 
sive correctional program. From 10 to 30 per- 
cent of all prison inmates are functional il- 
literates with an inability to surpass minimum 
test scores for the fourth grade. Only 1 to 3 
percent have completed high school. Statisti- 
cally, retardation in educational achievement 
is highly correlated with the extent of crimi- 
nal behavior. While the median school level 





attained by the United States population as a 
whole exceeds the tenth grade, prison inmates 
have a median of eighth grade. This is a clear 
indication that inmates would be better pre- 
pared for today's job market and for the other 
responsibilities of a noncriminal life if they 
had more education (see Figs, 16 to 18). 

Design standards for educational tacilities 
in prisons are the same as for other schools, 
with perhaps more emphasis on flexibility, 
such as interior partitions that can be moved 
as the curriculum changes. A basic correc- 
tional education program should provide for 
the following subjects: 


Academic 

General education 
Institution orientation 
Prerelease instruction 
Commercial training 
Music 

Health education 
Arts and crafts 
Dramatics 
Audio-visual room 


The educational unit should be located on a 
major circulation corridor for maximum ac- 
cessibility to inmates. Many classes will be 
taught in the evening by the extension service 
of a state university or by a teacher from a near: 
by college. It must be possible to use the edu- 
cational unit during these hours without undue 
traffic through areas that are normally open 
during the daytime only. A close connection 
should exist between the educational unit and 
the library. It is wise to make the audio-visual 
room adaptable for a range of uses, with ample 
ancillary storage space for additional chairs 
and musical instruments. The music room, 
of course, must be situated for minimum inter- 








ference with classroom areas. Adequate space 
ought to be set aside for the education di- 
rector and staff. Toilets for inmates and staff 
need to be provided within the unit to minimize 
unnecessary movement through the main 
entrance to the unit. 


Vocational Training 


Vocational training programs in prisons have 
to extend beyond those operations which are 
necessary solely for the maintenance of the 
institution and prison industries. In addition, 
the inmates’ level of educational achievement 
needs to be considered in assigning them to 
training programs involving high technical 
skills, Vocational program planning calls for a 
careful analysis of current market conditions 
to determine what jobs are actually available 
to inmates upon release. This analysis includes 
investigations of union and governmental 
job restrictions because of certain criminal 
histories. 

Shop and maintenance areas should be sup- 
plemented with adjacent classrooms and spe- 
cial training facilities for instruction on new 
techniques and procedures. 

The regulation and inspection of tools are 
critical functions in a prison. Since all tools 
must be accounted for each day, they should 
be stored on shadow boards which automati- 
cally indicate when any tool is out of place. 


Work Release or Study Release 


These programs are usually administered 
through correctional units detached from the 
basic prison. These units house those inmates 
who have qualified for a program of partial 
release into the community in order to work 
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LIGHT & VIEW ORIENTATION or study. This program is often administered 
CONSIST EN Twa e a a8 a prerelease phase where inmates generally 
OR DEVELOPED OPPORTUNITIES are transferred to the unit a short time before 
a their release. Work-release inmates must not 

T be mixed with regular prison inmates, since 


they sre often coerced by insiders to bring 
in contraband from the outside. 

Since the occupants of the work-release 
units are free to work in the community, no 
physical constraints are necessary in their 
housing facility. The structure becomes com- 
parable to a college dormitory, and often @ pri- 
vate residence is acquired for this purpose, 


FOLDING J as long as it conforms to normal occupancy, 

( PARTITION a health, and fire standards. 
Hs. Consideration should be given to locations 
close to public transportation and within com- 


munities where the neighborhood atmosphere 
permits racially integrated housing. Space 
needs to be provided for offices, recreation, 
dayrooms, kitchen, dining room, laundry, and 
storage, in addition to sleeping areas. 


INMATE SERVICES 





oh ar Library 
Library services function as the information 
Fig. 17 Educational component providing range of spaces in five sizes to offer choice of space appropriate to par- and library materials center supporting the 
—_ annem a wane —. relmas partition offers opportunity for larger group presentations or dislogues. total institutional program. The library will 
roe ‘or the Planning and Design of Regional and Community Correctional Centers for Adults, University of provide @ significant type of recreation for 
" certain inmates, especially those not interested 
in or not able to participate in sports. The 
heaviest use comes during the evening hours, 
therefore, the library should be located so that 
- BOARD adjoining areas with limited operating hours 
joes UNIT may be closed off without impairing access to 


{STORAGE UNIT 


“7 BOARD the library. The library is best located far trom 


such noisy areas as music rooms or work- 
shops, but easily accessible to housing and 
close to the educational unit. 

The quantity of reading matter in a very small 
facility, such as a small county jail or prison 
camp, would be a small reference collection 
supplemented by a program of book inter- 
change trom a general library. Larger facilities 
need libraries with no fewer than 6,000 vol- 
umes, or at least 10 books per inmate. Insti- 
tutions with high populations of long-term 
prisoners should provide a minimum of 15 













or) 
* a = — SUPERVISION 
oe, Mite YW TRANSPARENCY ——[y (oo 
SS My PROJECTOR i oo) / \ 
~ PROJECTOR 
CASSETTE PLAYER. Bi- CASSETTE 


STORAGE 


CAROUSEL 
STORAGE ~ 


MISC. STORAGE of 






EXTERIOR 


~ 
CONTINUOUS LIGHT-VIEW 
SHELVING / ORIENTATION 


* ROLLERS 


| } 5 INDIVIDUAL REAQING-STUDY 
t vee = _ CARREL UNITS 


SEE COMPONENT 


Fig. 19 Library component utilizing individualized 
reading-study area located remote from distraction 
of entry circulation-active usage area near entry for 





Fig. 18 Teaching components include a multiuse instructional support unit, a mobile audio-visual unit, and a mod- ease of access. (Guidelines for the Planning and De- 
ular carrel unit for individual study. (Guidelines for the Planning and Design of Regional and Community Correctional sign of Regional and Community Correctional Centers 
Centers for Adults, University of Illinois.) for Adults, University of Illinois.) 
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to 20 volumes per inmate. The institution |i- 
brary ought to have access to a general library 
with a collection of at least 100,000 volumes 
for reference orf interlibrary loan service. 
Seating space should be allotted for not less 
than 5 percent of the institution's population, 
with an allowance of 30 to 35 sq ft per reader 
for bookshelves, tables, chairs, and circulation. 
(See Fig. 19.) 

Supporting facilities can include a librarian s 
office and workroom, a magazine storage 
room, and a listening room with record player. 
Provisions should be made for transporting 
books to the segregated maximum-security 
and infirmary areas to serve inmates who can- 
not travel to the library. In warmer climates 
an outdoor area is highly desirable to serve as 
a reading garden, 


Commissary 


This is where inmates purchase personal items, 
such as cigarettes, combs, candy, juice, and as 
many minor items as the administration wants 
to stock. A commissary operation may be 
centralized, so that inmates come in shifts 
to make their purchases, or it may be the travel- 
ing type, with a cart moving to and fram the 
housing units. As a variation of the centralized 
commissary operation, inmates fill out request 
slips in their housing area, the slips are then 
taken to the central commissary where orders 
are placed in containers and marked for the 
ordering inmates. The containers are then dis- 
tributed to them in the housing units, 

A central commissary needs sufficient space 
and display counters for inmates to see the 
items available, so that they can order with- 
out delay. If ice cream or cold drinks are sold, 
refrigerated storage units must be provided. 
Ample space must be allotted for storage of 
stock and for the commissary officer's book- 
keeping operation. (See Fig. 20.) 
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age room for . \ C 
(Guidelines for the Planning and Design of Regional 
and Community Correctional Centers for Adults, Uni- 
versity of Illinois.) 


A commissary component with adjacent stor- 
stock, corridor located for easy access. 


Barber 


Barber facilities may be located centrally or in 
individual housing units. If they are decentral- 
ized, the chair(s) should be movable for storage 
while not in use. Generally inmates shave 
themselves, and barber services only apply to 
haircuts. 


RECEPTION AND DISCHARGE 


The reception and discharge unit is the point 
of institutional entry or departure for all pris- 
oners, The entry process can be important 
in determining the inmate's later attitudes and 
behavior since it is his initial institutional im- 
pression. The reception process involves book- 
ing, examination, clothing issue, classification 
interview, fingerprinting, photographing, and 
assignment to a housing section. Sufficient 
holding areas must be provided where incom- 
ing inmates can congregate until the staff is 
prepared to administer the reception proce- 
dure. The holding areas require benches for 
sitting and toilet facilities in each area, Show- 
ers and drying areas should be provided at the 
reception ares, and an examination room and 
doctor's office ought to be included for medical 
examinations. Prisoners beginning the process 
should not have access to those who have com- 
pleted the process and are awaiting assignment 
to a housing unit. Most institutions essign new 
inmates to # special reception housing unit 
where they undergo orientation, classification, 
diagnosis, and withdrawal from drugs, as 
required. Due to the high percentage of drug 
addicts received by detention facilities, a major 
segment of newly received prisoners will 
undergo withdrawal, which is no longer a prob- 
lem if methadone is administered. The with- 
drawal period takes from 3 to 5 days, and medi- 
cal observation must be maintained during this 
time. (See Fig. 21.) 


MEDICAL SERVICES 


The correctional institution has an explicit 
responsibility to protect and maintain the 
health of inmates and to prevent the spread 
of disease among the prisoner population. Pre- 
ventive medical services in a prison begin with 
the physical examination of each newly re- 
ceived inmate, encompassing any laboratory or 
x-ray evaluations that may be necessary. Those 
inmates who ore found to be ill upon admission 
should be placed in the infirmary for treatment. 
The initial examination demands the identifi- 
cation of chronic illness in new inmates, such 
#8 a cardiac condition, tuberculosis, or diabe- 
tes, as well as drug addiction, 

The centralized medical facilities of o prison 
consist of an inpatient and outpatient depart- 
ment. The outpatient function consists of the 
regular daily procedure under which inmates 
who are ill of require medical attention can re- 
port to the physician for examination and treat- 
ment. In small facilities the physician may tour 
the institution personally, but this is not as de- 
sirable as having the inmates go to a central 
facility for sick call. At least 10 percent of 
an institution's inmate populetion may be 
expected to report to sick call daily. An ample 
waiting area that includes toilet facilities is 
thus required for inmates waiting for medical 
attention. Consultation and treatment rooms 
should be located in close proximity to the 
clinical laboratory, x-ray, and pharmacy areas. 

Inpatient facilities ought to have a full range 
of accommodations for inmates requiring for- 
mal medical attention. Sufficient beds need 





to be supplied to accommodate 3 to 5 percent 
of the total population that will be housed in 
single rooms end wards. Areas need to be al- 
lotted for the isolation of patients with con- 
tagious disease, and special facilities for 
psychiatric patients who require special secu- 
rity and safety devices to prevent self-injury 
The range of treatment facilities will vary, 
depending on general medical facilities avail- 
able in neighboring communities. Normally, 
major surgery is performed at a nearby general 
hospital, although larger institutions may offer 
partial or full operating suites for emergency 
use. Basic treatment areas include general 
examination and treatment, hydrotherapy, 
physiotherapy, and eye, ear, nose, and throat 
services, These areas should be closely related 
to each other and under the direct supervision 
of the office of the medical director. Support 
facilities for these treatment sreas comprise 
an x-ray suite, an EKG-BMR room, a clinical 
laboratory, and a pharmacy. The pharmacy 
must allow for a secure storage for drugs. 

In addition to general medical treatment, o 
program of dental care requires a dental suite 
consisting of one or more treatment rooms and 
a laboratory. The dental suite should be adja- 
cent to the medical waiting room. The dentist 
will function more efficiently if he has at least 
two chairs, thus permitting a trained inmate 
helper to prepare the next patient for treatment. 


FROM ARRAIGNMENT 


2 ALCORN 


TO DETENTION HOUSING 


Fig. 21 A diagram showing inmate flow through the 
reception component of a detention facility. 


FOOD SERVICE 


One of the most important and difficult opera- 
tions in any correctional facility is the prepara- 
tion and serving of three meals a day to the in- 
mate population and to the staff. Most of the 
kitchen work will be done by inmates with vary- 
ing levele of experience or interest, under the 
direction of a steward and a limited staff, Food 
service can be improved by providing voce- 
tional culinary training as part of the correc- 
tional program. 

With few exceptions, the food preparation is 
accomplished in a central kitchen facility 
having major areas for receiving, storage and 
preparation of food, cooking, dishwashing, 
and garbage disposal. The amount of space 
required for storage of foodstuff depends 
upon the frequency and characteristics of the 
food-purchasing and delivery program in the 
institution. 

The point of entry for receiving food items 
requiring o substantial amount of storage 
should be supervised by « storekeeper who 
checks incoming deliveries against orders and 
designates storage sreas in the institutional 
warehouse. The steward replenishes his daily 
stock from the warehouse or, in smaller instal- 
lations with more frequent deliveries, food 
items are stored near the kitchen for continu- 
ous use. 

The steward supervises the main kitchen, 
and his office should be strategically located 
to promote this control, with maximum glazed 
vision lights. Facilities for the inmate kitchen 
detail generally include a lounge, classroom 
(for special culinary instruction), and toilet. 
Generally, these inmates will put on their 
kitchen clothing in their housing unit, but some 
institutions provide clothing in the kitchen 
itself which necessitates inclusion of a locker 
room. 

There are several basic methods of inmate 
feeding, each method having its advantages 
and disadvantages. An appropriate choice 
of methods depends upon consideration of the 
correctional goals of the facility, types of in- 
metes served, available custodial manpower, 
and relationship to the overall program. The 
basic feeding patterns are 


Central dining room(s) adjacent to kitchen 
Local dining rooms in housing units 

Feeding in inmates’ cells 

A combination of the above 


Central Dining 


Central dining adjacent to the kitchen facili- 
tates delivery of prepared food and return of 
soiled dishes to the dishwashing area, gen- 
erally located in the kitchen. Dining may take 
ploce in a single room or be sectioned off to 
reduce an excessively large group of inmates 
congregating in o single space. The process 
is usually carried out in shifts or on a continu- 
ous basis where inmates leave after they have 
finished with their meais and other inmates 
take their seats. Careful planning allows a suf- 
ficient area for inmates on line waiting to be 
seated so that they will not interfere with in- 
mates already eating, The institutional sound 
system should be extended into the dining area 
to enable broadcasting of snnouncements 
and music programs, 


Localized Dining 


Localized dining in housing units eliminates 
the problem of large numbers of inmates con- 
gregating together and is more ideally suited 
to the type of facility that promotes a correc- 


tional program based on @ group interaction. 
The local dining room can be used for other 
program purposes between meals. The distri- 
bution of food from the kitchen is achieved by 
heated food carts, which function as serving 
steamtables in the dining area. It is generally 
preferable to return dirty dishes to a central 
dishwashing facility in the kitchen, since clean: 
Ing in accordance with health code require- 
ments necessitates special equipment too 
difficult and expensive to supply in dispersed 
locations. 


Cell Dining 


Cell dining is the least desirable method and 
should be restricted only to that small minority 
of inmates who pose disciplinary problema. 
Even for this group, cell feeding should be 
avoided by providing a special high-security 
housing unit with its own dining room, Thus 
cell feeding will be restricted to the most un- 
controllable inmates who generally are o very 
small percentage of the total population. 


Staff Dining 


Statf dining ia generally treated as « separate 
function from inmate dining, except in small 
correctional units that promote @ close rapport 
between staff and inmates, The staff dining hall 
often is divided into areas for custodial staff 
and areas for superior officers. These dining 
facilities should be near a main traffic artery, 
80 that in case of an emergency there can be 
quick access to the main control points of the 
institution, 


RECREATION 


Recreation has been recognized ans an integral 
part of a good correctional treatment program. 
It alleviates the dull monotony of prison life, 
acts as a safety valve for the release of pent-up 
energies that otherwise might lead to distur- 
bances, and can be directed toward helping 
inmates confront some of their personal prob- 
lems. A well-rounded recreation program 
should embrace active, competitive sports and 
strenuous activities for all inmates who are 
physically fit and interested. For those inmates 
who cannot take part in active sports, correc- 
tive physical fitness programs and other forms 
of recreation ought to be made available, 

Indoor facilities naturally are essential for a 
full year-round recreation program. It is ex- 
pedient to plan the gymnasium area for mul- 
tiple program uses, so that movies and other 
auditorium functions can take place there. 
Without question, the most popular sport 
among inmates is basketball, particularly when 
the majority of inmates come from urban 
centers. The main floor of the gymnasium 
needs to be available for basketball, volleyball, 
and other floor games, so a separate ores 
should be allotted for boxing, wrestling, and 
weightlifting, another populer prison activity, 
Spectator seating ought to be portable to in- 
crease the maximum activities space when 
seating is not required, yet easily brought in 
for movies or shows. Lockers and showers 
need to be supplied for inmates and visiting 
teams. 

To meet requirements for basketball and 
volleyball activities, a gymnasium floor has 
to be at least 60 ft wide and 100 ft long, with a 
clear height of 20 ft. For competitive play, 
a gymnasium floor length of 100 ft is desirable. 
In addition to a main basketball court, allow~ 
ances ought to be made for side practice courts 
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to accommodate a maximum number of users 
at a time. Floor inserts will enable the quick 
installation of a volleyball net as an sliternate 
activity, 

Besides the indoor facilities, outdoor recrea- 
tion space is necessary for a complete recrea- 
tional program. On urban sites where outdoor 
space is not available, it is wise to use roof 
surfaces to their maximum, These aress gen- 
orally require fencing enclosures at the sides 
and top. Where the site is not restrictive, yard 
and field areas should be provided to supple- 
ment the indoor programs. It is expedient to 
locate outdoor recreation fields adjacent to the 
gymnasium if possible, to permit common use 
of lockers and controlled distribution of ath- 
letic equipment. The athletic field needs to be 
adequate for football, baseball, soccer, soft- 
ball, basketball, and handball, with smalier 
activity areas for shuffleboard, horseshoes, 
and bocci ball supplementing it. 


VISITING 


There are two basic types of visiting done in 
® correctional facility, visits with family and 
visits with attorneys and caseworkers. 

Visits with family are encouraged to sustain 
family ties until the inmate's release. Each in- 
stitution establishes controls for the frequency 
and length of visits, depending primarily upon 
the staff available for supervision. Different 
types of institutions and different kinds of pris- 
oners impose varying custodial restraints, 
requiring diverse visiting accommodations. 
Some prisoners and visitors require separation 
by physical barrier to maintain safe custody 
and prevent passage of contraband. Others 
can meet without incident in an informal fur- 
nished living room where they may embrace 
and sit alongside one another under observant 
supervision, 


Closed Visiting 


Closed or secure visiting room consists of a 
booth with a complete physical barrier separat- 
ing the inmate and visitor. A large expanse 
of tempered or laminated glass permits visual 
contact while aural contact can be effected by 
telephone or microphone-speaker arrangement. 


Open Visiting 


Open visiting allows contact and normal con- 
versation between inmates and visitors. Since 
constraints are more relaxed, it is desirable to 
provide an outdoor area adjacent to the visit- 
ing room for use in warm weather. Visitors 
should leave packages and handbags outside 
of the visiting room, however, and for this pur- 
pose an alcove containing small lockers is 
attached to the visitors’ waiting room. In some 
instances, prisoners change clothing for visit- 
ing and are thoroughly searched before and 
after an open visit, @ security measure intended 
to guard against the introduction of contrs- 
band. 


Conjugal Visiting 

Conjugal visiting deserves serious considera- 
tion for any sentence institution that hopes 
to encourage normal sexual adjustment among 
inmates. While the problems associated with 
conjugal visiting are numerous and its prac- 
tice under present prison regulations might 
not completely fill the sexual needs of an in- 
mate, conjugal visiting does allow a man to re- 
tain his masculine self-esteem and reduce the 
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need to establish it through homosexusl con- 
quests. These facilities should be totally re- 
moved from the prisoner population and offer 
complete privacy to the couples, with quarters 
that do not reflect the institutional character 
of the prison. 


Attorney and Caseworker Visiting 


Attorney and caseworker visitation ought to 
occur in a central location close to the institu: 
tion's main entrance to avoid excessive outside 
traffic into the heart of the prison. The privacy 
and confidentiality of visits between a prisoner 
and his attorney must te completely respected, 
and visiting rooms should be fully enclosed 
with liberal glassed-in areas for visual observa- 
tion by custodial officers. 


RELIGION 


The actual services that take place in a chapel 
are only @ small part of a complete religious 
program, which inctudes religious education, 
counseling, and contact with inmates’ families 
and visitors. The institutional clergymen re- 
quire individual offices, preferably near the 
chapel, to carry out their administrative re- 
sponsibilities. In many institutions, the chapel 
is used for other nonreligious functions and 
may act as an auditorium or gymnasium, With- 
in @ limited physical plant, this may be an ef- 
ficient multiuse of a space, but it is obvious 
that if conditions permit, it is far more desirable 
to designate a chapel area exclusively for re- 
ligious activities. Separate chapels for each 
faith group are preferable, but an interfaith 
chapel can be equipped with a revolving altar 
to serve the three major faiths. 


SECURITY CONTROL 


Security control in a correctional institution is 
effected by every component of the institution, 
including layout and design of building ele- 
ments, details of operation and construction, 
and the skilled and intelligent supervision of 
prisoners by a competent staff. 


Central Control 


Central control is monitored by @ control room 
that functions as the nerve center of the insti- 
tution. This area ia constantly in complete op- 
eration, acting as the custodial center for key 
control, communicstions, alarm, and traftic 
control. 

The control room operates a series of elec- 
trically interlocked doors to fully supervise 
entrance and exit from the custody zone of the 


institution. Ideally, the control room should 
have visual access along the major traffic cor- 
ridors, If # system of closed-circuit television 
is used to view key points in the institution, 
the monitor screens also must be located in 
the central control room. All institutional keys 
should be stored in the key cabinet of the con- 
trol room and furnished to officers at the begin- 
ning of their tour of duty and returned upon 
tour completion. The communications network 
of the institution, including security  tele- 
phones, public address systems. and paging 
systems, ought to be controlled from this area, 
as well as all alarm systems, including general 
emergency alarms, and indicators for opening 
key doors or operating elevators. It is wise to 
locate 4 system of traffic control in or adjacent 
to the central control room to indicate at any 
given time the housing location of each inmate, 


Firearms 


Firearms should be stored in » secure deposi- 
tory at the main entrance of the institution, 
Many official visitors to a detention or sentence 
institution will be in possession of firearms, 
but these must never be permitted inside the 
custody portion of the facility. 


Vehicular Access 


Vehicular access to an institution with a perim- 
eter security enclosure should be through an 
entrance vestibule with doors and gates at 
each end, both of which ought never to be un- 
locked st the same time. Frequently, large 
vehicle gates sre motor-operated, controlled 
from e@ nearby tower or other control point, 


Locks and Locking Devices 


Locks and locking devices in correctional in- 
stitutions ought to be fabricated and installed 
by manufacturers who specialize in these de- 
vices and have a proven record of satisfactory 
installation. Prison locks should be of the dead- 
bolt type, requiring the officer to turn the key 
in the lock for positive proof of security. Lock- 
ing devices for rows of cells are generally con- 
trolied from cabinets at the front corridor of a 
cellblock. Basic sliding cell door locking de- 
vices fall into four categories. 


Manual Gang Locking Ali doors can be dead- 
locked or unlocked #8 # group by moving levers 
in a control cabinet. individual doors are locked 
or unlocked by » key at the door. Doors are 
moved manually by the inmates. 


Electromechanical Selective All doors are locked 
or unlocked and operated individually or in 
groups from switches in a control cabinet. 


Any door can be manually unlocked or locked 
by a key at the door without interfering with the 
electrical operation. 


Manual Keyless Selective Ali doors are locked 
or unlocked and opersted individually or in 
groups by moving levers in @ control cabinet. 


Keyless Electric Selective All doors are locked 
or unlocked and operated individually or in 
groups from switches in @ control cabinet, 
There are means of unlocking and locking 
doors individually or in groups in the event 
of on electrical power failure. 


SUMMARY 


In the past, when an architect was assigned 
to @ correctional project, he was relegated to 
the status of technician or draftsman by the 
corrections agency or tocal sheriff. He was 
handed an outline of basic area requirements 
and given instructions about their predeter- 
mined functional relationships. He rarely 
interviewed correctional staff representing the 
various program disciplines and did not ex- 
plore extensively any alternative solutions 
to program requirements. 

The result? In 1970 @ survey of the nation's 
4,037 jails found that 86 percent had no facili- 
ties for recreation or even exercise, 89 percent 
lacked educational facilities, 49 percent lacked 
medical facilities, 26 percent were without 
visiting facilities and 1.4 percent even lacked 
toilets. 

Attempts have been made to liberalize and 
develop programs hampered by archaic physi- 
cal plants, where environment is measured 
not by its effect on men, but by the strength 
of steel. There the difference between maxi- 
mum- and medium-security construction is 
detined by the time it takes to cut through a 
steel bar or by the height of a wall. 

Change is apparent. Today's architect should 
question the very need for @ correctional in- 
stitution to begin with. He should challenge 
the program's constraints, including require- 
ments concerning security, indestructibility, 
location, and he should analyze the program's 
capability to ensure that past mistakes are not 
repeated. The era of the stereotype prison is 
over. Each community must plan and design 
in accordance with its own needs. New facili- 
ties need to be drawn into populated areas 
where professional staff, services, educational 
institutions, and human contect can integrate 
the offender into community life. The new 
corrections theory is not based on brick, 
mortar, and steel, but rather on the interaction 
between skilled professionals and the of- 
fenders within oa therapeutic setting. 


Proper location of the incinerator enhances 
acceptance by the public and results in econ- 
omies in waste collection. A well-planned 
physical layout facilitates efficient and eco- 
nomic incinerator operation. Good design and 
selection of appropriate building materials 
promote a pleasing appearance and minimize 
housekeeping and maintenance. 


Site Selection 
Public Acceptance Public acceptance is a most 


important consideration in selecting an inciner- 
ator site. A few suggestions for gaining public 
acceptance follow. 

1. Choose a@ site where construction can 
conform with existing and planned neighbor- 
hood character. In general, industrial and com- 
mercial areas are more compatible with incin- 
erators than residential areas. An incinerator 
plant is usually classed as heavy industry, 
and the evaluation of its location should reflect 
this. Too frequently the vacant land surround- 
ing an incinerator is later developed for resi- 
dential or other restricted use, which creates 
conflict. To avoid potential conflict, the un- 
developed, surrounding land should be zoned 
for industrial use. 

2. Avoid choosing a site that may conflict 
with other public buildings. The noise, lights, 
and 24-hr work day of normal incinerator op- 
eration preclude locating it near a hospital, 
and heavy truck traffic makes incinerator lo- 
cation near schools undesirable. 

Centralized public works operations are de- 
sirable. Often an incinerator plant can be 
advantageously located near a sewage treat- 
ment plant so that technical services may be 
sheared. There may be economies in locating 
the incinerator near a garage where vehicle 
repair facilities and personnel can be shared. 

3. Where conflict with neighborhood char- 
acter is unavoidable, the screening effects 
of a wall or planting can reduce adverse ef- 
fects and gain public acceptence. Good archi- 
tectural design is itself a major asset in over- 
coming potential neighborhood objection. 

4. Institute an effective public relations 
program. Before full site and design decisions 
are made, proposals and plans should be pre- 
sented through the press and for discussion 
at public meetings. This would serve to demon- 
strate management response to community de- 
sires and @ capability for operating an accept- 
able facility. Presentation of alternatives slong 
with rationale for incineration may be sup- 
ported by graphic examples and site visits to 
successfully operating facilities. 


Site Suitability Factors important to design, 
but generally not of concern to the public, 
are foundation conditions, topography, avail- 
ability of utilities, building restrictions, drain- 
age, and meteorologic conditions. 

Soil and rock formations determine the type 
of foundation required to support the heavy, 
concentrated load of an incinerator structure. 


Incinerator Guidelines—Public Health Ser- 
vice, US Department of Health, Education, 
and Welfare, Washington, DC 


Failure to accurately determine foundation 
conditions and design to them can result in 
expensive modifications during construction 
and, in certain cases, abandonment of the site 
with its partially completed structure. Ground- 
water conditions siso affect design and cost. 

Topography and meteorological conditions 
must be considered in the location and the de- 
sign of the incinerator. A fiat site is apt to 
require a ramp for access to the tipping floor, 
whereas a hillside site can provide access at 
various ground levels. Topography can also 
ease or hinder the dispersion of gases and 
particulates by the local atmosphere. This 
aspect of plant location is complex and requires 
the assistance of a meteorologist or air pollu- 
tion control specialist, who can determine the 
best stack height for the dispersion of gases. 
Stack height determination requires consider- 
ation of topography and legal restrictions, 
such as those from Federal Aeronautics 
Agency regulations, local building regulations, 
and zoning. 

Availability of public utilities may be a gov- 
erning factor in site selection, since electricity, 
gas, water supply, sewage disposal, and pro- 
cess water disposal are essential to the incin- 
erator process. Fuel such as gas or oil may 
be required at some installations @8 an auxil- 
iary heat source for the furnaces of as building 
heat. Communication facilities must be avail- 
able for fire and safety control and for coordi- 
nating operations. 

As in the development of any industrial site, 
effective drainage of surface waters must be 
an integral part of design. The site should not 
be selected in an area subject to flooding un- 
less the facility can be protected and access 
remains available during high water. 





Traffic Consideration The ideal location for an 
incinerator is at the center of the traffic pat- 
tern produced by the contributing collection 
vehicles. A major argument already made for 
incineration in comparison with land disposal 
was that incineration can reduce the time and 
cost of collection haul. This requires that the 
incinerator be centrally located, This is not 
always feasible for a variety of reasons. For ex- 
ample, future growth and its effects on the col- 
lection source must be considered. 

A large plant may have literally hundreds of 
vehicles delivering solid waste in relatively 
short time intervals. Because of heavy traffic, 
the plant must have adequate access to pre- 
clude safety hazards in the streets of the area. 
Special access roads may have to be provided 
so that the trucks avoid heavily traveled high- 
ways. Special consideration also must be given 
to traffic impediments such as bridges with 
low weight limits, restrictive heights of over- 
passes, narrow pavements, and railroad grade 
crossings with high-volume traffic. A location 
that avoids commuter traffic is also preferred. 
Thus, @ plant located near the edge of the par- 
ticipating community but readily accessible by 
freeways or beltways may be better than one 
centrally located, The same traffic considera- 
tions apply to residue disposal. On-site dis- 
posal is often not possible; therefore, inciner- 
ator residue and nonburnables must be trucked 
to a landfill. 
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Plant Layout 


An incinerator plant layout should promote 
ease, simplicity, and economy of operation and 
maintenance. There should be adequate room 
for all parts of the operation. The structure 
should harmonize with the surrounding neigh- 
borhood and should be so oriented that un- 
sightly parts of the building and operation 
(such as receiving and storage) are not visible 
to the public. In certain climates, it is advan- 
tageous to orient the receiving area on the lee- 
ward side of the prevailing wind. The on-site 
road pattern should allow ready access to 
scales and receiving area and an easy exit; 
one-way traffic is most desirable; sharp turns 
and blind spots should be avoided; and a large 
parking apron should be provided outside the 
receiving area to avoid congestion during peak 
receiving hours. 

Adequate drainage is necessary for surface 
waters, Incinerator operation requires periodic 
hosing of tipping floor, vehicle wash areas, 
parking aprons, and ramps. The paving should 
be sloped and contain adequately sized and 
strategically placed drains. This is particularly 
critical in cold climates where ice formation 
could interfere with operations. 

Maintenance and storage of trucks may be 
inside the incinerator building or on the 
grounds, but these sreas must be located 
where they will not hamper the operation of 
the incinerator. 


The incinerator should be aesthetically pleas- 
ing and should be constructed of durable, high- 
quality materials and fixtures to reduce main- 
tenance. Materials requiring a minimum of 
painting or resurfacing, such as concrete, tile, 
and noncorrosive metals, should be used. 
Surfaces that require painting should have a 
dense, durable finish, Corners and bases can 
be coved to reduce accumulation of debris and 
allow easier cleaning. Where possible, piping 
and duct work should be enclosed. 


Personnel Facilities Adequate facilities for in- 
cinerator personne! are more a matter of con- 
venience and may well represent the difference 
between a working situation that is con- 
ducive to efficiency and cleanliness 6s opposed 
to one that may create an indifferent and inef- 
ficient work crew. A clean locker room is 
needed, with adequate toilet, lavatory, and 
shower facilities. Lockers should have space 
for storing hard hats, rain and winter gear, 
and a full change of clothing. Sanitary facilities 
should be provided for women who may visit 
or be employed at the plant, 

Lunchroom facilities should also be pro- 
vided, along with sink and suitable outlets 
for coffee percolators. Drinking water should 
be available on every floor and within 200 ft 
of employee stations. The lunchroom, locker 
room, shower, and toilet areas should be well 
lighted and kept clean at all times to encourage 
habits of cleanliness by the workmen. It is 
often desirable to provide washroom facilities 
convenient to collection personnel, weigh- 
masters, and others. 
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Control Room =Many large incinerators are now 
being built with glassed-in control rooms so 
located that the incinerator superintendent 
or shift foreman can readily observe various 
operations. Because all areas of the plant or 
operating conditions within furnaces cannot 
be observed from one location, closed-circuit 
television is used in some instances. The im- 
portance of the glassed-in area (ventilated 
and air conditioned) is not merely to provide 
comfort to the superintendent and foreman 
but to protect delicate recording instruments 
from dust and to minimize the noise level in 
an area where telephones are used. Written 
records are also better maintained in an iso- 
lated control room area. The control room 
should be suitably equipped with remote read- 
ing and recording instruments that provide 
supervising personne! with the information 
necessary to adjust the incinerator operation 
if it is not performing suitably. 


Administrative Offices and Conference Room in the 
larger incinerator plants, sometimes the super- 
intendent, foremen, and clerical workers need 
an office to conduct necessary administrative 
activites. Attractive decor and air conditioning 
will improve morale and efficiency, Smaller 
incinerators may effectively combine the op- 
erating control room with space for administra- 
tive activities. 

At larger plants, a conference room for staff 
briefings, safety discussions, and training pur- 
poses is a worthwhile investment. 


Weighmastar's Office The weighing activities 
may be conducted slongside the access road 
outside the incinerator plant or at the entrance 
to the turning and tipping area within the plant 
proper. In either instance, the weighmaster 
should have a facility with ample glassed area 
to observe the movement of weigh scale traf- 
fic. He should have ready means of communi- 
cating with the driver, handling credit cards, 
or making cash transactions. 


Maintenance and Repair Facilities Regardiess of 
the size of the incinerator, storage space for 
electrical, mechanical, and refractory parts 
and an enclosed area where repair and subas- 
sembly may be performed must be provided. 
For very large plants, separately maintained 
storerooms for parts, electric shops, mechani- 
cal shops, and enclosed refractory storage 
facilities should be included. Where « large 
municipality has s number of incinerators, 
central maintenance ond repair facilities for 
major activities may prove economical. There 
should be storage facilities for such items as 
lawn mowers, skip loaders, mechanical sweep- 
ers, refractories, pipes, insulation material, 
and the various chemicals required for insect 
and other pest control. 


Laboratory 9 The incinerator must be so operated 
that the environment is not polluted, Federal, 
state, and local regulations are becoming more 
restrictive. Surveillance of the water quality 
of incinerator effluent is needed to ensure 
pollution control, and o small laboratory and 
testing equipment should be provided for this 
purpose. Municipalities with several incinera- 
tors should consider s centralized laboratory 
facility. 


Plant Exterior 
Roadways, Sidewalks, and Parking Areas in design- 


ing the roads providing ingress to an inciner- 
ator site, consideration must be given to peak 


loading periods and types of vehicles that may 
utilize the incinerator, Where possible, the 
roadway system should be built so that the 
traffic flows only in one direction, thus pro- 
viding only one entrance and one exit, Arrange- 
ments must be made for obtaining truck tare 
weights without interfering with one-way traf- 
fic flow, This is possible even where scales 
are used, provided the trucks being serviced 
all have established tare weights. When 
transient traffic is being weighed, so that a 
“weighout" is necessary, a roadway may be 
provided within the site that will allow the 
trucks to return across the scale for the second 
weighing in the same direction as the normal 
flow of traffic. All roadways should be suffi- 
ciently wide to permit the passage of one 
vehicle past another in the event that a truck 
is stalled. Road grades should be suited to the 
traffic operating on the grades. In general, 
the grades for short-distance truck travel 
should not exceed 7 percent uphill and 10 per- 
cent downhill. Pavements should be hard sur- 
faced, all weather, and designed for heavy 
loads. Curbing, posts or guardrails should be 
used to confine traffic to roadways. 

Incinerator plants should be provided with 
sufficient sidewalks to ensure that visitors 
and plant personnel will be able to walk safely 
about the premises without being endangered 
by vehicular traffic. 

Parking areas are generally divided into two 
categories: (1) parking for administrative and 
opersting personnel, visitors, and temporary 
parking for collection vehicles, (2) parking 
for overnight storage of collection vehicles and 
for equipment used at the incinerator site, such 
as mobile sweepers. In sreas with severe win- 
ters, parking facilities inside heated garage 
areas are dasirable to permit proper mainte- 
nance, cleaning, and protection of the collec- 
tion vehicles. 


Landscaping Perimeter planting sround an 
incinerator site presents a pleasing appearance 
and reduces the noise of the truck traffic from 
within the property. For maximum benefit and 
to further enhance the appearance, trees and 
shrubbery can be placed outside the fencing. 
Provisions must be made in advance for ade- 
quate watering and for access so that periodic 
trimmings may be performed without unrea- 
sonable expense. Built-in sprinkling systems 
should be considered for lawn and shrub areas. 


Fencing Where the incinerator plant is located 
in an area subject to vandalism, peripheral 
fencing with a minimum height of 6 ft is de- 
sirable. 


UTILITIES 


For efficient operation, a municipal incinerator 
requires certain utility services, which include: 
(1) electricity for power and lighting; (2) po- 
table water for plant personnel and suitable 
process water for spraying, heating, quench- 
ing, cooling, and fire fighting; (3) telephone 
service; (4) sewerage systems for handling 
process waste and sewage, and storm sewers 
for drainage; (5) fuel for heating, hot water, 
auxiliary heat for incineration, and possible 
laboratory use. Each of these utilities supplied 
to the incinerator site must be metered and 
distributed safely and efficiently to all points 
of usage at the site. 

With increasing incinerator capacities and 
with increasing use of sophisticated equipment 
and devices, more utility services will be 


required, The cost of providing these utilities 
depends on the plant design and mode of op- 
eration. 


Electric Power 


With few exceptions, utilization of incinera- 
tor waste heat to generate electric power is 
not practiced in the United States. The incin- 
erator's electric power is obtained from other 
sources, 

Electric power requirements vary with the 
degree of mechanization and the use of equip: 
ment. Common examples of equipment requir- 
ing electricity are induced draft fans, forced- 
air fans, pumps, cranes, hoists, air pollution 
control devices, and grate-driving mechanisms. 
Allowance for future electrical needs should 
be included in planning and sizing the electrical 
distribution systems. 


Water Requirements 


The quality of the water required for incinerator 
operation will depend on its use. Sources may 
include: city water, on- or off-site wells, rivers, 
lakes, and waste-water treatment plant ef- 
tluents. The total amount of water required may 
vary from 350 to 2,000 gal per ton of waste 
incinerated, depending on design and opera- 
tion, Incinerator operation requires a depend- 
able water supply. An elevated water supply 
serves this purpose and can be used for fire 
fighting. When waste heat is used to produce 
steam or hot water, the boiler feedwater and 
makeup water will require extensive pretreat- 
ment, Water for air pollution control equip- 
ment, for gas cooling, and for dust control 
Sprays need not be potable but should be free 
from suspended materials. Water used in the 
incineration processes will increase in temper- 
ature, change in chemical characteristics, 
and will scquire solids. Treatment may be re- 
quired before these waters are discharged. 

The costs of water recycling and reuse should 
be investigated. In reuse and recycling, treat- 
ment should be effective in preventing clog- 
ging, erosion, and corrosion of equipment. 


Sewers 


Preferably, the incinerator should be located 
in an area served by sanitary sewers. Untreated 
waste process water should be disposed of 
through the sanitary sewer if the system is 
capable of handling it. Storm sewers should 
be used only for discharge of surface waters. 


WEIGHING 


An incinerator scale weighs incoming solid 
waste and outgoing residue, including fly ash 
and siftings, It may also be used to weigh sal- 
vaged moterials, Accurate and meaningful 
weight records can be used to improve opera- 
tion, to assist management control, to facili- 
tate planning, and to provide an equitable 
means for assessing fees. Weights are needed 
for cost accounting, rating the effective capac- 
ity of the incinerator, testing air pollution con- 
trol devices, and making a materials balance 
for the facility. 

A management system making use of 
weights can serve to regulate and control solid 
waste collection and disposal. Good collection 
scheduling and routing may depend on such o 
system. Distribution of waste deliveries among 
available plants requires prompt sccess to 
weights of incoming material. Cost control 


to increase efficiency and eliminate excessive 
expenditures of time and effort is dependent 
on weight units, 

Observation of the trends in quantity, 
sources, and types of solid waste collected 
will assist in planning for future disposal 
needs. Weight records of residue assist in 
determining the remaining life of residue dis- 
posal sites and thus assist effective planning 
as well as provide a means of calculating com- 
bustion efficiency. If a community wishes to 
charge other communities, private haulers, or 
commercial haulers for using the incinerator, 
the weight measurements will provide a prac- 
tical, equitable means for assessing fees. 


Scale Description 


Scale Types A small incinerator (50 to 100 tons 
per day) may satisfactorily use a wood plat- 
form, manually operated, mechanical scale and 
keep handwritten records. At the other ex- 
treme, large incinerators frequently use auto- 
matic systems employing load cells, electronic 
relay, and printed output. The electronic relay 
scales allow for greater flexibility in locating 
the scale platform in relation to the scale 
house. Highly automated electronic scales 
and recorders are more costly than simple 
beam scales; however, they are justified in 
many cases because they are faster and more 
accurate. 


Size and Capacity The scale should have suf- 
ficient capacity to weigh the largest vehicle 
anticipated to use the incinerator on a routine 
basis. The platform should be long enough to 
accommodate simultaneous weighing of all 
axles. Separate axte loading scales, although 
less expensive, are inherently inaccurate and 
slow in operation. For simultaneous weighing 
of all axles. the majority of collection trucks 
could be sccommodated with a 10- by 34-ft 
platform. A 50-ft platform will accommodate 
most trailers and semitrailers. Scales should 
be capable of weighing loaded vehicles of up 
to 30 tons. 
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Fig. 1 Plan of tipping area and storage pits with crane. 
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Accuracy The accuracy and internal mechanism 
of the scale and recording mechanism should 
meet the commercial requirements for the state 
or other jurisdictions involved. This is partic- 
ularly necessary if user fees are based on 
weight. Recommended scale requirements 
have been outlined by the National Bureau of 
Standards, 


Platform The platform or deck of o scale may 
be constructed of wood, steel, or concrete. 
Wood decks are least expensive but least dur- 
able. Many large truck scales have a platform 
constructed of reinforced concrete. 


Scale Pit Scale-pit walls are usually concrete 
and should be set in @ suitable foundation 
to control settlement. A paved scale-pit floor 
facilitates cleaning and maintenance, In all 
cases, scale-pit drainage is essential. Scale- 
pit depth should be sufficient to allow periodic 
inspection and maintenance of the scales, 
Access to the pit should be through the wall 
or through a hatch on the platform. Gutters 
around the edge of the scale pit to intercept 
runoff from the deck have been used effectively 
to ensure a dry, clean scale pit. Lighting should 
be provided to aid in inspecting and maintain- 
ing the scale mechanism and in cleaning the 
scale pit. 


RECEIVING AND HANDLING SOLID WASTE 


Solid waste is delivered, usually during the day 
shifts, in several types and sizes of trucks 
and vehicles. The vehicles are first weighed 
and then proceed to the tipping area. At large 
installations, the trucks unload into # storage 
pit, whereas at small incinerators, the prac- 
tice has been to dump the waste directly into 
the furnace charging hopper or onto the tipping 
floor. 

After the waste has been unloaded into the 
storage pit, the material must be transterred 
to the charging hopper. For incinerators with 
charging hoppers located above the storage 


CRANE 
OVERRIDE 
AREA 


LOADING 
SHAFT 






CHARGING 
FLOOR 


SOTO TS SS Oe oe hh bebe isin 


Governmental and Public 
INCINERATOR PLANTS 


pit, the transter is usually performed by over- 
head cranes. Some incinerators have the charg- 
ing fleor on the same level as the storage area, 
and transferring is usually done with a front- 
end loader or special equipment. 

The solid waste is charged into the furnace 
by dropping it directly through a gravity chute 
or pushing it into the furnace with a ram. After 
deposition, the waste is mechanically moved 
through the furnace. 


Tipping Area 


The tipping area is the flat area adjacent to the 
storage pit or charging hoppers where trucks 
maneuver into position for dumping (Fig. 1), 
The area should be large enough to allow for 
safe and easy maneuvering and dumping. 


Dimensions Collection trucks tend to arrive 
at the incinerator in large numbers during @ 
short time interval. To avoid a backup of 
trucks, the length of the tipping area and stor- 
age pit should receive careful design considera- 
tion. The total length of the tipping area should 
extend the length of the storage pit and, if 
possible, beyond the pit. Width of individual 
dumping spaces slong the pit should be about 
10 to 12 ft. These spaces should be clearly 
marked. Support columns should be placed to 
avoid interfering with dumping spaces. 

The tipping area width should be greater 
than the turning radii of trucks using the 
tipping erea. For single-chassis compactor 
trucks, the radius is between 25 and 35 ft; for 
tractor trailers, the radius is between 35 and 
50 ft. The minimum recommended width of 
the tipping area is 50 to 70 ft; if the space is 
available, the width should be larger. 

The entrance, exit, and ceiling of an enclosed 
tipping area must be high enough to provide 
the necessary clearance for dump trucks. Ceil- 
ing height is critical at the edge of the tipping 
area when the packer and dump bodies are 
raised in the unloading position. A minimum of, 
25 ft is recommended, but greater vertical 
clearance may be necessary for some trucks. 

Vehicle entrances and exits should provide a 
minimum of 18 ft of vertical clearance, Exits 
should be provided with warning devices, such 
as hanging chains, to prevent careless drivers 
from attempting to exit with raised dump 
bodies. The entrance and exits should be 
equipped with wheel guards to protect the door 
jambs. 


Tipping Floor Enclosure Enclosing the tipping 
area should be considered. Climatic con- 
ditions may make it desirable, In addition, 
an enclosed tipping area is definitely recom- 
mended for good public relations. Dust control, 
odor confinement, and noise reduction effected 
by enclosure will help make the incinerator 
more acceptable to the community, 


Other Aspects of Tipping Area Design The floor of 
the tipping area should be constructed to with- 
stand the heavy loads placed on it; it should 
slope away from the storage pit toward a drain 
so that the area can be regularly cleaned and 
flushed. The floors are usually rough surfaced 
for traction. 

Because of the debris that accumulates in 
the tipping area, the drainage system is re- 
quired to accommodate large quantities of 
wash water. The size of the receiving sewer is 
critical if the discharge is to such a system. 
Bar grates or other suitable devices can be 
used to prevent large objects from being dis- 
charged to the sewer and possibly obstructing 
flow. 
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Scattered dust and litter from the dump- 
ing, recasting, and charging operations are 
problems common to solid waste handling. 
Provisions for cleaning the tipping area should 
be considered during the design phase. Vac- 
uum cleaning facilities, a compressed air sys- 
tem for cleaning electrical contacts, powered 
mobile sweepers, and flushers have been 
successful in controlling the spread of dust 
and litter. 

Because of dangers involved in the handling 
and dumping of large trucks in close quarters, 
safety in the tipping area should be stressed 
by the incinerator supervisor. Hold-down 
chains or bumper picks are sometimes em- 
ployed to prevent trucks from being tipped 
into the pit; however, use of these safequards 
is time consuming, and short ramps sloping 
away from the storage pit at an angle of 6 to 
12° from the horizontal will prevent mishaps 
efficiently. 

Most plants are constructed with a curb or 
backing bumper along the entire length of the 
pit to prevent trucks from backing into the pit. 
This barrier must be high enough to prevent 
trucks from overriding yet low enough to per- 
mit the chassis overhang to clear the curb. 
A height of about 1 ft is considered adequate. 
The face of the backing bumper is usually verti- 
cal or slightly concave to conform to the shape 
of the wheel. The barrier must be durable 
enough to withstand repeated impact and must 
be securely anchored to prevent movement. 
It should contain openings so that spilled 
waste can be shoveled or swept from the 
tipping floor into the pit. 

Other measures to be considered for the sate 
operation of a tipping area are: (1) designing 
tipping area, storage pit, and crane to eliminate 
possibility of crane bucket striking extended 
dump body; (2) using a traffic director at larger 
incinerators; (3) permitting the dump bodies 
of packer trucks to be raised only when the 
truck is in the unloading space. 


Storage Pit 


The purpose of the storage pit is to provide 
a safe and convenient holding place for solid 
waste before it is charged to the incinerator. 
In @ properly designed storage pit, waste from 
numerous sources can be mixed to provide 
a more uniform feed for the furnaces, 


Capacity of the Storage Pit When the rate of re- 
ceipt of solid waste exceeds the burning rate, 
material must be stored for future processing. 
The total space for storage depends upon the 
amount of material remaining after the daily 
receiving period and the amount that is left 
unburned from day to day during times of 
peak waste delivery. The storage pit is usually 
designed to contain about 1.5 times the 24-hour 
capacity of the incinerator. If heat recovery 
is practiced, the pit storage capacity should 
receive special study to ensure a supply of 
solid waste adequate to meet the heat demand 
when waste is not delivered to the incinerator. 

To calculate the necessary storage volume, 
the unit weight of solid waste in the storage 
pit must be known, The generally accepted 
average unit weight of waste in a storage pit 
is about 350 Ib per cu yd. 

When designing storage pits, future changes 
in waste density should be considered. As 
noted, in recent years, solid waste density has 
been decreasing. 


Other Aspacts of Storage Pits Storage pits are 
usually rectangutarly shaped because of crane 
design and ease of construction. A rectangular 
pit allows the crane supports to be constructed 
with the use of the existing pit walls and brac- 
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Fig. 2. Plan view and section view of bridge crane. 


ing. Some pits are divided into separate rec- 
tangular units with charging hoppers between 
units. With this design, a fire that may start 
in a pit can be isolated, and pit cleaning is facili- 
tated because of the ability to alternately empty 
the pits. 

The width of a storage pit usually does not 
exceed 30 ft. Minimum width is usually 15 to 
20 ft or wide enough to allow # monorail crane 
to operate without being obstructed by the 
overhang of trucks in the dumping position, 

The wails of the pit must withstand the 
external forces caused by water and soil and 
the internal pressures of solid waste and water 
in the pit, a condition that could occur during 
pit fires. During crane operations, the crane 
bucket may collide with the wall and crush 
the concrete. Continuous steel plating or em- 
bedded steel T-sections in the concrete can 
Protect areas of the pit subject to repeated 
impact. 

Fires occasionally develop in the pit. They 
can be caused by sparks carried over by the 
erane during the charging operation, by live 
coals in the collected waste, or by spontaneous 
combustion of stored waste, Smoke and heat 
can damage the crane, break windows, and 
ruin equipment, Crane damage can put the 
entire plant out of operation for weeks or long- 
er, The pit area should be equipped with an 
adequate number of fire hoses of effective size. 
The dewatering facilities must be adequate for 
the expected quantities of water used in fire 
fighting. Portable pumps help to remove excess 
amounts of water. 

The entire pit should be watertight and 
sloped to troughs and drains for dewatering. 
When a pit is constructed below grade, it will 
usually be necessary to have a sump. Screening 
devices to prevent material from entering the 
sump are also recommended. 

The sources of water and the resulting quan- 
tities vary with the installation. When pits are 
not watertight, leakage can occur as a result 
of the positive hydrostatic pressure of ground- 
water. Waste collected in wet weather may be 
saturated, and vertical drainage will occur 
in the pit. Water from dust control sprays also 
enters the pit. 


Cleanout facilities are needed to empty the 
pit if the furnace equipment breaks down or 
to remove unwanted items inadvertently 
unloaded into the pit and remove saturated 
waste after a fire. A loading shaft from the 
charging floor to the ground tevel is useful for 
unloading the pit and for hoisting heavy equip- 
ment and material from ground level to the 
charging floor (Fig. 1). 


Charging Methods 


Solid waste is charged into the furnace by 
several methods. In small installations where 
the storage area is on the same elevation as the 
charging hoppers, a front-end loader, vibrating 
hopper and conveyor, or other mechanical 
means ore used. At larger incinerators, cranes 
charge the solid waste. 

Besides transporting solid waste to the 
charging hoppers, cranes also mix and dis- 
tribute the solid waste in the pit. This action 
results in a more uniform burning material 
and better utilization of pit capacity. 


Crane Types The types most commonly used 
are the monorail crane and the bridge crane 
(Fig. 2). The former is a fixed unit suspended 
from a single rail that crosses the pit in only 
one horizontal direction. The bridge crane dif- 
fers from the monorail in that it can maneuver 
horizontally in two directions rather than one. 
The capacity of the monorail crane is usually 
less than that of a bridge crane; the width of 
the storage pit is restricted to include only that 
lateral area within reach of the open bucket. 
Capital cost of a monorail crane is less than 
that of @ bridge crane, and at some incinera- 
tors, its performance may be adequate. 


Crane Capacity and Bucket Design The size of crane 
needed to operate an incinerator is a function 
of incinerator capacity. Each continuous-feed- 
type furnace requires a given number of bucket 
loads at regular intervals. The size of the 
bucket, therefore, is a function of the 24-hr 
furnace Capacity and number of bucket loads 
per 24 hr. Once the size of bucket has been 
fixed, the crane capacity can be specified. For 


. 


example, a 4.5-ton crane is recommended for 
use with e 2.5 cu yd bucket. 

The number of bucket loads that can be 
charged during a given period depends upon 
the number of cycles that the crane can make 
during the charging operation. A cycle is de- 
fined as the time for loading and lifting the 
bucket, trolleying and bridging to the charging 
hopper, dumping, and returning for another 
bucket load. Typical cycles vary from 1%; 
to 3 min, To determine the cycle time, the hoist- 
ing, bridging, and trolleying speeds must be 
known, os well as the length, width, and depth 
of storage pit. Typical hoisting and trolley 
speeds are between 250 and 300 ft per min, 
whereas bridge travel speeds may be as high 
as 350 ft per min, In general, design criteria 
do not require high speeds. 

Incinerator cranes usually use the closed- 
scoop bucket or a grapple. The closed scoop 
is o clamshell with heavy steel lips usually 
equipped with short teeth to increase pene- 
trating ability. The grapple type is similar to a 
clamshell but has much longer teeth, called 
tines. This type has o considerably larger 
capacity than an equally rated closed-scoop 
bucket. The grapple is a poor cleanup tool 
because of the length and spacing of its tines. 
For cleaning purposes, the grapple can be 
equipped with bolted-on pans. 


Number of Cranes Crane downtime will stop 
incinerator operations unless a standby crane 
is provided. Nearly all installations with a 
capacity above 400 tons per day (TPD) have 
@ second crane to prevent shutdowns. A sec- 
ond crane is recommended for plants with over 
a 300-TPO capacity. Because of high costs, 
most small plants have only one crane. At 
larger installations, a third crane is often justi- 
fied, and nearly 50 percent of the plants with 
over a 850-TPD capacity have three cranes. 
With 9 second or third crane, space in addition 
to the operating space required for the first 
crane must be provided for the storage of the 
units when not in service. The point of storage 
for the nonoperating units must not interfere 
with the operating unit. 


Control and Operation The crane can be operated 
manually from a cab traveling with the crane 
or form a remote fixed operating point, Manual 
operation from a mobile cab has some advan- 
tage over # remote fixed operating point. The 
operator has better visibility, which usually 
yields better and safer operation. Where the pit 
is long, the distance judgment error is reduced 
with mobile cab operation. 

When a mobile cab is used, the operator 
should have @ safe, convenient boarding plat- 
form. Since the charging operation may be 
dusty and hot, the crane cab should be air- 
conditioned. 


Charging Hoppers 

Charging hoppers are used to maintain a 
supply of solid waste to the furnace. In batch- 
feed furnaces, a gate separates the charging 
hopper from the furnace and supports the 
solid waste while the furnace is burning the 
previous charge. Generally one hopper is pro- 
vided for each furnace cell. In a continuous- 
teed furnace, the waste-filled hopper and chute 
assist in maintaining an air seal to the furnace 
as well as to provide a continuous supply of 
solid waste. 

Most charging hoppers have the shape of an 
inverted, truncated pyramid. The size of the 
hopper opening depends somewhat upon the 
size of the furnace, but it should be large 
enough to prevent arching of oversized mate- 
rial across the hopper bottom. Common hopper 


openings measure from 4 by 4 ft to 4 by 8 ft. 
The hopper should be deep enough to receive 
a bucketful of solid waste without spilling over. 

The charging hopper is generally steel- and 
sometimes concrete-lined. Because of abrasion 
from solid waste, impact from the crane buck- 
et, and heat from the furnace, the hopper must 
be constructed of rugged material and built 
to facilitate repair and replacement. 


Charging Chutes 


The charging chute connects the hopper to the 
furnace and may be nearly as wide as the fur- 
nace, so that the solid waste will pass through 
the chute without clogging. The discharge of 
waste into the furnace is usually by gravity, 
but reciprocating or vibrating feed mechanisms 
may also be used. Several measures may be 
taken to prevent solid waste from clogging 
chutes. These include the use of smooth inside 
surtaces; corrosion resistant materials; and 
vertical (or nearly vertical) chutes with increas- 
ing cross section. 

The charging chute, because of its proximity 
to the furnace, should be protected against 
extreme heat. For this reason, chute walls are 
often water jacketed. A hopper cover or other 
means of closure should be provided for ending 
a burning cycle in continuous-feed furnaces. 


FURNACES 


Incineration is a controlled combustion process 
for burning solid, liquid, or gaseous combus- 
tible waste to gases and to a residue contain- 
ing little or no combustible material, When 
solid waste is exposed to a turbulent atmo- 
sphere for a critical time period at an elevated 
temperature, combustion occurs. During com- 
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bustion, moisture is evaporated, and the 
combustible portion of the solid waste is 
vaporized and then oxidized. Concurrent reac- 
tions are the oxidation of metals and the oxida- 
tion of such elements as sulfur and nitrogen. 
Carbon dioxide, water vapor, ash, and noncom- 
bustibles are the major end products of com- 
bustion, 

The combustion processes take place in the 
furnace of the incinerator, which includes the 
grates and combustion chambers. There are 
numerous designs or configurations of fur- 
naces to accomplish combustion, and, to date, 
no one design can be considered the best, 


Furnaces 


Furnaces commonly used for the incineration 
of municipal solid waste are the vertical cir- 
cular furnace, the multicell rectangular furnace, 
the rectangular furnace, and the rotary kiln 
furnace. Although these furnaces vary in con- 
figuration, total space required for each is 
based on a heat release rate of about 16,000 
Btu per cu ft of furnace volume per hr, although 
heat release rates varying from 12,500 to 
25,000 Btu per cu ft per hr have been used. 

The vertical circular furnace is usually 
refractory lined. Solid waste is charged 
through a door or lid in the upper part (usually 
the ceiling) and drops onto a central cone grate 
and the surrounding circular grate (Fig. 3). 
Undertire forced air is the primary combustion 
air and also serves to cool the grates. As the 
cone and arms rotate slowly, the fuel bed is 
agitated and the residue works to the sides 
where it is discharged, manually or mechani- 
cally, through a dumping grate on the periphery 
ot the stationary circular grate. Stoking doors 
are provided for manual agitation and assis- 
tance in residue dumping if required. Overfire 
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Fig. 3. Vertical circular furnace. 
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air is usually introduced to the upper portion 
of the circular chamber. A secondary combus- 
tion chamber is adjacent to the circular cham- 
ber, Many furnaces of this design are in opera- 
tion. 

The multicell rectangular type, also called 
the mutual assistance furnace, may be refrac- 
tory lined or water cooled; it contains two or 
more cells set side-by-side, and each cell nor- 
mally has rectangular grates (Fig. 4). Solid 
waste is usually charged through a door in the 
top of each cell. Generally, the cells of the 
furnace have 4 common secondary combustion 
chamber and share a residue disposal hopper. 

The rectangular furnace is the most common 
form in recently constructed municipal incin- 
erators (Fig. 5). Several grate systems are 
adaptable to this form. Commonly, two or more 
grates are arranged in tiers so that the moving 
solid waste is agitated as it drops from one 
level to the next level. Each furnace has only 
one charging chute. 

A rotary kiln furnace consists of a slowly 
revolving inclined kiln that follows a rectangu- 
lar furnace where drying and partial burning 
occur (Fig. 6), The partially burned waste is 
fed by the grates into the kiln where cascading 
action exposes unburned material for combus- 
tion. Final combustion of the combustible 
gases and suspended combustible particulates 
occurs in the mixing chamber beyond the kiln 
discharge. The residue talls from the end of 
the kiln into a quenching trough. 


Grates and Stoking ~The grate system must trans- 
port the solid waste and residue through 
the furnace and, at the same time, promote 
combustion by adequate agitation and passage 
of underfire air. The degree and methods of 
agitation on the grates are important, The 
abrupt tumbling encountered when burning 
solid waste drops from one tier to another 
will promote combustion, Abrupt tumbling, 
however, may contribute to entrainment of 
excessive amounts of particulate matter in the 
gas stream, Continuous gentle agitation pro- 
motes combustion and limits particulate 
entrainment. Combustion is largely achieved 
by air passing through the waste bed from 
under the grate, but excessive amounts of 
underfire air contribute to particulate entrain- 
ment. Some inert materials, such as glass 
bottles and metal cans, aid combustion by 
increasing the porosity of the fuel bed. Con- 
versely, inert materials inhibit combustion if 
the materials clog the grate openings, Mechan- 
ical grate systems must withstand high tem- 
peratures, thermal shock, abrasion, wedging, 
clogging, and heavy loads. Such severe operat- 
ing conditions can result in misalignment of 
moving parts, bearing wear, and warping or 
cracking of castings. 

For design purposes, the required grate area 
is approximated by dividing the pounds per 
hour of solid waste to be burned by the pounds 
per square foot per hour of solid waste the 
grates are capable of burning, Ordinarily, the 
design value for the grate loading will be 
between 50 and 70 Ib per sq ft per hr. This 
design value depends mostly on type of solid 
waste and grate design, but it also depends 
on the other elements of the furnace. The grate 
loading is often expressed in Btu's per square 
foot per hour, An average rating of 300,000 
Btu per sq ft grate per hr is often used as a 
design parameter. 

Grate systems may be classified by function, 
such as drying grate, ignition grate, and com- 
bustion grate. Grates for solid waste incinera- 
tion may also be classified by mechanical type. 
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cHanee They include traveling, reciprocating, rocking, 
— rotary kiln, circular, vibrating, oscillating, and 
a reverse reciprocating grates; multiple rotating 


i a drums; rotating cones with arms; and varia- 


ain DUCT tions or combinations of these types. In the 


; J United States, traveling, reciprocating, rock- 
Cel etn, 
OVERFIRE AIR DUCTS LEZ 






















ing rotary kiln, and circular grates are the most 
widely used. 

Traveling grates are continuous, beitlike 
conveyors (Fig. 7). A single traveling grate 
does not promote agitation, Two or more 
grates at different elevations provide some 
agitation as the material drops from one level 


TO EXPANSION CHAMBEA to. the next: 
AND GAS SCRUBBER In reciprocating grate systems, the grate 
ROTARY KILN — — sections are stacked like overlapping roof 


shingles (Fig. 8). Alternate grate sections 
slide back and forth while adjacent grate sec- 
tions remain fixed. Like traveling grates, 
reciprocating grates may be arranged in mul- 
tiple-level series providing additional agitation 
as the material drops from one grate to the 
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FAN Rocking grates are arranged in rows across 
the width of the furnace, at right angles to 
solid waste flow. Alternate rows are mechan- 

RESIDUE CONVEYORS ically pivoted or rocked to produce an upward 





and forward motion, thus advancing and agitat- 
ing the solid waste (Fig. 9). Rocking grates 
have also been arranged in series. 

The rotary kiln has a solid refractory sur- 
face and is commonly preceded by a reciprocat- 
ing grate, The slow rotation of the kiln, which 
is inclined, causes the solid waste to move 
in a slowly cascading and forward motion. 

The circular grate, in the vertical circular 
furnace, is commonly used in combination with 
® central rotating cone grate with extended 
rabble arms that agitate the fuel bed (Fig. 10). 
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Fig. 8 Reciprocating grates. 





MOVING 
S 
Fig. 9 Rocking grates. Seaver NI Fig. 10 Circular grates. 


675 


Governmental and Public 
YMCA BUILDINGS 


High Vistows Abors 18° Cenkimwees Beuk Hides 





wore 





Lees rexctabie Hiaauhers- 10 Hpentetey nang 









AU AIL 


+ are 
45470 


MANOR ALY 
Meahe 













Hen satenen vel baphel 
wee 






er oe ae 






arMnagiUM 
700 08 






Aotigold Alnaunere 
il iqied Pree 









CODLITION MaRrTHA NS 
Mea Be frigh Mehae 





OnwehaL PumPone | 
yn4 70 













wf” oe | cave cue 












PNA oz 
5 SS e ee, ten 
—— ¢ . ay e Z ‘ 


ay 
wr a oF Ss 


% 


ate ETA 


Fig. 1 Typical plan for YMCA building: (National Council of the Young Men's Christian Association of U.S.A.| 








\- ores ~ owe 


' / INE TRAC 





—"diobh] 


+ Feat 





Frant ot the Prepects 











Us wiGvwar ad @ FO 


Fig. 2 Site plan. (National Council of the Young Men's Christian Association of U.S.A.) 


676 


Governmental and Public 
YWCA BUILDINGS 


By IRIS ALEX, AIA., Building Consultant, and GLADYS L. BROWN, Health, Physical Education, and Recreation Consultant 


BUILDING SITE 


The decision to build e new building or to 
undertake major renovations is the end result 
of a long process of study, analysis, planning, 
and fund-raising on the part of the local YWCA, 
The geographical location of a new facility is 
determined by community needs for the ser- 
vices to be offered. 

The architect, it is hoped, will be involved 
in the selection of the site. The YWCA may 
have options on one or more parcels of empty 
lend or land with existing structures on it. The 
following factors should be taken into sccount 
in choosing the site: 

* Proximity to public transportation and 
eveilebility of parking facilities. Depending on 
the locality, participants will arrive by bus 
or other available means of public transport 
or by private car. Since the building should 
attract all kinds of people, easy access to it is 
of prime importance. If the lot is not large 
enough to accommodate parking, there should 
be parking lote in the vicinity. 

* Size of site. The site should be large 
enough to accommodate the proposed build- 
ing, any possible future additions, on-site park- 
ing if required and desired, and outdoor activity 
space if this is included in the program. 

* Visibility, The site should be easily sean 
and easy to find. There should be sdequate 
road frontage for the building and for driveway 
entrances, Identifying signs should be visible 
from a distance. 

When the building site is the property where 
the present YWCA building is located plus an 
adjacent lot, and the present building is to be 
demolished and replaced, careful consideration 
should be given to building the new structure 
in phases. Since the YWCA is s membership 
organization, o long interruption of services 
is detrimental, It is desirable to be able to carry 
on programs as long as possible and with as 
little disruption as possible in the old facilities 
while the new building is in the construction 
process. If the size of the site does not allow 
for phased construction, then the YWCA will 
have to move to temporary quarters. 


GENERAL DESIGN PRINCIPLES 


Thoughtful consideration should be given 
to the things the YWCA wishes to express 
through @ building as well as to ite adaptabil- 
ity and usefulness for the activities it is to 
house. The building should be a friendly place, 
attractive to different kinds of people. Aa a 
community Investment, it should be designed 
for maximum use at minimum operating cost. 

It should be designed so that people coming 
to it or just going by ore aware that it is a busy 
place. Offices at the front of the building pre- 
sent a dark and lifeless appearance after office 
hours even though the rest of the building is 
teeming with activity. If it is evident from the 
outside that something is going on within, 
potential users will be more apt to investigate, 
and the contributor to the building or to the 
community fund will feel that he is helping to 
provide something that is really being used. 

Maximum effectiveness in use of staff time 


is essential, The element of control of the build- 
ing should be given major consideration, so 
that staff on duty at a front desk can be alert 
to all people coming into or leaving the build- 
ing. Additional exits for safety should be under 
the control of the person supervising the area 
during the periods when such exits are open. 
When space is provided for drop-in use, it 
should be located within the range of vision of 
either the front deak or a staff office during 
the time it is open. Program staff offices should 
be related to the activity sreas to be super- 
vised by the staff member. This gives oppor- 
tunity for the supervision of the groups and for 
informal contacts with individuals before and 
atter the sotivities, 

Ease of maintenance is important, especially 
in amall buildings not requiring the full-time 
services of an engineer or janitor, Heating 
should be as automatic as possible; mechanical 
equipment should permit operation with mini- 
mum attention and upkeep. In the long run it 
will save both money and man-hours if port- 
able equipment is stored in a location related 
to its use, even though that may be more expen- 
sive to provide than a single storage room. 

Since the building will be used by individusis 
of all ages—from toddlers to the infirm —de- 
tails of construction should be designed so as 
to avoid offering temptation to the young. 
Everything from light switches to swimming 
pools should be viewed as having potential 
“attractive nuisance” qualities, and all possible 
safeguards should be provided. Rooms to be 
used for public meetings should be on the main 
floor, if possible, or otherwise readily acces- 
sible and located so as to reduce unnecessary 
traffic. 

Interior construction and decoration should 
provide a colortul appearance and at the same 
time be durable and easy to maintain. Many 
materials now in use can make an attractive 
looking building and still meet the require- 
ments of ease of maintenance. Furnishings can 
be both sturdy and attractive. The feminine 
touch can be achieved without wallpaper and 
ruffles or fragile furniture. Ingenuity in plan- 
ning is required; it pays off both in long-term 
satisfaction and in economy of operation, so 
that the maximum possible amount of the 
yearly budget can go into staffing and other- 
wise supporting the program. (See Table 1.) 

Another ossantial point is flexibility in use, 
with the amount of space for single-purpose 
use kept to the minimum. Additional storage 
for equipment for several groups, features that 
can be shut off from a room, ar flooring and 
other elements in construction may increase 
the original cost of a single room but may 
greatly enhance its use, The standby cost of 
single-purpose rooms with limited use is even 
higher in the long run and is an extravagance 
during the life of the building. Wherever pos- 
sible, the plan must permit flexibility so that 
later adaptations or modifications can be made 
without undue expense or waste. 


MAIN ENTRANCE AND LOBBY 


The front entrance should be inviting and 
accessible, avoiding steep steps and providing 


sufficient platform space on the outside so that 
there is adequate clearance for doors that open 
out. Access for the handicapped must be pro- 
vided. Doors should be sturdy but not too 
heavy. They should give some vision into the 
immedinte lobby into which people enter. 

Space inside the doors and on traffic lanes 
to other parts of the building should be suf- 
ficient and routed to cause a minimum of con- 
gestion at periods of peak use. Since the trend 
is away from huge lobbies and lounges, space 
actually needed for traffic should be achieved, 
insofar os possible, by planning for maximum 
use rather than for large areas. To avoid a 
“sitters’ lounge,” which tends to attract people 
who do not participate, only a limited lounge 
space should be planned, with the furnishings 
80 arranged os to avoid interference with the 
traffic lanes, Wall space for displays and bul- 
letin boards should be provided in the lobby. 

The main entrance should be located care- 
fully so that it is accessible to the street and 
to any parking srea nearby, either one on the 
building site or a public lot in the neighbor- 
hood. If most participants arrive by car, it is 
important that they reach a main entrance by 
the shortest route from their cars. Very often, 
people find a side or rear door more conve- 
niently located and enter the building by that 
means, thus complicating the control of traffic 
in the buildings. Have the lobby so arranged 
that the entrances from the street and from the 
parking area can easily be supervised from 
the reception desk, (See Fig. 1.) 


RECEPTION DESK 


The main front desk is both a key public rela- 
tions contact and a control point for the entire 
building. It should be located so that people 
entering the building can find it quickly and so 
that the lobby and lounge are within the line of 
vision of the front desk staff. 

The size of the main desk area will depend 
upon the volume of use and the number and 
kinds of services to be performed there. In 3 
large building, especially when the front desk 
serves both an activities and a residence build- 
ing and/or handles registration for activities 
involving large numbers of people, the counter 
should be large enough to permit two or more 
people to give service at the same time. It 
should be located so that traffic flows in one 
direction and people will not crowd in front of 
it, impede movement, slow down the service, 
or cut off the view. 

Equipment should be planned and con: 
veniently located for service at slack periods 
when e minimum staff is on duty and must be 
alert to what is going on in the lobby. If there 
are times when the person covering the counter 
must also operate the switchboard, it must be 
placed where she can save steps yet watch the 
lounge. Mailboxes, storage space, and file 
boxes or drawers for registration cards should 
be readily accessible. If, during their slack 
periods, the front office employees do any of 
the processes for large mailings, counter space 
should be provided away from the congestion 
of the regular working equipment. Provision 
should be made for the easy and safe handling 
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of cash and the issuing of receipts. An adjacent 
office is needed for the office supervisor and 
for jobs requiring concentration, such as 
record keeping or the counting of money. It 
is better to have the safe located in this office 
instead of in the main desk area. Sufficient 
storage space should be provided for supplies 
and equipment. 


SPACE FOR BUSINESS AND ADMINISTRATION 


Whether @ business and purchasing office 
should be in the same area as the main desk 
and its related office space will depend on the 
size of the association and the number of 
people employed. In a small building, offices 
can be planned so that people doing several 
kinds of jobs can work nearby. Such a plan may 
include space for mimeographing and assem- 
bling, record keeping, bookkeeping, and other 
business or administrative tasks. In o large 
association with a sizable volume of business 
and a number of staff employed in the different 
kinds of operations, it will be better to locate 
the business and administrative offices else- 
where and in relation to each other so that as 
much of the main floor as possible can be kept 
free for activities. (See Fig. 2.) 

Lavatory and coat storage space should be 
provided for the use of the staff in each total 
unit of offices. 

Administrative offices should be provided 
for all administrative staff. The offices of the 
executive and any associates or assistants and 
the related clerical staff should be located so 
that they are accessible to the people who 
need to come to them but away from major 
activity sreas. When possible, it is also advis- 
able to have a sepurute office for the president, 
with a desk of her own and a telephone so that 
she can have privacy when she needs it. Some- 
times this office can be used by other volun- 
teers or staff. If the volume of work of the 
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treasurer is large, she needs an office or a desk 
in the business office. 

Storage space is essential in administrative 
offices, and small offices uncluttered by needed 
materials or equipment can provide a better 
work setting than large floor spaces with make- 
shift storage arrangements. Offices of pro- 
fessional staff should not be arranged so that 
they give 4 sense of remoteness or inaccessibil- 
ity. The offices for clerical staff should be 
adjacent to those of the professional staff with 
whom they work, so that they can work effi- 
ciently and screen unnecessary interruptions 
if counseling or other individual services are 
offered, the office for that staff will need to be 
readily accessible to the hesitant or timid 
person and ensure a degree of privacy and 
freedom from interruptions. It is essential for 
a counselor to have an attractive private office 
for individual consultations. (See Fig. 3.) 

The offices for the administration and man- 
agement of the business and property of the 
association have been described at this point 
because of their relationship in a small build- 
ing. Their exact location in larger buildings 
will vary according to other features. In any 
event, they will occupy a relatively small space 
as compared to that used for activities. The 
amount of space for administration and man- 
agement may be increased where offices for 
metropolitan staff are housed in the central 
building. The total ratio of office to activities 
space should be studied in order to achieve 
maximum use of the building for program 
but also enough office space to serve the 
requirements of good administration. 


SPACE FOR ACTIVITIES OR GROUP USE 


The number and types of rooms to be included 
for program use will be determined by the 
space budget previously prepared by the 
YWCA building committee and the degree to 
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Summit, New Jersey, YWCA. Entrance area, offices, child care, activity room. Small city association. (Ludlow 


which multiple-purpose use can be made of 
each area 

Few buildings, even large ones, should have 
big rooms for single-purpose use. An audi- 
torium with slanted floor and permanent seat- 
ing is a luxury unless there is such heavy 
demand for it that it will actually be in use a 
large amount of the time. 

The largest room for which an organization 
should make provision should be one that can 
house several kinds of activities and will be 
used ta maximum capacity frequently enough 
to justify its inclusion in the plan. It is not 
advisable to consider providing for the largest 
group the association will want to assemble 
at any one time or even several times during a 
year. It is less costly to rent that kind of space 
elsewhere in the community for a limited oum- 
ber of events than to construct and maintain 
Space that will in all or in part be standby space 
during most of the year. 

The same principle applies to construction 
of health education facilities for competitive 
sports that are limited in the agency program 
and for which other community facilities are or 
should be made available. 

On the other hand, a room for mass activities 
of several kinds can be justified, especially if 
it can be converted into two or more smaller 
rooms for other types of groups to use in 
between times. 

A large multiple-purpose room in a building 
without # complete health and recreation de- 
partment may have to be used for gym classes 
and aiso for mass activities. In order to make 
it useful for other things, there will be some 
limitations on the kinds of gymnasium pro- 
grams and equipment that may be used. How- 
ever, unless the primary use is for health educa- 
tion programs, it is probably too expensive to 
provide the special features required for com- 
petitive sports or other activities involving 
high-cost facilities that will not give maximum 
return on the investment. 
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Entrance vestibule . 1 1 . 1 
Lobby, Lounge 2 1 ] 1 1 1 1 1 1 2 1 1 
Corridors. . . 4 aca 1 1 1 2 1 1 1 2 1 
Offices . . . 1 ] 1 | 1 1 2 1 
Activity, class, 
club rooms. . 1 1 1 2 1 1 1 1 2 
Child care room... . 1 1 1 2 1 1 1 1 2 
Multipurpose room 2 ] ] 1 1 1 2 
Crafts rooms . 1 ] 1 1 2 ] 1 1 2 2 2 
Storage ] 1 1 ] 
Service areas 1 1 1 ) 
Toilats 1 1 2 1 


a 


*1, 2 = Order of preference. 
+ Painted surfaces to be kept to minimum. 


Adequate public toilet facilities for women 
and men should be provided in a location con- 
venient for participants in activity areas, These 
should not be located too close to the front 
entrance and/or out of sight of the reception 
desk or some other control point. 


Multipurpose Room 


A room that can be used for dances, for infor- 
mal mass activities, or as an auditorium and a 
banquet room can be designed to serve all 
those purposes satisfactorily if proper atten- 







tion is given to the particular requirements of 
each. 

For use 48 an auditorium, the size and type of 
stage and dressing rooms will depend upon 
whether the room will have frequent use for 
dramatic productions. For frequent use, a 


permanent stage with accessible dressing 
rooms is recommended, Dressing rooms can 
be designed for other uses provided there is 
adequate closet and storage space for each use. 

Adjacent storage space must be provided for 
stage properties and surplus chairs in order to 
clear the room for dances and similar activi- 
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Fig. 2. Oakland Branch, YWCA of Metropolitan Detroit, Michigan. Entrance area, offices, child care. Branch build- 


ing. (O'Dell, Hewlett & Luckenbach, Architects.) 


ties. A stage high enough to be seen from the 
back of a flat-floor auditorium will usually have 
room tor some storage under it. Dollies which 
can easily be rolled in and out of such space 
save labor in setting up and clearing the room. 
if a portable stage is used, storage space must 
be provided. 

if games or other activities may take place 
in the room, there should be adequate storage 
for that equipment. This may sound like a lot 
of storage, but it must be provided somewhere 
and more storage can result in more use of the 
available floor space for program, Proximity 
of storage to location of use can save time and 
effort for the maintenance staff and speed up 
the conversion of the space for different uses. 

Checkrooms should be considered in rela- 
tion to the large room and to other parts of the 
building. It is more economical to provide small 
checking areas located near activities space 
than to have one large checkroom requiring 
an attendant even at times of minimum use. 
Portable racks within sight of the groups or 
supervisor may be practical and can be moved 
into temporary checking areas when there is 
unusual demand, A checkroom should not be 
located in a heavy traffic area and should have 
a marked one-way traffic lane when a large 
group is to be served. A kitchen should be 
located for ease of service to the large room, 
directly connected with it or adjacent to it. 
Food should not be carried a great distance or 
across a hall or other space where people may 
be congregated or passing. Such functions will 
not necessitate a continuous or even frequent 
use for the kitchen and do not require elaborate 
retrigeration to carry over perishable foods. 
There should be a service entrance so that 
deliveries can be made and waste removed 
independently of the main lobby or heavy 
traffic lanes. It should be controlled when 
deliveries are being made, A buzzer connection 
should be installed to the main office facilities 


679 


Governmental and Public 
YWCA BUILDINGS 


COLLATE 


METROPOLITAN 
EXECUTIVE 


TERRACE 


RETARIES 


MALS 
DUPLICATING 


LOBBY 


CENTRAL 


PRESIDENT 


LOUNGE STORAGE 


FILES 


SECRETARIES 





Fig. 3. YWCA of Greater Pittsburgh. Office floor, large metropolitan association. (Skidmore, Owings and Merrill, 


Architects.) 


to call a janitor to take deliveries so that he will 
not have to waste his time waiting for them. 
Storage for dishes can be provided by cup- 
boards that open in the dining area or are adja- 
cent to an opening for transfer to the dining 
area. The size and arrangement of other kitchen 
equipment will depend somewhat on the kind 
of service planned. Hf it is to be catering ser- 
vice, the total preparation of a meal may not be 
done on the premises. Sufficient heavy-duty 
equipment should be provided for normal use, 
but again it is not advisable to install all that 
would be needed for the unusual events. 


Smaller Activity Rooms 


Other rooms will be needed for small-group use 
and should be 80 arranged that they can be 
combined for different sized groups. A room 
that can be used for meetings of 150 to 200 
people can be divided to form several small 
units. Good-quality acoustic folding partitions 
for dividing rooms can make the smaller units 
satisfactory for simultaneous use. 

Entrance into each section of the room must 
be from a hallway, so that no group will be dis- 
turbed by people passing through and so that 
one or more sections need not serve as a 
passageway. 

if several types of groups are to use the 
rooms, each group should have the equipment 
it requires, and the equipment adapted to 
several uses should be availabie as needed. 
A craft room has frequently been considered 
a single-purpose room, especially if, in addition 
to sinks, benches, and other usual equipment, 
the organization has a kiln or machinery for 
crafts. It is possible, however, to group these 
pieces of equipment at one or both ends of the 
room and shut off those areas with movable 
Partitions that can be locked in place, thus 
converting the remaining area into a room 
for classes or other small meetings. Drying 
racks for craft products should be out of reach 
of the curious but accessible to the craftsmen. 
A well-organized display arrangement can offer 


stimulation and new ideas to others. A similar 
plan can be used to convert activities space 
for use as 8 chapel or quiet room. An altar or 
other arrangement for worship that can be 
opened for use when the room becomes a 
chapel might be at one end. 

The rooms used by several groups and the 
special-purpose areas should be grouped to 
facilitate supervision of the activities and pro- 
vide a variety of programs close together. 
Meeting rooms, classrooms, craft and similar 
space should in general be located on one floor 
or on consecutive floors to permit ease of 
movement from one area to another and to limit 
the amount of elevator use (where there is one) 
and/or stair climbing. 

Food service is needed in relation to program 
activities, and building plans should provide 
facilities for it. A kitchen that can be used for 
meals for large groups should be related to the 
area that will be used for such affairs, Kitchen- 
ettes should be provided to serve small groups, 
and if a residence is to be included in the plan, 
cooking facilities must be furnished for perma- 
nent residents. A snack bar adjacent to a drop- 
in lounge or recreation space may be provided. 

Vending machines are often included in the 
program, and electrical and plumbing connec- 
tions should be provided in locations where 
machines may be installed. 


CHILD CARE FACILITIES 


if & program is to be carried out for mothers of 
young children, 8 nursery with special lavatory 
facilities will be required. The proper standards 
are essential, both in the building arrangement 
and the supervision, and should meet local 
ordinances and health department require- 
ments. If the space is to be used for other pur- 
poses, the special equipment will require 
storage space where it can be out of the way 
and properly protected. (See Figs. 1 and 2.) 

Local ordinances dictate the space allotted 
per child, the maximum number of children per 
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room, und special facilities to be provided. 
An outdoor, enclosed pinay space adjacent to 
the indoor facilities is desirable. 


HEALTH, PHYSICAL EDUCATION, AND 
RECREATION FACILITIES 


If a YWCA is planning to include HPER facil- 
ities, particularly @ swimming pool in new 
building plans, or to add these facilities to an 
already existing building, meticulous research 
and care must go into choosing construction 
methods, mechanical, electrical, and filtration 
systems, finishing materials, and into design- 
ing the area tor the best traffic flow and use of 
space, (See Figs. 4 to 6.) 

The operating costs of HPER facilities are 
rarely subsidized by the local community chest 
agency, and the YWCA must pay all operating 
and maintenance costs for these facilities 
out of the income from classes and rentals. 
Since construction costs are so high for these 
facilities, the design must provide for the maxi- 
mum utilization of teaching-staff time and ease 
of maintenance and operation by the custodial 
staff 

There should be an easy flow of traffic from 
the main lobby. Having the swimming pool 
visible from the lobby will attract participants. 
Spectator space in the natatorium is desirable 
if the budget allows for it. 

It is preferable to have the entire HPER unit 
on the ground floor. tf this is not possible, 
the locker rooms and swimming pool must be 
on one level, and the gymnasium or multipur- 
pose room, dance and exercise studios can be 
located on a different floor but with a means 
of access directly from the HPER lobby area. 
It is important to avoid cross traffic of partici- 
pants in gym attire with other traffic in the main 
lobby. 

The HPER facilities should be so situated in 
the building that they can be open for rental by 
outside groups when other parts of the build- 
ing are closed. 
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Fig. 4 Bangor, Maine, YWCA, HPER addition. 
(Higgins, Webster and Partners, Architects.) 


Elements in a Total HPER Unit 
Lobby Lounge 


A separate lounge adjacent to the locker rooms 
should be provided for HPER participants. 
A control office with a counter from which 
an attendant may dispense locker keys and 
towels, keep records, etc., should open into 
this room, Doors to locker rooms should be 
within sight of the attendant. Lounge furniture, 
bulletin boards, and vending machines should 
be provided. Access to gymnasium or other 
small exercise rooms should be through this 
space. Participants in gym attire can wait here 
for classes in order to relieve the occupant 
load in the locker rooms. 

Ideally, the locker room entrances can be 
closed off and the space used as a social 
lounge during recreational and social pro- 
grams. 


Locker and Shower Rooms important consider- 
ations in locker-room design include the fol- 
lowing: 
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1. Separation of wet (barefoot) traffic and 
dry (shad) traffic 

2. Coed facilities. Where coed activities 
are increasing and other occasions include 
both men and women, adequate toilets, 
shower, and locker rooms must be provided. 
The space should be designed so that it can be 
thrown together for use by large groups of 
women and girls, divided into entirely separate 
units, or so that o small unit can be closed off 
when the larger space is used as a single unit. 
Concentrate makeup space and hair drying 
equipment where it will always be available 
to the women. 

3. Determination of normal peak load of 
users. Estimate can be based on the number of 
people expected for swimming and other 
classes scheduled within a two-hour interval 
during popular program hours. This figure 
should determine the spproximate number of 
lockers needed. The extent of private vs. gang 
facilities to be offered (depending on local 
community's custom), the kind of lockers (long 
or short), methods of checking and control, 
and the number of showers and toilets required 
by state health codes and good practice also 
figure in determining the size of the locker 
facilities, Adequate dressing and circulation 
space are important. Ten to fifteen sq ft per 
person should be allowed. 

4. Safety of program participants. 

5. Provision for storage of coats and bulky 
belongings. This is a factor in locker size. 
Lockers should be large enough to sccommo- 
date a dress hanger. If necessary, coats can be 
stored on racks under the supervision of the 
attendant, 

6. Protection of participants’ belongings. 

7. Supervision of locker rooms, This is 
especially important if there is a heavy empha- 
sis on children’s program, 

8. Method of control and dispensing keys, 
towals, etc., and checking valuables. Possible 
need for washing machine and dryer. 

9. Attractiveness of area. Layout, mate- 
rials, colors, lighting. 

10. Comfort of participants. Temperature, 
humidity, acoustics, good traffic patterns, 
adequate space. 

11. Ease of maintenance. Well-located jani- 
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tor's closet and storage, choice of materials. 

12. Provision for handicapped people. No 
barriers in torm of steps or narrow doorways. 
Provide adequate turning space for wheel- 
chairs, handrails, etc, 

Specific recommendations for locker and 
shower rooms: 

1. Gang units vs. private facilities. Gang 
units have proved satisfactory, but a few show- 
ers and dressing booths should be included 
in women’s locker rooms, Recommended is a 
U-shaped unit, with two or three dressing 
booths set between rows of lockers, (See Fig- 
7.) Gang units can save a great deal of space. 
In the case of locker room remodeling, often 
two locker and shower units can be installed 
in the space formerly occupied by a single unit 
with private facilities. Supervision and mainte- 
nance are made easier, and costs are reduced, 

2. Shower rooms, These should be so lo- 
cated that they cannot be bypassed by persons 
entering swimming pool. Doors from the 
shower rooms must be located at the shallow 
end of the swimming pool. Adequate floor 
drains must be provided. Temperature of water 
should be thermostatically controlled to pre- 
vent scalding. 

3, Drying room. This should be placed 
between showers and locker room to keep 
dressing area dry, Participants remove suits 
here and dry off before returning to lockers. 

4. Lockers. Ideally, most lockers should be 
the long type. Some short lockers can be used 
if space is limited, These can be used by chil- 
dren, Lockers should have sloping tops to facil- 
itate maintenance and should be set on raised, 
coved bases, Lockers finished in bright colors 
are an excellent means of providing a cheer- 
ful atmosphere. Benches can either be floor- 
supported between rows of lockers or canti- 
levered from the base below the lockers. 

5. Toilet facilities. Two sets of toilet tacili- 
ties are needed, one “wet” and one “dry.” The 
wet unit can consist of a single toilet without 
washbasin located off the shower room. The 
user reshowers before going back to the swim- 
ming pool, The dry unit is located near the 
locker room entrance and makeup area and 
contains washbasins in addition to toilets. 
Toilets should be wall-hung and partitions 
ceiling-hung to facilitate maintenance. 

6. Makeup area. This is an essential area and 
should be located out of the main traffic flow. 
Adequate space should be provided to accom- 
modate large groups. Provide deep shelves 
at standing height and adequate mirror area. 
This should be located in the women’s locker 
room but should also be available to the second 
locker room when both are used by women 
and girls, 

7. Hair dryers. These should be located adja- 
cent to the makeup area. Automatic, wall-hung 
dryers are recommended and should be set at 
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Fig. 5 Orange, New Jersey, YWCA, HPER facilities. (Emil Schmidlin, Architect.) 


suitable heights for girls and women. Some 
hair dryers should be placed in the men's 
locker room. Do not locate hair dryers near the 
shower rooms. Hair clogs the floor drains, 
and participants should dress before using 
hair dryers. 

8. Materials used in locker-room construc- 
tion. The ideal floor material is nonslip ceramic 
mosaic tile. Unfinished concrete usually en- 
courages fungus growth and attracts dirt, Hf 
the budget is too restricted for ceramic tile 
throughout the locker area, it should be used 
in the shower and drying rooms, and a good 
concrete sealer should be used for the dry 
dressing areas. 

All floors must pitch to adequate drains, 
and hose bibbs should be provided. See sched- 


ule for recommended floor, wall, and ceiling 
finishes. (See Table 2.) 

9. Lighting, Heating, Ventilating. Lighting 
should be in the form of recessed, vaporproof 
fixtures, Hlumination should be evenly distrib- 
uted over the entire area, with fixtures located 
over dressing spaces between rows of lockers 
The recommended footcandle level is 30. Pro- 
vide concentrated and flattering lighting at the 
makeup area, 

In designing the heating, ventilating, and air 
conditioning system, the locker room and 
shower areas humidity control is @ prime 
factor. This area should be zoned separately. 
Too high @ velocity of air is chilling to the wet 
skin. The shower and locker room temperature 
should be about 80. 






HPER 
LOUNGE 


U 
GIRLS LOCKERS 
SPECTATORS 
n —— 
|RECEPTION 
J 


KITCHEN 
—_—_—_———— 


SERVING LINE 


—= a= 









HPER 
OFFICES 





Offices The number of offices required reflects 
the size and scope of the program. At mini- 
mum, the following are required: 

1. Director's office, This office should be lo- 
cated either off the HPER lounge-lobby or off 
an adjacent corridor. This office should be 
easily accessible to the public and closely 
related to the HPER unit. When a swimming 
pool is not included in the HPER unit, a staff 
dressing room and shower should be con- 
nected to this office. 

2. Pool office. A second office is needed 
when a pool is included. This office opens off 
the HPER lounge or locker-room complex 
and has a door opening directly onto the pool 
deck. This office, which should have a large 
sliding glass window for supervision of the 
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Fig. 6 Greenville, South Carolina, YWCA, HPER facilities. (Charles Potter, Jr. — Alison Lee, Architects.) 
pool, contains controls for the natatorium and 3. Control office for locker-room attendant, afford the luxury of two large rooms, so that a 
underwater lights and sound system, first-aid previously described. multipurpose room usually serves for physical 
equipment, a telephone, teaching aids, and activities as well as large meeting, social, and 
audio equipment. There should be a staff dress- Gymnasium or Multipurpose Room = Previously deter- food service events. The floor must be suitable 
ing and shower room opening off this room. mined budget and program factors dictate for all uses and preferably should be wood. 
The pool office should be large enough to whether there will be a regulation gymnasium Court markings and floor sockets should be 
accommodate a first-aid cot. or a multipurpose room. Very few YWCAs can provided as required. 
TABLE 2 Recommended Finish Schedule for HPER Facilities* + 
Rooms Floors Walls Ceilings 
Faint a : = 
2 o 2 
= + 
2 = a 2 2 
3S = 
= o & $ . S s 2 
S £ so x 4 os §& Ss ‘€ 
o s & 2 ¥ wo 3 e o i$ os 5 
2 s 2 5 @ 2 ge SB 2 2 8 8 2 x 
e gs a Ss = 5S 32 = S Ss 5S B 
e z - = 2 « uae 2 5 3 So 8 hf 3 
= x Ss S oS S > = o > 9 S 3 Ss zo 6 
@ = a o Ee 5 x 2S §£ 3 5 Ee 2 § 3 = 
& > S 2 @ s S e ° 7 
=) i = 2 a ns = i} oc = Ss = 2 > & 3 3 
e © &§ «= ¢$ 2 & + a oe o> 3 8 3B Bw5e. =x § 3 
s£35e2@ 8 & &€ © Se FS yg § §F & £ FEF ey, SB 
28 Es 2b € & € &€sOFSi*ES BF EE SE EES ET BO OE 
$5 € & F&F B&F See Ss SF FE Ee EF ESR E BE 
6 = © « £ & & & So o £8 = « > 5 a. a x 3 o a 3 
Natatorium . . 1 2 1 1 2 1 1 1 1 
Shower rooms 1 2 1 1 1 1 1 
Locker rooms 1 2 3 3 1 1 1 2 ] 1 
Toilets 1 1 1 2 3 2 1 
Offices, lounge ; 1 1 1 1 2 1 ] 
Gymnasium 1 2 1 1 2 1 
Multipurpose room . . . 2 } 1 1 1 1 
Dance, exercise rooms 1 1 1 2 1 
Fitness studio 2 1 | 2 1 1 2 
Storage 1 1 ) 





*1, 2, 3 = Order of preference. 
+ Painted surfaces to be kept to minimum. 


Governmental and Public 
YWCA BUILDINGS 


iat 


LOCKERS 





9'-0" 


LOCKERS 


CUD 


Fig. 7 Recommended U-shaped unit of lockers and 
dressing booths. 


Collapsible bleachers, 4 viewing balcony, 
and a portable or permanent stage may be 
included in the program and budget. 

Consult Planning Areas and Facilities for 
Health, Physical Education, and Recreation, 
published by the American Association for 
Health, Physical Education, and Recreation, 
1201 Sixteenth Street, N.W., Washington, D.C. 
20036, and available on order from the YWCA 
National Board, 600 Lexington Avenue, New 
York, N.Y. 10022. This volume gives regulation 
floor areas, court markings, ceiling heights, 
and other pertinent design data. 

Provide as much flat, clear wall space as pos- 
sible. Avoid column and other projections 
inside the room, Lighting fixtures should be 
shatterproof, and an exposed grid, lay-in 
acoustic board ceiling is the most practical, 
since panels can be easily replaced in case of 
damage. Separate storage rooms adequate 
for gym equipment and for chairs and tables 
should be provided. If the program calls for the 
large room to be divided, provide an acous- 
tically rated folding partition. Adequate power 
outlets should be provided. Other possible 
program requirements are sound systems, 
bulletin boards, projection screens, etc. 


Smaller Activity Rooms Some physical education 
activities call for smaller rooms: corrective 
exercise and dance classes, for example. These 
rooms should have wood floors and mirrors. 
Ballet bars and other required apparatus 
should be included. If there is a fitness studio 
in the program, provide adequate space tor 
all contemplated equipment. A carpeted floor 
may be desirable. 


Natatorium The natatorium is a large, clear- 
Span room, with adequate heating, ventilating, 
and humidity controls, which houses an indoor 
swimming pool. Sufficient width must be pro- 
vided for adequate deck space around the pool. 

The interior walls of the natatorium should 
be flush. Avoid column projections and re- 
cessed areas, including entrances from locker 
rooms and offices. The lifeguard on duty must 
be able to see the entire space. The exterior 
walls and roof should be well insulated to pre- 
vent condensation. 

The YWCA swimming program is primarily 
intended for teaching, with recreation second- 
ary. Both functions must be income-producing, 
and maintenance and operating costs must be 
kept low. 

it is often tempting to envision an indoor- 
outdoor pool situation, but the necessary pro- 
visions for this kind of design feature are costly 


to construct and keep in repair, whether they 
are sliding glazed walls, movable roofs, pres- 
surized enclosures, or a battery of hinged, 
glazed doors. The outdoor setting is not used 
sufficiently in YWCA programs in most parts 
of the country to justify the cost. Sunbathing 
space is not income-producing, and added staff 
supervision is required. 

The inclusion of any windows is not recom- 
mended, since sunlight reflects on the water 
surface, making it difficult for the lifeguards 
to see the swimmers. It also causes algae 
growth and consumes large quantities of 
chiorine. 

Important 
design: 

1. Ceiling height. A minimum height of 15 ft 
must be maintained over a I-meter diving 
board. 

2. Materials. All materiais used in the natato- 
rium must be moisture- and chemical-resistant. 
A schedule of recommended materials is 
shown. Any metal doors, trim, railings, etc. 
should be stainiess steel. Any other metal 
will require too much maintenance. 

3. Ventilation. Controlling the humidity in 
the natatorium is essential. Introducing dry, 
heated air and removing moist air should pro- 
duce o comfortable environment. Temperature 
must be kept constant and at a minimum of 80° 
for swimmers’ comfort, When spectators are 
present for a competitive event, the tempera- 
ture can be lowered. Air velocity should be 
kept low to avoid chilling wet skin. A flat ceil- 
ing surface is desirable to allow air to move 
freely. 

4. Adequate acoustic contro/. This is essen- 
tial for a teaching program. An acoustic ceiling 
of moisture-resistant material can be supple- 
mented by wall-mounted acoustic units. 

5. Good lighting. Light fixtures should be 
located over the pool deck only for easy re- 
lamping and should provide # minimum uni- 
form lighting level of 60 footcandies. The light 
source should be diffused to avoid glare on the 
water surface, An emergency lighting system 
must be provided. 

6. Spectator space. Desirable for teaching 
and for special events. Spectator space must 
be separated from the pool deck by a low wall, 
The spectator entrance should be controlled 
from the reception desk, It is preferable to have 
the spectator space at or slightly above the 
deck level rather than at baicony height. 

7. Miscellaneous provisions. An adequate 
storage room is required for instruction and 
other pool equipment such as lane markers, 
starter blocks, a canoe if called for in the pro- 
gram, etc. Maintenance equipment should be 
stored separately. 

Hot and cold recessed hose bibbs, a drinking 
fountain, a clock, and an adequate number of 
power outlets should be provided. Include 
hooks or inserts on the upper walls for displays 
and decorations. Provide means of hanging 
rescue equipment (pole and ring buoys) so that 
it can be reached when needed. 


considerations in natatorium 


Swimming Pool important considerations in 
swimming pool design: 

1. Conformance to state or local regulatory 
agency regulations. Submission of plans and 
specifications for approval. 

2. Caretul study of soil mechanics, results 
of test borings to determine best pool shell 
and foundation construction, drainage, need 
for hydrostatic relief vaives, etc. 

3. Thorough inquiry and research into 
YWCA's proposed program use of swimming 
pool. Requirements for instructional, recrea- 
tional, and competitive uses of a pool sre some- 
times in conflict, and program emphasis will 
be a decisive factor in choice of size, water 


depth, and overflow system. The pool must 
be easily accessible to handicapped persons. 

4. Initial construction costs and ongoing 
maintenance costs. Construction savings that 
will require extensive future maintenance 
and repairs must be avoided, There is no com- 
parable substitute for a properly engineered 
reinforced-concrete pool shell. Some savings 
can be made in finishes by restricting ceramic 
tile to a minimum area at the water line and 
plastering the rest of the tank. By incorporating 
adequate surge tank area, either in a separate 
tank or in an integral trench, savings in the 
heating and filtering of water can be made. 
Architects should avoid inexpensive pool 
“packages” which seem to afford savings. 
Often much of the equipment included is 
inferior. 

Count on your combined architectural and 
engineering experience or engage the services 
of 8 qualified pool engineer to design a suitable 
installation. The National Swimming Pool 
Institute in Washington, D.C. may be contacted 
for suggested names of qualified engineers 
throughout the country. 

if the YWCA does not have the funds to build 
a well-designed pool of the size desired it is 
advisable to cut down the size of the pool 
rather than sacrifice construction quality. 

5. Thorough investigation of source of 
potable water supply (for sufficient volume 
and for chemical composition), waste and 
sewer connections, power supply and fuel 
supply in the vicinity. 

6. Read and follow applicable suggestions 
in the following reference materials: 

a, Suggested Minimum Standards for 
Residential and Public Swimming Pools, 
National Swimming Pool Institute, 2000 
K Street, Washington, D.C. 20006. 

45. State or local health codes covering 
public swimming pools. 

ec, Swimming Pools, A Guide to their 
Planning, Design and Operation. Council 
for National Cooperation in Aquatics. 
Hoffman Publications, Inc., Sunrise Pro- 
fessional Building, Fort Lauderdale, 
Florida 33304, 1969. 

d. Planning Areas and Facilities for 
Health, Physical Education and Recrea- 
tion, previously cited. 


Spacitic Recommendations for Pool Design 

1. Size and shape. A rectangular pool with 
vertical side walls is recommended, with deep 
water at one end and shallow water at the 
other. 

Pool size will be determined by program 
needs. If schools and other agencies will be 
using the facility, cooperative planning is 
necessary. 

Standard pool sizes (in feet): 


60 by 25 
60 by 30 
75 by 25 
75 by 30 
75 by 35 
75 by 42° 
82.5 by 42* 


Competitive requirements: 

For recognized competition, a 75-ft pool is 
essential, (Actual length is 75 ft 1 in.) Swim- 
ming lanes should be 7 ft wide. A minimum of 
four lanes is needed, with 1 ft extra on outside 
lanes, If the YWCA will be building the only 
pool in the community, it may be necessary to 
meet competitive requirements. If a heavy 


“Not generally recommended for YWCAs 


instruction program is anticipated, especially 
using the station teaching method with several 
teachers at the same time and large classes, 
the 75-ft pool with a jarge shallow water ares 
is desirable. 

2. Depth. Minimum depth of water allowed 
is 3 ft. Recommended shallow depth is 3 ft 6 
in. This is required for a competitive pool. 
Approximately 60 to 65 percent of the poo! area 
should contain water less than 5 ft deep, The 
slope of the shallow water area must be grad- 
val. In depths under 5 ft, it should not slope 
more than 1 ft in 15. 

Minimum deep water depth is 9 ft for a 1- 
meter diving board, although some state codes 
require a 10-ft minimum. Recommended pool 
bottom contours are shown in the National 
Swimming Pool Institute Standards. The deep- 
est point in the pool should be under the plum- 
met line from the end of the diving board. For 
good water circulation, the pool bottom should 
rise gradually from this point to the deep end of 
the pool, 

3, Pool construction. Any choice of material 
for construction or finishing that requires fre- 
quent repair, refinishing, or painting is not 
economical. Certified boring logs should be 
obtained and expertly interpreted so that the 
appropriate shell construction can be deter- 
mined. Poured reinforced concrete is preterred. 
Adequately reinforced pneumatically applied 
concrete has been used, but the curved bottom 
contour interferes with full use of the pool 
for teaching. Metal shell construction requires 
constant repainting, which causes disruption 
to teaching schedules and subsequent loss of 
income. 

4. Pool tank finishes. Ceramic tile remains 
the classical permanent swimming pool finish, 
Tile should be vitreous square-edged tile to 
permit smooth tile grout, White tile should be 
used within the tank, with required lane and 
target markings in black. Properly filtered 
water is blue and looks best in a white tank. 
If the use of tile must be restricted, it can be 
installed in a 1-ft-deep band along the long 
sides and extend 3 ft 6 in. down at the ends. 
The rest of the tank can be plastered. A white 
cement plaster with a “marble dust” finish 
should last from four to eight years. Pool mark- 
ings can be delineated by having lines cut or 
by setting tile strips before plastering. 

Pool markings must be carefully indicated on 
the detail drawings. Required markings for 
competitive swimming can be found in Swim- 
ming Pools, A Guide to their Planning, Design 
and Operation, previously cited. Recessed cup- 
type anchors and inserts for lifelines and lane 
dividers must be provided for. 

5. Pool ladders and entrance steps. Ladders 
should be recessed in side walls only, adjacent 
to deep and shallow ends. If deck space and 
budget permit, a short flight of steps leading 
into the shallow end should be incorporated 
into the design. 

6. Overtiow systems. There is a wide choice 
of overflow systems; fully recessed or semi- 
recessed gutters, roll-out, rim-flow, or deck- 
level systems; surface skimmers; and pre- 
fabricated steel semirecessed gutters. 

Cost factors influence the choice. For exam- 
ple, a fully recessed tile gutter is the most 
expensive to install, while a deck-level instal- 
lation with large coping stones will have a mini- 
mum cost both in construction and associated 
piping. 

Proposed program use influences the choice. 
Deck-level, rim-flow, or roll-out systems offer 
ideal conditions for teaching and recreation 
but are not ideal for competition, where the 
ends of the pool must be defined. This problem 
ean be solved by setting up temporary turning 
boards for competitive events. 


An important element in the general hydrau- 
lic performance of the system is adequate 
surge tank capacity, The function of a surge 
tank is to provide storage area for large vol- 
umes of overflow or gutter water that are likely 
to accumulate at rates faster than the circulat- 
ing pump can accommodate. This capacity is 
required to maintain a continuous skimming 
of the overflow perimeter edge for proper 
sanitary conditions in the pool. The tank can 
be a separate chamber of concrete or steel, or 
it can be integrally accommodated (as in the 
trench of the deck-level and rim-flow systems). 
The National Swimming Pool Institute recom- 
mends a minimum of } gal of water for every 
square foot of pool surtace. 

Whatever overflow system is used, the cop- 
ing or edge must be installed dead level and 
must provide a comfortable handhold for swim- 
mers. The number of drains and the size of the 
piping from the overflow system must be ade- 
quate to prevent flooding of the gutters, which 
would interfere with the skimming of the sur- 
face water, 

A comparison and evaluation of overflow 
systems follow: 

a. Fully recessed gutter. No drawing is 
shown. This is an old-fashioned system with 
many drawbacks and is not recommended for 
YWCA pools. It is the most expensive to build, 
difficult to clean, and contrary to good pool 
operation. 

b. Semirecessed gutter. (See Fig. 8.) Similar 
to fully recessed, but water level is closer to 
deck and gutter is easier to clean. System must 
be piped to surge tank. 


Advantages Disadvantages 


Provides visible pool edge 
for competition 


Water level 5 or 6 in. below 
deck. Difficult to climb out 


Cuts down surface rough- of pool 

fess when gutters are Some cleaning difficulty 
flooded Requires pipe tunnel for 
Water surface closer to deck access 


Narrow edge of gutter lip 
provides precarious footing 
for diving off edge 

Recommendations: Acceptable for YWCA pools 


than in fully recessed 


ec. Roll out. (Fig. 9) Basically a deck-level 
installation, Drains are located either in hori- 
zontal portion of shallow trench or in corner, 
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d. Deck-level or rimflow system. (Fig. 10.) 
These two systems have many similarities 
but they differ in their hydraulic characteristics. 
The deck-/eve/ installation has side inlets and a 
bottom main drain, The integral trench serves 
as surge capacity for surface skimming, and 
supply piping can be run in the trench. The 
rimfiow installation has bottom inlets and the 
integral trench serves as the main drain. All 
the pool water is drawn over the edges. Both 
systems incorporate a precast coping and pre- 


cast concrete slotted trench cover. 


Advantages 


Trench serves as integral 
sume tank 

Minimum construction costs 
No pipe tunnel needed 

Comfortable pool use and 
egress 

Ideal for teaching and rec- 
reation 

Gives beginner swimmers 
feeling of security 

Easy cleaning 


Disadvantages 


Deck can flood if not prop- 
erly pitched 

Pool edge not visible tor com- 
petition. Temporary turning 
boards can be used 

Care must be taken in choos- 
ing cleaning materials for 
deck since some deck 
water enters pool recircula- 
tion system 

Bottom inlets in rimflow sys- 


Advantages Disadvantages 
Comfortable poo! use and Decks may flood if adequate 
egress number of drains are not 


ideal for teaching and rec- 
feation 

Gives beginner swimmers 
feeling of security by allow- 
ing wide visibility 

Easy cleaning 

Low construction costs 


provided 
Pool edge not visible for 
competition Temporary 


turning boards can be 
used 
Requires pipe tunnel for 
access 


Recommendation: Excellent for YWCA pools 
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Fig. 8 Semirecessed gutter. 


tem are inaccessible for 
servicing 
Recommendation; Excellent for YWCA pools. 


oe. Surface skimmers. No drawing is shown. 
This system consists of container devices set 
in the top of the pool wall. The skimmers op- 
erate by suction of the pool pump. There ia no 
surge tank required, and the water is con- 
stantly skimmed by movable weirs. Skimmers 
are not approved by all state boards of health. 
The disadvantages are the continuing expense 
and nuisance of maintaining the movable weirs 
and the fact that skimmers do not eliminate 
surface turbulence in large pools. Surface 
skimmers are suitable for very small pools 
only, They are not recommended for large 
YWCA pools. 

f. Prefabricated stainless steel recessed 
gutter. No drawing is shown. This system is 
usually part of a commercial “package.” The 
disadvantages are numerous: skimmer weirs 
needing manual adjustments several times a 
day, water-line inlets that disturb swimmers 
in end lanes, and exposed rings for lane and 
life lines among them. The main advantages 
are that a pipe tunnel is not required, and the 
manufacturer substitutes a large diameter re- 
turn pipe for a surge tank, This system is not 
recommended for YWCA pools. 

7. Underwater lights. Lights can be either 
wet-niche or dry-niche type. Dry-niche lights 
require a pipe tunnel or manhole for servicing. 
Wet-niche lights are reached from inside the 
pool and the fixture brought up to the deck for 
relamping,. Follow requirements of Article 680 
in the National Electrical Code. 

Underwater lights are desirable for safety 
and for synchronized swimming programs, 
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pool shows, and pageants. An acceptable light- 
ing level is 1 watt per square foot of pool area. 

Lights should be located in side walls only, 
and not directly opposite each other. Depth be- 
low water line should be at least 3 ft in the shal- 
low area, and about 6 ft 8 in. in the diving well. 

if the budget does not allow for complete 
installation of lights, provide conduit, junction 
boxes, wall niches, and other provision for 
future installation. Controls for underwater 
lights must be located in the pool office. 

8. Underwater speakers are useful for 
coaching and for synchronized swimming, 

9. Decks. Decks must completely surround 
the pool. For side decks, the minimum width is 
5 ft, but the side used for instruction should be 
wider. Decks at both ends should be 13 to 15 ft 
wide. Decks should have nonslip surfaces, 
preferably of cushion edge mosaic ceramic 
tile 1 by 1 in. or 2 by 2 in, in size. Depth and dis- 
tance markings should be in a contrasting 
color. Deck surface must be properly pitched 
to an adequate number of drains. It is important 
to pitch decks so that water splashed on the 
decks does not return to the pool. Provide 
corrosion proof anchors and inserts for deck 
equipment. 

10. Deck equipment. Deck equipment may 
include diving boards (no higher than 1 meter 
recommended), lifeguard chair, starter blocks, 
and a hydraulic lift for the handicapped. Life- 
guerd chairs are essential for large pools as 
specified in state codes. Some form of vacuum 
cleaner must be provided, Recommended are 
automated pool-bottom cleaners that require 
only a power outlet. This kind of cleaner cuts 
down considerably on maintenance time. 

An adequate number of recessed hot and 
cold hose bibbs should be provided to allow 
any part of the pool and natatorium to be 
reached with a 75-ft hose. 

11. Water circulation and filtration systems. 
There are three interrelated and interacting 
systems required to clarify and disinfect water 
in the swimming pools: 

* Recirculation and distribution of water 

* Removal of particles by filtration 

* Feeding chemicals for disinfection and 
control of pH 

Pool water should be pumped, filtered, chem- 
ically treated, heated, ond circulated continu- 
ously at o minimum turnover rate of eight hours 
—six hours if the pool is heavily used, Water 
is introduced into the pool through inlets (nor- 
mally located on the sides, although the rim- 
flow system has bottom inlets), dispersed 
uniformly, and removed through main bottom 
drains located at the deepest point of the pool. 
(in the rimflow system, all water is drained 
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Fig. 9 Roll out. 


over the pool edges.) Supplementary drainage 
is by means of the overflow system which con- 
tinuously skims the surface water. The highest 
degree of contamination is found at or just 
below the water surface. 

A note of caution sbout main bottom drains 
—the grating must be heavy enough so that 
swimmers can't remove it, and the openings 
must be so small that divers’ fingers can't be 
caught in them. 

Brief description of interrelated systems: 
Return water is piped from main drain line 
and surge tank through hair and lint catcher, 
pumped through a flowmeter to the filters. 
(Note: If vacuum-type diatomaceous earth filter 
is used, this kind of filter precedes the hair 
and lint catcher on the suction side of the 
pump. Granular media (sand and gravel) filters 
and pressure diatomaceous earth filters are on 
the pressure side of the pump.) Chemicals ore 
introduced into the water through mechanical 
feeders, Then the water is heated and returned 
to the pool through the inlets. All equipment 
and piping must be sized for the recommended 
turnover rate. 

Some recommendations: 

Pumps. Pumps are preferably located below 
the water line, or self-priming pumps must be 
specified. Dual pumps should be provided, 
in case of breakdown. 

Filters. The most commonly used filters are 
either pressure granular media filters (sand and 
gravel or anthrafilt) of pressure or vacuum 
diatomaceous earth filters. A comparison 
follows: 

* Pressure granular media filters: 

High initial costs, low operating costs. 

Require little maintenance and no replace- 
ment of filter medium. 

Backwashing is simple but requires a 
large volume of water. 

Require large floor ares. Filters are usually 
installed in batteries of three or four 
which enables one to be backwashed 
while the others operate. (Smaller high- 
rate sand filters are on the market, These 
have been installed in o few YWCA 
pools recently and have proved satisfac- 
tory.) 

Traditional granular media filters are 
recommended for YWCAs because of 
their low maintenance costs and simple 
operation. 

* Diatomaceous earth filters, pressure or 

vacuum: 

Low initial costs, high operating costs. 

Require extensive care. Filter medium 
must be replaced each time filter is back- 
washed. 
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Possibility of medium entering pool and 
clouding water if not skillfully handled. 
Requires less water to backwash, 
Diatomaceous earth does not remove some 
water discoloration, specifically if the 
water supply contains iron. 
Recommended for YWCAs only if « skilled 
pool maintenance man is available. 

Water treatment. Chlorine is the most widely 
accepted agent for water purification. While 
bromine and iodine are being used in some 
areas, they are much more costly and have not 
been given broad approval by public health 
authorities. 

Chlorine is available in gas form, delivered 
in sealed tanks; as calcium hypochlorite in 
powder form; or as sodium hypochlorite in 
liquid form, Whichever form is used, applica- 
tion through a mechanical feeder is required. 
The feeder must be capable of supplying 1 Ib of 
chlorine per eight hours for each 10,000 gal of 
pool water. 

Chlorine gas is dangerous to handle, al- 
though less costly than other types. 

Calcium hypochlorite is safer and easier to 
handle but is still combustible. This type is 
recommended for YWCA pools. 

Sodium hypochlorite delivered in jars is 
bulky and hard to handle. The chemical breaks 
down under warm conditions. 

All the above chemicals lower the pH factor 
in the water, so that an acid neutralizing agent 
like soda ash must be added. 

Delivery, storage, and handling of pool chem- 
icals must be taken into account when design- 
ing and locating the filter room. When the 
filter room is below grade, a sidewalk elevator 
can be provided or some means of lowering 
deliveries of supplies. Adequately sized doors 
and areaways facilitate delivery and replace- 
ment of bulky equipment. The pool filter room 
should have good ventilation and a water 


supply. 


SERVICE FACILITIES 


Provide space for maintenance equipment and 
storage, janitor’s closets in strategic locations, 
maintenance workers’ dressing rooms, office 
space for the chief maintenance man, and 
unloading and receiving facilities. 

Provide public telephones and drinking foun- 
tains in convenient locations. 


MECHANICAL EQUIPMENT 


The proposed mechanical systems for the 
building must be presented and explained to 
the building committee and board of directors. 
The anticipated capability of the maintenance 
staff is a factor to consider in the choice of 
systems. Automatic controls should be consid- 
ered in order to cut down on maintenance time. 

If there are not sufficient funds available to 
complete air-conditioning systems, for exam- 
ple, install roughing provisions for future com- 
pletion which will cause the least disruption 
and renovation when funds can be raised to 
complete the installation. Air conditioning is 
recommended for most YWCA buildings so 
that facilities can be used to their maximum 
effectiveness all year long. 





SPECIAL FACILITIES 


Two special features may or may not be in- 
cluded in the building plans. One is food ser- 
vice in the form of @ cafeteria or coffee shop, 
and the other is residence (Figs. 11-13). 
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Fig. 10 Rimflow or deck level system. 


Food Service 


Cafeterias serving individual meals at cost are 
features associated with the YWCA for many 
years, Originally, food service was for the bene- 
fit of women and girts ot a time when public 
food service was not readily available. The 
cafeteria idea was developed by the YWCA in 
many communities in order to provide whole- 
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some food at prices employed women and girls 
could afford, and in o suitable atmosphere. 
Subsidy of such a feature was accepted as long 
as it was recognized as a necessary service 
for the girls and women for whom the organiza- 
tion assumed responsibility. The success of 
the idea and the quality and price of the food 
attracted other clientele, whose patronage 
tended to decrease the subsidy. 
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Charlotte, North Carolina, YWCA, coffee shop. (J. N. Pease Associates, Architects.) 
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The situation has changed over the years 
in most communities where reasonably priced 
meals are aveilable in restaurants and other 
esting places, to the point where the YWCA 
may no longer provide a unique service. Otten 
the food service operation in the YWCA now is 
unable to compete and again must be subsi- 
dized or closed. Private operators rightly ques- 
tion the use of contributors’ money to subsidize 
a competitor and, in addition, feel that the 
YWCA has an unfair advantage because of its 
tax-free status. In some instances the associa- 
tion has rendered itself liable to property tax 
because of its food service. 

The inclusion of an extensive food service 
operation in a new or remodeled building 
should be the result of an established program 
need for residents or for members, staff, and 
volunteers engaged in varied YWCA programs. 
Among the factors to consider in reaching the 
decision to include such facilities are the loca- 
tion of the building in relation to nearby eating 
places, the size of the building, the kinds of 
programs offered, and the numbers of people 
present in the building during meal hours. 

The food service facilities noted earlier—a 
kitchen to serve group meals, kitchenette units, 
vending machines, and cooking facilities for 
residents—may suffice for food needs in # 
small building. In a large building, it may prove 
economically feasible to install more extensive 
facilities if the need is present. 
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storage 


lavatory 


Fig. 12 Charlotte, North Carolina, YWCA, residence floor. |J. N. Pease Associates, Architects. | 














1 COMmmons 3 kitchen 5 bedroom 
2 dining 4 bath 6 sun deck 


Fig. 13 YWCA of White Plains and Central Westchester, New York, residence cluster. (James 0. Lothrop, Architect } 





Residences 


One of the earliest services the YWCA under- 
took for the benefit of women and girls was 
that of providing housing within the budget 
of employed girls and offering « protected 
living situation. For many years that service 
wae considered essential and sufficiently in the 
interest of the community and the individuals 
to warrant o sizable subsidy, Increasingly, aa 
the need for the protective aspect has de- 
creased and as other housing for employed 
women has become available, subsidy of 
YWCA residences has been withdrawn. 

Because the YWCA has an obligation to 
maintain high standards of residence opera: 
tion, # residence should not be continued nor 
included in a new building unless the long-term 
demand will be sufficient to provide enough 
residence income to carry the full cost of 
operating the unit according to these stan- 
dards. 

A decision to include o residence in a new 
YWCA building should be based on a careful 
study of the need for it in the years sheed as 
well as on current demand for that type of 
housing. The changes in the demand for YWCA 
residence facilities and the requirement that 
the operation pay its own way, with all legiti- 
mate costs charged to it, make the decision o 
serious one. 

If a residence is contemplated in a new facil- 
ity, it can be considered either in relation to and 
as 8 part of an activities building or as 6 sep- 
arete unit, If it is part of an activities building, 
there will be certain economies in operation 
that will decrease operating cost, On the other 
hand, if demand for those facilities does not 
hold up, it is not easy to adapt the space to 
other uses; and, if that were possible, there is 
no assurance of a need for that much additional 
activities space. A separste unit may be more 
costly to construct and will be more expensive 
to operate. Services like those of the front desk 
must be duplicated and additional lounge and 
other space must be provided. The advantage 
of @ separate unit located so that sale of it will 
not unduly affect the use of the activities build- 
ing is that it gives e certain amount of flexibil- 


ity. It must be remembered, however, that a 
building designed for a specific use is leas 
salable than one that can be converted to other 
uses. 

In an entirely separate housing unit, & large 
bed capacity will be required to support such 
things as lounge, front-desk utilities, and night 
service to admit late arrivals. Office space need 
not be provided for the business and adminis- 
trative aspects if these are carried at the branch 
or metropolitan level. However, there should 
be an office for individual interviews of appli- 
cants for rooms and tor counseling. Lounge 
space should be provided on the first floor for 
residents to entertain their guests and should 
permit supervision from the main desk. In addi- 
tion, there might be @ small lounge on each 
floor or so for the exclusive use of the resi- 
denta. 

\f food service is provided, it should be 
located on the main floor so that residents can 
entertain quests without taking them into the 
living ores. It takes a large residence to support 
food service unless it is also open to partici- 
pants in the program in the activities building 
and/or to the public. It might be feasible to 
have kitchenettes with refrigerator, locker 
space for limited storage of food, and dining 
space for the permanent residents. 

Most of the rooms for residents should be 
single. A limited number may have twin beds, 
but the trend is definitely toward singles tor 
both permanent and transient use, There 
should be # lavatory in each of the roome if 
there is no private bath. Preferably, bathrooms 
should provide a shower or tub and a toilet for 
every five to six occupants. Transient space 
should be separated from that for permanent 
residents so far as possible. 

The floor space needed in permanent rooms 
will depend somewhat on the amount of stor- 
age space and the amount and location of built- 
in units. A small room can be more comfortable 
to live in and more easily cleaned if there is 
sufficient closet space. A storage room for 
large suitcases and boxes should be readily 
available so that it ia possible to require that 
they not be kept in sleeping rooms. 

In addition to @ limited amount of drying 
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space in each room, laundry facilities should 
be provided for the use of permanent residents. 

Built-in furniture may represent a real econ- 
omy, but some furniture should be movable so 
that room arrangements can be changed. 
Electric outlets should be placed so that 
regrouping of furniture, including lamps, will 
not present the hazard of long extension cords 
on the floor. Provision of a bulletin-type board 
or some other device for hanging pictures or 
ornaments will save walls. Furnishings should 
be such that curtains and floor coverings can 
be changed for different color combinations. 

The residence director needs « suite with 
bedroom, bath, living room, and a small 
kitchenette located where she can be aware of 
activity yet have privacy when off duty. Uniess 
the residence is large enough to have o night 
matron on duty, the director's rooms and also 
one other room for a relief person should have 
o buzzer connected to the front door so that 
guests arriving after closing hours can be 
admitted. 

There is o recent experimental trend toward 
providing apartments within the YWCA resi- 
dence. In communities where there are indus- 
tries omploying large numbers of young, single 
women and where there is a shortage of apart- 
ments for rent, the YWCA can provide an 
anawer to the need for private living accommo- 
dations if this can be made economically 
feasible. 

Another experimental type of residence facil- 
ity, along the lines of the Evangeline Resi- 
dences in England, consists of clusters of 
rooms grouped around a common kitchen, 
dining, and living room. These clusters vary 
from seven to nine rooms generally and provide 
4 small group setting. 

In addition to and in conjunction with the 
traditional purpose of the YWCA residence, 
many associations provide transitional housing 
for girla and women with special problems. 
The YWCAs have used their facilities in work- 
ing relationships with the Job Corps, mental 
hospitals, probation agencies, schools, and 
other agencies for housing women who need 
supportive, counseling, and educational facil- 
ities. 
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By HOWARD M. WILLIAMS, Director, National Building Consultation and Supply Services, Boys’ Clubs of America 


A boys' club building is what the name implies 
—a building designed primarily for use by 
boys. For that reason alone, it is unique. It 
should contain adequate facilities for a well- 
balanced program of recreational, physical, 
social, and educational activities, The size of 
the facilities should be in proportion to the 
number of boys to be served, and tacilities 
should be provided to serve approximately 
one-fourth of the active membership of a boys’ 
club at any time. Where permitted, single-story 
buildings are highly desirable because they are 
easier to supervise than multistory structures. 
Avoid construction of buildings with more than 
two stories because of increasing cost of fire- 
proof or fire-resistant building materials. Root 
playgrounds also are not recommended be- 
cause they are expensive to construct and diffi- 
cult to keep free from leaks. 


Types of Space 


A boys’ club building contains two general 
types of space — program and service, The pro- 
gram space is divided into recreational, social, 
educational, and physical areas. (1) Recrea- 
tional space includes a games room for “'midg- 
ets,” juniors, and intermediates and o lounge 
for older boys. (2) Social program space con- 
sists of clubrooms and lounges. (3) Educa- 
tional program space contains rooms for 
shops, classes, and library. (4) Physical pro- 
gram space consists of a gymnasium, natato- 
rium, special exercise room, and dressing and 
shower rooms. (5) Service space includes 
offices, toilet rooms, stairs, corridors, storage 
reoms, and boiler rooms, Usually the percent- 
age of boy capacity of a building is distributed 
as follows: 


Physical education facilities 40 percent 
Recreational facilities . 25 percent 
Educational facilities. . . 25 percent 
Social facilities 10 percent 


A kitchen is also essential. In many clubs, 
kitchens are used for social events and cooking 
classes, and by boards of directors, women's 
auxiliaries, mothers’ clubs, parents’ clubs, 
and service organizations. 

it is desirable to provide some space for 
health services, such as physical and dental 
examinations, but a room designed expressly 
for this purpose is not essential. If a club has a 
visitors or girls’ dressing room, it can be easily 
adapted. (See Figs. 1 to 3.) 

With the exception of the games room and 
the dressing rooms, boys should not be re- 
quired to pass through one activity space to 
reach another. If all facilities cannot be pisced 
on one floor, it is desirable to locate activity 
spaces accommodating large numbers of boys, 
such as games rooms, gymnasiums, swimming 
pool, and locker rooms, on the first floor within 
easy access of the lobby. 

Locate offices and control desks or counters 
at strategic points slong lanes of travel where 
one staff member can overlook or give visual 
supervision to two or more areas. Offices and 
toilet rooms should be adjacent to the lobby, 
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games room, or corridors, thereby accessible 
without passing through an activity area. 

Provide as much storage space as possible 
within the limitations of the structure. It is a 
well-known fact that most boys clubs do not 
have adequate space for storage of equipment 
and operating supplies. A roomy closet on each 
floor for maintenance supplies is also essential. 
This closet should contain a slop sink and 
shelves and should be large enough for mops, 
brooms, @ polishing machine, vacuum cleaner, 
and other cleaning supplies, This room should 
be well ventilated, 

There is no basis for determining the mini- 
mum amount of storage space which should be 
provided, but again, few boys’ clubs ever have 
enough, Some authorities estimate that at least 
4 percent of the total floor area should be 
allocated to storage. Too often, when limited 
funds require a plan to be reduced in size, the 
storerooms are first in the process of elimina- 
tion. When sufficient storage space has not 
been provided, it generally becomes necessary 
to use some activity space for this purpose, 
thus reducing the amount of service which can 
be rendered to boys. 

Minimum office space in a building includes 
room for the following: general office or con- 
trol desk, executive office, and an office for the 
physical director, An office for other staff mem- 
bers is desirable but not essential. 


Other Facilities Which May Be Added: 


Additional offices for 
staff members 
Enlarged or additional 
crafts rooms 

More storage space 
Group club rooms and 
an auditorium, de- 
pending upon re- 
quirements of the 
community 


Regulation gymnasi- 
um (60 by 80 ft) 
Swimming pool 
Additional rooms, 
which might include 
a room for older boys 
Health examination 
room 

Larger kitchen 


When planning a small boys’ club building, it is 
important to bear in mind the possibility of 
future expansion. It is especiatly desirable to 
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Fig. 1 Boys’ Club (building 136). 
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consider the addition of a swimming pool, no 
matter how remote the idea may appear at the 
time. A minimum boys’ club building should 
contain facilities for 100 boys (in simultaneous 
occupancy), Minimum facilities should include 
the items indicated in Table 1. 


TABLE 1 Minimum Facilities for Building 








Approx. minimum Boy 
Room dimensions, ft capacity 
Games room. 2B by 42 42 
Gymnasium 30 by 60 
(not necessarily with 
regulation size) 20-f ceiling 30 
Dressing room 15 by 24 (30) 
Library-group meetings 17 by 17 14 
Crafts room... . 17 by 18 4 
Toilet rooms 
Storage rooms 
Offices 
Kitchen 
Total boy capacity 100 





RECREATIONAL ACTIVITY SPACE 
Games Room 


The games room is one place in a boys’ club 
where any boy may participate. The high cost 
of construction and supervision has made it 
necessary to reduce the number of games 
rooms to one or two. It is desirable to have 
separate rooms for the younger and older 
boys. Most clubs prefer a midget-junior room 
and a senior lounge. 

Twenty-five to thirty percent of the boy 
capacity of a building should be devoted to 
recreational or games room activities. The 
basis for determining the size of a games room 
is as follows: 


Cadets of “midgets” 20 sq tt per hoy 
Juniors 25 sq ft per boy 
Intermediates . 25 sq ft per boy 
Seniors 30 sq ft per boy 
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Where it is necessary to provide for more than 
one age group in a games room, the largest 
square foot factor should be used, 

Locate the general games room near the club 
entrance. It is desirable to locate the senior 
lounge where it can receive some supervision 
from the general games room attendant. 

Provide a variety of games for individual 
and group participation in the general games 
room. The room and equipment should be 
flexible enough to permit games tables to be 
rearranged or changed to meet the needs of the 
membership. Games tables should be sturdy 
and not fastened to the floor. Most tables are 
30 in. high; some should be lower for use by 
younger members. 

Where space and funds for building are 
limited, it is often necessary to combine pro- 
grams in one room, It has been established 
that certain craft activities can be carried on in 
@ games room. These should be of a quiet 
nature, such as soap carving, plastic pins, 
gimp work, leathercraft, shell craft and bead 
or cork work. (Activities such as woodworking 
are obviously not practical.) These programs 
may be operated simultaneously rather than 
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Fig. 2. Boys’ Club building 100-200. (a) Unit one, regular program capacity: 100 boys simultaneously. (b) Unit two, 
regular program capacity: 200 boys simultaneously. 


closing down the games activities, but com- 
bined activities should be considered only as a 
last resort, 

There should be a counter for storage and 
display of game equipment that can be 
checked. 

The older boys’ or senior room should be a 
combination lounge and games room. Equip- 
ment should include games tables, easy chairs 
and sofas, o piano, hi-fi or television, and a 
writing desk. However, where space for build- 
ing is limited, the basic facilities of a boys’ 
club must be included first. 

Games room ceilings should be ot least 12 ft 
high to minimize damage from pool cues. 
Acoustical treatment is highly recommended. 


SOCIAL ACTIVITY SPACE 
Club Rooms 


Every boys’ club should have at least one room 
for group meetings, and larger clubs usually 
need about three group club rooms. For maxi- 
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mum use of these rooms, they should be 
located adjacent to each other and separated 
by sound-resistant, flush-folding partitions. 
These folding partitions permit flexible combi- 
nations of small rooms, one small and one 
large room, or just one very large room to 
accommodate any type of meeting, luncheon, 
or dinner. 

A kitchen should be located adjacent to the 
club room or within proximity for snacks, 
meals, and luncheon or dinner meetings. Ample 
storage rooms are essential to accommodate 
equipment, 

Fifteen square feet per boy is the basis for 
determining the size of a club room, minimum 
capacity for this room being not less than 10 
boys. 


Kitchen 


A kitchen is one of the minimum essentials for 
a boys’ club building. This room should be 
large enough to accommodate cooking classes. 
The kitchen may also be used in combination 
with a canteen. (See Fig. 4.) 

Kitchens should have ranges, refrigerators, 
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sinks, and cabinets of sizes and capacities 
proportionate to the room area and to the 
extent to which they will be used. The average 
club kitchen seldom prepares and serves food 
to groups exceeding 100. Service for larger 
gatherings (banquets, ete.) is generally dele- 
gated to local caterers who are better equipped. 


EDUCATIONAL ACTIVITY SPACE 
Crafts Shops 


Larger boys’ club buildings usually have sev- 
eral rooms devoted to arts and crafts. These 
may include space for fine arts, ceramics, 
woodworking, photography, and small crafts. 

The importance or popularity of arts and 
crafts ina boys’ club depends on the leadership 
available and the geographical location of the 
community. Usually every club has one room 
set up for woodworking because it is popular 
with boys all year long. Hf this room has a 
variety of tools and enough electrical 110- 
and 220-volt outlets, it is possible to vary the 
arts and crafts classes to conform with mem- 
bers’ desires. 

A crafts room to accommodate at least 20 
boys is desirable. Leadership availiable for 
various crafts will determine the size of 
classes, but the minimum should be space for 
20 boys. In a small club, a room for 14 boys is 
acceptable. 

Forty-five square feet per boy is the basis for 
determining the size of a woodworking shop. 
This includes space for workbenches, some 
storage cabinets, power tools, and aisles. Forty 
square feet per boy is acceptable for a wood- 
working shop without machine tools. The size 
of a room for small arts and crafts is deter- 
mined on the basis of 35 sq ft per boy. 

Since many crafts use the same tools, it is 
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Fig. 3 Boys’ Club building. (a) 215-320. (b) 288-393. 








possible and desirable to carry on more than 
one craft at the same time in the same room, 
provided there is ample storage space and 
leadership. There is a definite trend toward 
having one large room to accommodate all 
arts ond crafts. Such rooms are equipped for 
lapidary or ceramics, woodworking, and elec- 
tronics. Larger clubs usually have 5 separate 
room for art work. Some may have two or more 
shops. 

Every arts and crafts room should have 
ample storage space for tools, materials, and 
unfinished projects. A separate finishing room 
tor painting handicrafts is desirable. This room 
should be well ventilated with access to the 
outside so that fumes from painting and paint 
staining will not remain. 

Provide a sink with both hot and cold water 
in every arts and crafts room 


Library 


The library is usually located along a route 
which large numbers of boys use to travel 
through the building. The room should be 
attractively furnished so boys will want to go 
in to read or do homework, The library should 
be able to accommodate about 10 percent of 
the daily boy attendance, The acceptable basis 
for determining the size of a library is to allow 
for not less than 20 nor more than 25 sq ft per 
boy. This is sufficient to include space for 
furniture, bookshelves, and a desk for the 
librarian. 

Wf space is available, two or three study 
cubicles are very desirable. 

Adjustable bookshelves, not exceeding 5 
ft in height, should be located along one wall. 
Additional shelves may be added as required. 
Informal furniture is suggested and should 
include round tables, straight-back chairs, 
low stools, easy chairs, librarians desk, and a 





magazine rack. All furniture should be sturdy 
enough to withstand the rigors of use by youth, 
Some small chairs and tables for the seven- 
and eight-year-olds sre recommended, since 
this group cannot sit comfortably in regular 
chairs at regular table height. 

A small reading room should have a variety 
of furniture suitable for space limitations. 
Provide at least one table. 


PHYSICAL ACTIVITY SPACE 


Gymnasium 


A boys’ club building, especially if it is to be 
used by older boys, should have e gymnasium 
large enough to provide at least a regulation 
junior high school basketball court. The gym- 
nasium, however, should be more than just # 
basketball court. Floors and overhead con- 
struction should be strong enough to support 
various types of gymnastic equipment. The 
most desirable size for a gymnasium is 60 by 
80 ft overall inside dimensions. Such a room 
will accommodate a 42- by 74-ft regulation 
junior high school basketball court with mini- 
mum 3-ft sidelines around three sides, and five 
rows of folding bleachers along the fourth side 
Two 40- by 60-ft cross or practice courts can 
also be included in this area, These are desir- 
able not only for basketball but also for volley- 
ball, etc. Senior high school and college size 
courts are acceptable when funds for construc- 
tion and space ore available. 

As noted, small buildings with inadequate 
gymnasiums are undesirable when older boys 
are to be served, However, in minimum-sized 
buildings or when extension or branch clubs 
are planned, smaller gymnasiums are accept- 
able. 

Space tor spectators is needed in any gymna- 
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sium regardless of size. This space should be 
on the gymnasium floor where it can be easily 
supervised. Second-story balconies for spec- 
tators ere costly to construct, difficult to super- 
vise, and usually do not permit full vision of all 
parts of the gymnasium floor. Folding bleach- 
ers are best for use in spectator space, but 
movable bleachers are acceptable. There 
should be no permanent bleachers or chairs on 
the gymnasium floor because they present a 
hazard to participants in the physical program 
and reduce the width of the room for cross- 
court purposes, Generally, the maximum num- 
ber of spectator seats is 150. In some commun: 
ities, much more spectator space might be 
wanted, 

Clear height from floor to bottom of trusses 
must be 20 ft for a 60- by 80-ft gymnasium, 
Amateur Athletic Union rules and some build- 
ing codes require more than 20 ft of clear 
height. 

Many boys’ club gymnasiums are used at 
times as auditoriums. Very often a stage is 
provided at one end. However, because some 
building codes place so many conditions and 
restrictions on built-in stages, it is not always 
economical to provide one. In such cases, 
portable stages or platforms may be used, 


A good-sized storage room for gym equip- 
ment is essential. Doors to these rooms should 
be 6 ft wide and 7 ft high to accommodate flat 
mat trucks and a trampoline, 

An office for the physical director is neces- 
sary. This should be located on the same level 
with the gym floor and preferably in @ spot 
where people will not have to cross the gym 
floor to reach it, 

Simultaneous use by 40 boys is considered 
maximum capacity for a gymnasium, as it is 
difficult for one instructor to handle any more 
at one time. 


Swimming Pool 


An indoor swimming pool is a tremendous 
attraction to the boys’ club. Swimming is one of 
the most beneficial activities in maintaining 
physical fitness and health. A swimming pool 
encourages cleanliness and personal hygiene, 
since each boy must take a shower with warm 
water and soap just before entering « pool. 
Swimming is a group activity that helps build 
self-confidence and gives each boy 8 chance to 
play with his friends and develop socially. In 
surveys of popular boys’ activities, swimming 
is at the top of the list. 
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The 30- by 75- and 35- by 75-ft pools have 
been recommended as desirable sizes for boys’ 
clubs by the Boys’ Clubs of America National 
Committee on Aquatics. The Amateur Athletic 
Union's requirement for the length of « pool is 
75 ft 1 in. in order to take care of any irregu- 
larities in construction. A boys’ club swimming 
pool should never be less than 60 ft in length. 
Since there is very little difference in cost 
between a 60- or 75-ft pool, the shorter pool 
should be considered only when site limita- 
tions prohibit a 75-ft pool. The minimum size is 
25 by 60 ft. Other sizes are 30 by 60 ft, 25 by 
75 ft, 30 by 75 ft, 35 by 75 ft, 42 by 75 ft, and 
T-shaped pools with a tank of either 30 by 75 
ft or 35 by 75 fe. 

Seventy-five-foot pools are acceptable for 
competitive swimming. The recommended 
width of swimming lanes is 6 ft for pools up to 
30 ft in width, and 7 ft for pools 35 ft and over 
in width. 

Space for spectators should be provided in 
the swimming pool room. Most state public 
health regulations require spectator space to 
be separated from the pool deck to prevent 
people in street shoes from walking on the 
deck. It is desirable to have the spectators’ 
gallery near the pool deck level, not ot second- 
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story height. The gallery is needed for parents 
and visitors and also for class instruction, 

Overall minimum ceiling heights in natato- 
riums are sometimes determined by local 
ordinances. In any case, the minimum clear 
height in the diving area should be not less 
than 15 ft above the diving board. This clear 
height should be maintained for a minimum dis- 
tance of 10 ft in front and 5 ft to the rear of the 
front or tip, and at least 10 ft on each side of 
the diving board. 

Boys’ club swimming pools should have 1- 
meter diving boards only. Three-meter boards 
and diving towers are not recommended be- 
cause they are very difficult to supervise. 

Depth of the swimming pool at the deep end 
should be not less than 8 ft 6 in. in front of 
a 1-meter diving board. Depth at the shallow 
end should start at 3 ft and slope to 3 ft 6 in. in 
a distance of 22), ft for a pool 60 ft long and 
35 ft for a 75-ft pool. Although local regulations 
may dictate otherwise, the foregoing is recom- 
mended for boys’ club pools because more 
shallow-water area is desired for teaching 
purposes. If local or state codes require 
the pool floor to be pitched more, a variance 
should be obtained. 

Minimum recommended width for decks 
around any pool is 5 ft. A 10-ft-wide deck on 
one side (preferably the side with the specta~ 
tors’ gallery) is useful for instruction purposes. 
The recommended width of the deck at the 
diving end of the pool is 13 ft 6 in. 

Windows in the natatorium should be care- 
fully planned. If they face south and/or west, 
the windows should be close to the ceiling. 
Large windows, especially those facing south 
and west, permit too much sunlight to enter 
the room. Excessive natural light places too 
much glare on the pool surface, thus making it 
difficult for the swimming instructor or life- 
guard to see the bathers. Too much sunlight 
also encourages the growth of algae, which will 
make the water cloudy. Many colleges, univer- 
sities and boys’ clubs are now building nata- 
toriums with no exterior windows of any kind. 
Since artificial Wlumination is used whenever 
the pool is in operation, windows are not 
needed. (See Fig. 5.) 

Underwater lights are desirable not only tor 
their esthetic value but also for safety, as they 
make it possible for the instructor to see all 
boys in the pool. These lights should be cast 
into the concrete walls and staggered along the 
sides of a pool for even distribution of light. 
They should never be located directly opposite 
each other. Do not place underwater lights in 
the ends of a pool. 

Most state public health regulations require 
public and semipublic swimming pools to use 
the “recirculation” water purification system. 
This means water is continually drawn from the 
pool and replaced by freshly processed water. 
The drawn-off water is screened, filtered, 
chemically treated, and heated until restored 
to its original purity. 

Recirculation pools can be divided into two 
categories: The conventional scum gutter and 
the water level or flush deck. The physical dif- 
ference between the two is that the former 
has a scum gutter set into the walls of the pool, 
while the water level deck has moved the gutter 
from the side walls to the deck. Water level in 
the scum gutter pools varies from several 
inches to as much as 2 ft below the decks; 
water in the flush deck pool is always within 
4 in. of deck tevel. 

The primary Operational difference is that 
many state public health ordinances require 
water entering scum gutter drains to flow 
directly to the sewer. Any water drawn off 
through the scum gutter is thus irretrievably 
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lost, as is the heat it contains. Water overflow- 
ing into the drains of the water level deck pool 
is carried to a balancing tank or reservoir 
where it is held until itis chemically treated and 
the pump can recirculate it through the filters 
back to the pool. No large quantities of water 
or heat are lost in this process. 

The idea of water level deck swimming pools 
originated in Boys’ Clubs of America in the late 
1930s. Since that time most new boys’ club 
pools have used the design, as have recreation 
departments, schools, the U.S. Navy, the Royal 
Canadian Air Force, and various youth organi- 
zations. Water level deck pools are ideal for 
teaching swimming. The instructor does not 
have to stand at the very edge of the pool to see 
everyone in the water, and nonswimmers feel 
safer because they can see the whole room 
and the instructor. This is not true of some of 
the old scum gutter pools where the bather can 
see only the ceiling and the sides of the pool. 
Nonswimmers and beginners also feel safer in 
a flush deck pool because they can get out of 
it at any point around the pool's perimeter 
merely by placing hands on the deck and kick- 
ing the feet. Ladders are not necessary, al- 
though some local ordinances require their 
installation. Actually, ladders are more of a 
liability than an asset in water level deck pools, 
but if they are required by law, make sure that 
they are the removable type. 

Water level deck pools must be carefully 
designed so that all water washed over the 
decks will drain quickly into the overflow 
trenches. Overflow water must never be per- 
mitted to wash back into the pool. Also, to be 
efficient, the reservoir or balancing tank must 
have sufficient capacity to store the overflow 
water until it is recirculated through the filter 
system and pumped back into the pool. 

Chlorine is the most widely acceptable agent 
for purifying pool water. Bromide, iodine, and 
other chemicals are also used, but these have 
not been approved by all public health authori- 
ties. There are two types of chlorine —liquid 
and gas. Gas chlorine is less expensive than 
liquid, but it is extremely poisonous and is 
dangerous if handled incorrectly or if a leak 
should develop in the tank in which it is stored. 
Several times during any given year, articles 
appear in newspapers about the many people 
who are critically or fatally injured because of 
a chlorine leak or because a tank of chlorine 
gos fell off a truck and exploded. Some cities 
now prohibit use of gas chlorine in swimming 
pools, Liquid chlorine is a bit more expensive 
but much less dangerous. It will bleach dyes 
and eat holes in woolen material, and it is pot- 
sonous if taken internally in its concentrated 
form. But liquid chlorine will not contaminate 
the atmosphere. Chlorine can be purchased as 
a liquid or in powder or tablet form to be dis- 
solved in water. It should be fed into the water 
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recirculation system by means of a mechanical 
chemical feeder to ensure proper dosage and 
mixing. 

Filters most commonly used for boys’ club 
swimming pools are the pressure sand and 
gravel filters and the vacuum diatomaceous 
earth filter. In recent years, high flow pressure 
sand filters have been developed. These are 
smaller and less costly than the sand and 
gravel filters. No matter which type is chosen, 
filters and the pumps used with them should be 
of sufficient capacity to recirculate the pool 
water at least every eight, or more preferably, 
every six hours. 


Dressing rooms should be located adjacent to 
and on the same level with the gymnasium 
and/or swimming pool. 

Before the size of a dressing room is deter- 
mined, consideration should be given to the 
climate of the area in which the boys club is 
to be located, the age groups and number of 
boys to be served, and the activities requiring 
dressing room use. As a general rule, for the 
younger or midget group, small lockers approx- 
imately 12- by 12- by 12-in. in size are recom- 
mended. In most cases, the smail lockers are 
also suitable for the junior group. The 12- by 
12- by 30-in, double-tier locker is recommended 
for intermediates and seniors. Regardless 
of the size of lockers, there should be enough 
to accommodate the maximum capacity of the 
gymnasium and/or swimming pool plus an 
equal number to provide for change in groups 

this means « gymnasium with 40-boy capac- 
ity should have 80 lockers (see Fig, 6). 

Minimum distance between rows of lockers 
should be 8 ft 6 in., measured from back to 
back of lockers. This allows a minimum of 12 
in, on each side for lockers, 16 in. for a bench 
attached to the base of each row of lockers, 
and 3 ft 10 in. for aisle space, Benches are 
essential in dressing rooms, regardless of the 
type of lockers used. 

Basket and bag systems are acceptable 
under certain conditions. They are less expen- 
sive than lockers and occupy less space. The 
principal objection to these systems is the 
difficulty in managing them. An attendant has 
to handle each basket or bag four times to 
service one boy. 

itis essential to provide toilet facilities close 
to the shower room entrance, If such facilities 
are not immediately available, the shower room 
floor will be used as a substitute. When a 
dressing room is used to service a swimming 
pool, toilet facilities are usually required by 
law. Small dressing rooms should have at least 
one water closet, urinal, and lavatory; large 
dressing rooms should have two of each. The 
use of dressing room toilet facilities for the 
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Fig. 5 Natatorium. 


entire boys’ club is not recommended, since 
such combined use increases problems in 
supervision and results in water being tracked 
into the club. 

Plan locker rooms so the attendant in the 
control cage can see the entire room and also 
the shower room. 


Shower Room 


The number of shower heads recommended 
for a dressing room serving a gymnasium is 
five. The number of shower heads recom- 
mended for a swimming pool dressing room is 
twelve. 

Shower heads should be suspended from 
the ceiling with the bottom of the head not 
less than 8 ft nor more than 9 ft above the floor, 
Ceiling shower heads, rigid and without ball 
joints, are recommended because four boys 
can shower under one head. Wall shower heads 
can accommodate a maximum of two boys. 

Any wall projections in shower rooms are a 
source of injury to boys, 


SERVICE SPACE 
Executive's and Secretary's Offices 


Locate the secretary's office directly adjacent 
to the club entrance so the person working 
there can see who enters or leaves during the 
morning and afternoon when the building is 
not completely staffed. 

The executive's office should be next to the 
secretary's office and also close to the club 
entrance, where it is easily accessible to boys, 
parents, and visitors. 

In communities where the boys’ club has one 
or more branches or where the club must have 
a more complex office arrangement, the unit 
director's office should be adjacent to the 
entrance. The secretary's and executive's 
offices and a workroom may be located in a 
different section of the building. 

Windows are recommended for interior walls 
so the executive can see what is going on out- 
side. Provide venetian blinds or draw curtains 


over these windows to ensure complete privacy 
during consultations and interviews. 


Control Counters 


As previously stated, contro! counters should 
be located where the attendant can see the area 
to be served as well as other areas. 

Height of control counters should be no 
more than 40 in, A low section of 33 in, for 
young boys to fill out membership applications 
is recommended. 

Games control counters should have cabi- 
nets below them for storage of supplies. 


Toilet Rooms 


Locate boys toilet rooms adjacent to the lobby 
or corridor where they are easily accessible. It 
is desirable to have toilet entrances near a con- 


trol desk from which an attendant can see 
those who enter or leave the room. 

Local codes in many cities and states govern 
the minimum number of water closets, urinals 
and lavatories which must be installed in public 
buildings. These are usually determined by the 
maximum capacity of a building. In communi- 
ties having no codes or ordinances requiring 
adequate toilet facilities, the following formula 
is recommended: 


1 water closet (toilet) for each 50 boys 
1 urinal for each 50 boys 
1 lavatory for each 100 boys 


Wall-hung water closets, lavatories, and 
urinals are preferred. Some wall-hung urinals 
should be set lower than standard heights to 
accommodate small boys. Stall urinals are 
acceptable. With fixtures on the walls, floors 
are easier to clean, 





Fig. 6 Locker diagram. 60- and 30-in. doubie-tier lockers. 
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Recreation buildings should be functionally 
designed to make possible a varied program of 
activities for all ages and both sexes. These 
buildings should be designed and dedicated 
to meet the needs of all people in their respec- 
tive neighborhoods and communities. 

Recreation buildings should provide a safe, 
healthful, and attractive atmosphere in which 
every person in the community or neighbor- 
hood has the opportunity to enjoy his leisure 
by participation in activities of a social, crea- 
tive, cultural, or physical nature 


Planning Areas and Facilities for Health, 
Physical Education, and Recreation, rev. 1966 
The Athletic Institute, Merchandise Mart, Chi- 
cago, Ill, American Association for Health 
Physical Education, and Recreation, Washing- 


ton, DC 
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Due to advances in medical science, people 
live longer. Thus, the percentage of the aging 
in our population is increasing. In addition, it 
is approximated that one out of seven people 
in our nation has a permanent disability. There- 
fore, there is a greater challenge than ever be- 
fore to prevent the construction of architectural 
barriers which make it difficult for the aging 
and the disabled to participate in the recreation 
program. 

Almost without exception, recreation areas 
require some type of structure which will fulfill 
program needs and yet blend aesthetically into 
its surroundings. In terms of function, building 
types may range from the simple picnic shelter 
to the complex community recreation building 
with its variety of special service facilities. 
Such buildings may vary in design from the 
rustic, depicting the style of early colonial 


GYMNASIUM - AUDITORIUM 


108-4" x 86-6" 


FOLDING BLEACHERS 





days, to the contemporary, representing the 
most modern architectural concepts, 

In many neighborhoods and communities, 
school facilities are adequately equipped to 
provide recreation programs for youth, but 
other existing age groups are not slways 
served. In auch instances, the community 
must depend upon public recreation facilities 
which are planned and operated independently 
to accommodate a recreation program for the 
total community. Since the school is an inte- 
gral part of the community, it should have a 
part in the planning of public recreation facil- 
ities. Conversely, when school buildings are 
being designed, cooperative planning with 
community recreation authorities is essential 
in order to assure that the new structures will 
include facilities needed for joint school and 
community use. 
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Fig. 1 Collett Street Recreation Center, Morganton, N.C. 
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PLANNING OBJECTIVES 


The planning and designing of a recreation 
building demand a precise and logical ap- 
proach. Since a recreation building reflects 
the unique needs of a neighborhood or com- 
munity, the specific plans and design will vary, 
but the preliminary considerations and plan- 
ning objectives will be the same. 

The successful incorporation of accepted 
planning objectives will ensure maximum 
utilization of the building. The preliminary 
plans and the continuous reevaluation of the 
functional design of the building prior to its 
construction should be considered in terms 
of the following questions: 

* Has the most effective use of the entire 
area been determined, and does it utilize all of 
the natural resources? 

* Does the preliminary plan include ail of 
the essential areas and facilities necessary to 
fulfill the program objectives? 

* Does the design provide for flexibility in 
use and for future expansion? 

*Does the floor plan permit convenient ac- 
cess to, and facilitate circulation within, the 
building? 

* Does the floor plan provide for ease in 
supervision and administration of the building? 

* Have individual rooms been located and 
designed so as to encourage multiple use 
within safety limits? 

* Has the building been designed so as to 
ensure opportunity for its use by all members 
of the community, including the aging and 
disabled? 

* Does the design encompass accepted 
aesthetic qualities that relate harmoniously 
with the surroundings? 

* Is the building designed and constructed 
80 as to ensure joint use with other public or 
private agencies? 

* Is the building so designed that it will per- 
mit economy in construction and maintenance? 
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CLASSIFICATION OF RECREATION BUILDINGS 


Growth in the scope and complexity of the 
recreation program has created a need for 
buildings which will provide facilities adapted 
for a wide variety of recreation activities. Un- 
like many of the early structures, present-day 
buildings provide for adaptability and multiple 
use. This change from the simple to the com- 
plex has stimulated the development of a vari- 
ety of recreation buildings. These are classi- 
fied by function and then categorized by size. 

The standards used for determining the size 
requirements of recreation buildings are 
usually based upon a square-footage-to-popu- 
lation ratio. This may be determined by allow- 
ing 1 to 2 sq ft per person to be served. For 
example, if the building is to serve 8,000 per- 
sons, it should be approximately 12,000 sq ft 
in size. This footage ratio may vary where 
cities build one center to accommodate the 
entire population. 


Type | Recreation Buildings 


The plans in Fig. 1. illustrate a Type | recrea- 
tion building. This type of building is usually 
constructed in larger subdivisions or suburban 
areas of a metropolis. However, recent trends 
reveal that many smaller cities (30,000 or less) 
have constructed such facilities to serve the 
total community, 

This type of building encloses 20,000 sq ft 
or more and usually includes the following 
facilities: 


Multipurpose Game room 


Gymnasium Photography room 

Shower and locker Office (administration) 
rooms Office (staff) 

Club rooms Rest rooms 

Arts and crafts room Kitchen 


Lounge and lobby 


Large storage areas 
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Type li Recreation Buildings 


The Type tl recreation building is Hlustrated in 
Fig. 2. This is the most common type and can 
be used in any city or community. It is believed 
by many recreation experts that the most ef- 
ficiently operated building is the one designed 
to accommodate a neighborhood or area of 
approximately 8,000 persons. 

This building encloses 10,000 to 20,000 sq 
ft and includes basically the same facilities 
as the Type | structure. Room sizes may vary 
and emphasis may be placed on those facil- 
ities that will best serve the program objec- 
tives. 


Type Ill Recreation Buildings 


These buildings are used in many communi- 
tiesto satisfy the needs of less populated areas 
and usually include most of the following facil- 
ities (Fig. 3) 


Social hall or gymnasium 
Shower-dressing room 
Club room 

Lobby-lounge 

Office 

Rest rooms 

Kitchenette 

Adequate storage areas 


Social Hall-Gymnasium 


In order to obtain maximum benefit from the 
social hall-gymnasium, this facility is ordinarily 
used for a variety of social activities, such as 
folk, square, and social dancing, banquets, 
and roller skating, in addition to basketball 
and other torms of athletics. 

The size of a community recreation building's 
social hall-gymnasium should be at least 90 by 
100 ft, with a minimum height of 22 ft. This 
will permit a basketball court of 50 by 84 ft. 
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Fig. 2. Thomaston-Upson County Recreation Center, Thomaston, Ga. 


These dimensions will permit seven tiers of 
telescopic bleachers on one side of the social 
hall-gymnasium, seating spproximately 325 
spectators, 

Provision should be made for a mechanical 
ventilating system (forced air), The wainscot- 
ing should provide clear, unobstructed wall 
space from the floor to a height of 12 ft. If the 
room contains windows, they should be placed 
above the wainscoting on the sides and should 
be provided with protective guards. There 
should be no windows at either end of the 
social hall-gymnasium. 

It is preferable to have no windows in a 
social hall-gymnasium as they have little func: 
tional value. If it is necessary to use windows, 
they should be placed on the north side, or if 
used on two sides, then on the north and south, 
never on the east or west. Where sky domes 
are installed, they should be waterproof, and 
the room should be equipped with vent domes 
and exhaust fans for ventilation. 

Maple flooring is commonly used. The cork 
spring clip or other type expansion joint should 
be installed on all four sides. If suspended 
apparatus is used in the social hall-gymnasium 
and wall attachments for control ropes and 
chains are affixed to the wall, these attach- 
ments should be at least 7 ft above the floor 
level and should be recessed. 

This room should be equipped with stainless 
steel or aluminum portable and removable 
handrails attached to all wall surfaces, and also 
along the face of folding bleachers to provide 
a handhold for roller skaters. 

Whenever possible, noncontact (nonmarring) 
furniture should be used, Design characteris- 


tics of such furniture also facilitate sater use 
by the aging and disabied. 

In a masonry building, particularly in one 
with concrete reinforced frame, stsiniess- 
steel eyebolts should be installed in each 
corner and at each column for the hanging of 
decorations for special parties. These bolts 
should be located within 12 ft of the ceiling in 
the smaller rooms, and at least 15 ft high in the 
social hall-gymnasium. The use of eyebolts 
will eliminate the necessity of driving nails 
or screws into the walls. 


THE COMMUNITY RECREATION BUILDING 


The community recreation building functions 
beyond the primary purpose of serving a single 
neighborhood. It is designed to offer a more 
diversified program in order to meet the com- 
plete recreational needs of all people in the 
community. The community building is nor- 
mally larger than a neighborhood building and 
is usually located in 8 major recreation area 
such as a» community park or playing field. 

As stated previously, community recreation 
buildings vary in function and design, but, 
generally, they contain most of the facilities 
described on the following pages. 


Multipurpose Room 


The multipurpose room should be designed to 
accommodate such activities as general meet- 
ings, social recreation, active table games, 
dancing, dramatics, orchestra practice, con- 
certs, and banquets. 









The area of this room should be approxi- 
mately 2,000 to 3,000 sq ft. It should be rec- 
tangular in shape with a minimum width of 40 
ft. The minimum ceiling height should be at 
least 16 ft. 

The floor should have a nonskid surface to 
prevent many common accidents. The floor 
should also be level in order to permit mul- 
tiple use for meetings, dancing, dramatic 
presentations, ete, 


Stage 


A stage ond related facilities are frequently 
included in a community center. They may be 
built in conjunction with the multipurpose 
room or, preferably, as a separate unit. 

The stage proper should be about 20 ft in 
depth, and the proscenium opening should 
be at least two-thirds the width of the room. 
It in desirable that the approach to the stage 
from the floor of the main room be by inclined 
ramp with a nonskid surface to facilitate the 
physically disabled and aging and to accom- 
modate the movement of equipment. 

Consideration might be given to the con- 
struction of an outdoor stage contiguous to 
the multipurpose room. Some buildings have 
been successfully constructed with a revolving 
stage for outdoor and indoor programs. Port- 
able or recessed stages might also be con- 
sidered. 

It is desirable that the room be equipped with 
a modern public-address system, permanently 
installed with matched speakers and with out- 
lets for additional microphones and phono- 
graphic equipment. Consideration should be 


given to a master control from the office of the 
building. All stage lighting should be modern 
and should be controlled trom a dimmer- 
control cabinet equipped with a rheostat, Pro- 
visions should also be made for television 
installation, 

Recessed drinking fountains and cuspidors 
should be provided and should be located in 
areas where they will cause o minimum amount 
of interference. Water fountains should be 
hand or hand-and-foot operated, with up-front 
spouts and controls. Protective floor covering 
or drainage at the base of the fountain should 
be considered to avoid floor damage. 


Dressing-Locker Room 


A room for the purpose of changing clothes is 
necessary and should be in close proximity to 
the social hall-gymnasium. There are two 
accepted plans for checking personal opparel: 
(1) The use of locker rooms with metal lockers; 
and (2) The use of dressing rooms with a check- 
room for checking clothing in wire baskets or 
nylon bags. 


Locker Room if the lockers are to be used in 
connection with outdoor sports, they should 
be located so the players will have access 
to them without going through the entire build- 
ing. The suggested requirements for the locker 
room in a community recreation building are as 
follows: for men and boys, 200 lockers; for 
women and girls, 150 lockers. The placement 
of lockers should take into account the space 
requirements of the disabled. 

The floor of the locker room should pitch to 
a central drain or drains to facilitate cleaning 
and washing. The junction of the wall and floor 
should be coved. In the women's locker room, 
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dressing booths should be supplied in the ratio 
of 10 percent of the total number of lockers. 
Hair driers and nonbreakable liquid-soap dis- 
pensers ore also recommended. 


Dressing Room with Checkroom The use of gal- 
vanized-wire baskets or nylon or plastic bags 
is growing in popularity. This system will 
accommodate the same number of users in 
about one-fourth of the space required for 
metal lockers. However, there is no saving of 
space required for dressing. 

If there is # possibility of a swimming pool 
being constructed on this site at some future 
time, dressing rooms should be located and 
arranged so as to serve both the gymnasium 
and the pool. 


Shower Rooms 


The size of shower rooms is dependent upon 
the extent of the facilities and the oumber 
of persons to be served at one time. Adequate 
ventilation should be o primary consideration, 

For men ond boys, it is suggested that ap- 
proximately 12 shower heads be provided, 
spaced a minimum of 4 ft apart and 6 tt above 
the floor level. For women and girls, it is rec- 
ommended that a minimum of 6 group shower 
heads and 3 individual shower-and-dressing 
booths be provided. Shower heads should 
be 4 1/2 ft above the floor level. Nonbrenkabie 
liquid-soap dispensers are recommended, and 
hair driers are suggested for the ladies’ locker 
room. 

To accommodate the disabled, two tolding 
“L" seats should be placed in opposite corners 
of each group shower to facilitate both right- 
hand and left-hand approuches. 

In the construction of 


the shower-room 
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floor, drainage gutters 4 in. deep and 8 to 10 
in. wide placed around the perimeter of the 
shower room will provide o sanitary means 
of drainage. The central portion of the shower 
floor, raised above the depressed area, should 
drain toward the shower drains. A carborun- 
dum-impregnated ceramic tile, or its equal, 
will provide a nonslip surface. 

The temperature of water feeding into the 
shower heads should be 120°F, controlled by 
means of a mixing chamber rather than by in- 
dividual control, Vandalproof shower heads 
should be used. 


Club Rooms 


Experience indicates the desirability of provid- 
ing a minimum of 500 sq ft of floor space per 
club room. For community recreation build- 
ings, at least three to five club rooms should 
be provided for multiple use. At least one large 
club room should be located adjoining the 
kitchen, 

When windows in club rooms and tounges 
are placed high in a wall, they are not broken 
as often as low windows and they also provide 
more space for furniture, bulletin boards, peq- 
boards, chalkboards, and exhibits. Since 
broken window glass is a major problem, a 
nonbreakable type of windowpane is prefer- 
able. Windows may be omitted and sky domes 
and vent domes used. By omitting windows, 
the need for drapes, venetian blinds, and cur- 
tains—all items subject to vandalism—is also 
eliminated. 

A chair rail or wainscoting to prevent the 
marring of walls should be installed to a height 
of 3 ft above the floor. Whenever possible, 
noncontact (nonmarring) furniture should be 
used. 
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Fig. 3 Glenwood Community Center, Greensboro, N.C. 
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Arts and Crafts Room 


A seperate arte and crafts room is desirable. 
However, if this is not possible, then at least 
one club room should be equipped for crafts, 
with provision for gas, compressed air, and a 
modern sink with hot and cold water. The sink 
should have e clay trap. 

Ample storage cabinets, closets, or lockers 
should be included for the safe storage of 
craft materials, unfinished projects, and ex- 
hibit materials. Base and wall plugs should be 
provided in all club rooms for the operation of 
electric irons, sewing machines, power tools, 
movie projectors, etc. If a kiln is used, it should 
be placed in an adjoining room for reasons of 
safety and should be equipped with a heavy- 
duty 220-volt electrical outlet. Bulletin boards 
and exhibit cases may be used to display com- 
pleted projects. 


Lounge and Lobby 


The lobby of the community recreation build- 
ing is the space just inside the entrance, The 
lounge should open off the lobby, and, if pos- 
sible, should be close to the central office 
and to the multipurpose room and/or social 
hall-egymnasium. The lounge and tobby are 
often combined into one room. When they 
are combined, it is suggested that the size of 
the lobby-lounge be about 600 to 800 sq ft. 

This facility should be attractively lighted 
and should contain a wall-mounted, recessed 
drinking fountain and a built-in electricaily 
lighted trophy case and bulletin board. Appro- 
priate space should be allowed for public tele- 
phones, and at least one telephone should be 
installed so as to accommodate s person in s 
wheelchair. Provision should also be made for 
aquariums and for growing planta and flowers. 
Adequate space, preferably recessed, and 
electrical and water connections for automatic 
vending machines should be included. 

Tho office, club rooms, game room, and rest 
rooms are usually adjacent to the lobby-lounge. 

The entrance doors of the lobby present 4 
problem from the standpoints of sesthetics, 
safety, security, and vandalism. Solid glass 
panela—from ceiling to floor—and solid glass 
doors are quite popular and attractive, but their 
use must be caretully studied. Since glass 
doors and panels can be easily broken, good 
aluminum doors with a minimum of gless are 
preferable. 

One of the main causes of damage to floors 
is the habit of many individuals of dropping » 
cigarette on the floor and stepping on it. This 
habit causes definite damage to asphalt or 
vinyl-asbestos tile, disfiguring and discoloring 
light colors and, to some extent, even marring 
darker colors, Therefore, terrazzo, quarry tile, 
and patio tile are preferable. 


The game room, approximately 30 by 64 ft 
in size, is designed for a variety of games, in- 
cluding billiards and table tennis. In planning 
this room, sufficient storage space should be 
provided for various items of game equipment 
and supplies to be used. 

This room should be in close proximity to 
office supervision. It should siso be acousti- 
cally treated, due to the noise factor. 

The choice of floor material should be care- 
fully considered because of the heavy traffic 
usually prevalent in this room. Windows 
should be placed high in the walls to reduce 
glass breakage. A chair rail or wainscoting to 
prevent the marring of walls should be installed 
to » height of 3 ft above the floor, Whenever 
possible, noncontact (nonmarring) furniture 
should be used. 


Photography Room 


A special room can be provided and equipped 
as a darkroom. Ventilation should be provided 
through the use of lightproof ventilators. Hot 
and cold running water, special light plugs — 
both wall and base—and photographic sinks 
for developing and washing prints should 
also be provided. 

A mixer is desirable to accurately control 
the water temperature. A filter should also be 
provided if the water quality ia not good. Doors 
should be lightproof. 


Director's Office 


An office of approximately 120 sq ft in size is 
suggested, with sufficient window space to 
provide maximum supervision of the lobby, 
lounge, club rooms, and social hall-gymnasium. 
At least three walls should have windows. If 
there is a window connected to the social hall- 
gymnasium, @ nonbreakabletype gless is 
preferable. 

it is often recommended that there be an 
adjoining shower-dressing unit with a floor- 
surface area of not less than 100 aq ft. This 
unit should contsin « shower, toilet and lava- 
tory, clothes closet, and first-nid supply 
cabinet. 

Opening off the director's office should be 
@ storage closet with a burglarproof door for 
storing valuable supplies and equipment, such 
as the motion-picture projector and public- 
address syatem. 





Rest Rooms 


Rest-room facilities should be designed to 
serve both indoor and outdoor as. Provision 
should be made for direct access from the ex- 
terior of the building at a point adjacent to such 
activity areas. 

Rest rooms should include multipurpose 
units, combining automatic towel and soap 
dispensers, mirror and shelf, and a combina- 
tion paper-towel dispenser and waste recep- 
tacle. These units should be recessed in the 
wall, 

Mirrors should have metal trames and be 
recessed into the wall so they cannot be torn 
off, The preferred soap disponser is built into 
the lavatory since this type is less subject to 
vandaliam than the wall-inatalled type. 

Dressing-room benches should be of @ per- 
manent type and should be securely anchored 
to the floor so they cannot be turned over, 
stacked against the wall, broken, or removed 
from the building. Toilet fixtures should be 
hung from the wall for ease in cleaning. In rest 
rooms where several fixtures ore used, one fix- 
ture of proper height for young children and 
the disabled should be inciuded, Lavatories 
should be of enamel-coated iron or other un- 
breakable material rather than vitroous china. 

A tlush-vaive water closet with the vaive 
24 in. above the top of the fixture—or 3 ft 
above the floor—is preferred over a tank-type 
toilet fixture. Automatic vaives for water taps 
in showers and lavatories sre recommended 
to reduce water loss caused by taps being left 
open. Hose bibbs should be installed in each 
rest room and/or shower room, at « proper 
height so buckets can be piaced under them. 

Toilet facilities should be made accessible 
to the disabled. 





Kitchen 

The Pullman or kitchenette-type kitchen is usu- 
ally desirable for most community and neigh- 
borhood recreation buildings. If large dinners 
or banquets are to be served, provision should 
be made for a full-size modern kitchen that con: 


forms to local health regulations and has a free 
floor space at least 54 in. wide. 

The kitchen should be loceted near the club 
rooms and the social hall-gymnasium. This will 
make the kitchen available to small gatherings 
in the club rooms and to large banquet gather- 
ings in the social hall-gymnasium. The kitchen 
is often placed between two club roome and 
made available to both rooms by the use of 
aluminum roll-up doors. 

Adequate storage space, cabinet space, and 
electrical outlets for such appliances as the 
refrigerator, the range, the dishwasher, and can 
openers should be provided. Exhaust fans 
should also be installed. 


Storage Areas 


One of the most common errors found in many 
recreation buildings is the lack of sufficient 
storage space for equipment, maintenance, 
and custodial purposes. 


Equipment Storage Room Provision should be 
made for storing apparatus and equipment 
There should be an opening 6 ft wide with 
louvered flush doors between the social hall- 
gymnasium ond the storage room, This will 
permit passage of the moat bulky equipment. 
There should be no raised threshold. 

The minimum size of the storage room 
should be approximately 250 sq ft. Provision 
should be made for storage of inflated balis, 
bate, softballs, and other supplies, either in 
seperate cabinets or a special closet. Appro- 
priate bins, shelves, and racks are suggested. 
In addition, a recessed alcove for the storage 
of a piano is desirable. 


Maintenance Storage Room )= The maintenance stor- 
age room varies in size, depending upon the 
adjacent outdoor space and the size of the 
building. The room is ordinarily located on the 
ground level, adjacent to the outdoor sreas, 
An outside entrance should be provided by 
means of s burglarproof door sufficiently large 
to permit the passage of motorized and other 
maintenance equipment. 

This facility is used as & headquarters for all 
outdoor maintenance. It may have to house 
rakes, shovels, hose, marking equipment and 
supplies, hand tools, power tools, and other 
equipment, A repair shop and its facilities 
are usually incorporated in this area. The room 
should have sufficient base and wall outlets 
to serve both the workbench and power-equip- 
ment needs. 

Recessed wall shelving and cabinet storage 
should be provided for tools, supplies, and 
equipment. This space should also contain 
hot and cold water, 6 slop sink, o lavatory, 
a water closet, and a clothes closet, 

The floor should be concrete and should be 
pitched to a central drain. The junction of the 
floor and wall should be coved. 


Custodial Storage Rooms A supply closet 
equipped with a slop sink and space for mops, 
poila, brooms, and cleaning supplies should 
be centrally located on each floor level. 


NEIGHBORHOOD RECREATION BUILDINGS 


The neighborhood recreation building will 
include many of the features of the community 
recreation building, as previously described. 
The neighborhood building, however, is usually 
intended to serve a smatier number of people. 
The size of the facility will ordinarily fall into 
the Type til (under 10,000 aq ft) or Type II 
(10,000 to 20,000 sq ft) classification. In all 
cases, the building should be eo designed that 
roome can be easily added, 
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By ROBERT PERLMAN and DAVID JONES 


A neighborhood service center may be defined 
as o conveniently located facility, staffed by 
professional workers and community residents 
with no training, designed to provide specific 
and speedy services to people with a wide 
variety of simple and complex problems. On the 
philosophical level, the centers comprise one 
important element of a broad attack on crime 
and poverty. On the action level, they are one 
way of dealing with problems of inhabitants 
of the inner city, a “place to go" for help. 

Services dispensed by centers may range 
from on-the-spot advice on problems requiring 
immediate attention to long-term assistance 
with legal, employment, and persons! prob- 
lems. In addition to furnishing these services, 
® growing number of neighborhood centers 
are planning for, and implementing, programs 
designed to mobilize neighborhood groups 
to participate in decision-making processes 
that directly affect their lives, to become o 
vital force for social change. These centers feel 
that they must not only help to resolve specific 
problems but must also work to correct those 
faults in the society that create these problems. 

Those who have developed and worked in 
such centers are generally very enthusiastic 
about this “new way to deliver services. 
National organizations, as well as local, govern- 
mental, and voluntary agencies, are becoming 
increasingly interested in utilizing this partic- 
ular organizational device. 

The goals of the center are to promote and 
facilitate effective involvement of neighbor- 
hood residents in the solution of neighborhood 
problems and to improve the quality of pro- 
grams which are designed to aid the elimina- 
tion of poverty. As such, the neighborhood 
center is the focal point of the local community 
action program in s neighborhood. 

A center can gather and share information 
about new and existing programs. It can deliver 
the resources of many public and private ser- 
vice agencies to those who need them. It can 
coordinate the programs and services of these 
agencies to answer the needs of the individual 
and the total community. At the same time, 
it can work to modify and enrich existing 
programs and services so that they respond 
more effectively to the unique poverty prob- 
lems of the neighborhood. 

In order for the center to have effect on the 
elimination of poverty, it must belong to the 
neighborhood it serves. It must be what the 
people want it to be. It should be o place where 
people will want to go, not simply because they 
can get free medical treatment or legal advice 
but because it is a comfortable, familiar, friend- 
ly, and exciting place to be. 

The neighborhood center's most important 
function is to provide the people of a neighbor- 
hood with a structure and a program design to 
enable them to act. The center should help 
people gather and use their own resources as 
well as those in the community at large; it 
should help them develop the competence to 
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work in their own behalf toward the resolution 
of the social and economic problems of poverty 
in their neighborhood. 

The first step in planning a neighborhood 
center is the determination of the neighbor- 
hood to be served. The best way to decide if a 
given geographical area is a neighborhood is 
to discover if the people in the area think of 
themselves as being neighborhood residents. 
In Appalachia, a neighborhood may be a “hol- 
ler" or o “croek.” In the South, a rural town 
and the surrounding farms may be a neighbor- 
hood. tn cities, a neighborhood could be one or 
more public housing projects. In many cases, 
the definition of the neighborhood may be so 
obvious # consideration that it demands very 
little thought. It may simply be the section of 
town where poor people live. 

it is important that neighborhood centers 
be placed in more or less distinct neighbor- 
hoods. Some consideration should be given, 
however, to the size of the population served. 
Harlem is a neighborhood, but it clearly cannot 
be served by just one neighborhood center. As 
4 general rule, a center that serves more than 
35,000 people will probably be too large for 
effective neighborhood communication, On the 
other hand, some neighborhoods will be too 
small for a full-scale facility. In such cases, 
particularly in sparsely populated rural areas, 
nearby neighborhood centers may consider 
placing outposts to perform outreach and 
referral functions and to provide communica- 
tion with the center and other service groups. 

Another important consideration in the de- 
termination of the neighborhood is the trans- 
portation system, public and private, in the area 
to be served. The neighborhood center should 
be located within easy reach of ares residents 
or should develop its own transportation sys- 
tem to bring itself as close as possible to the 
people it serves. 


Determining the Neighborhood Needs 


The second step in planning # neighborhood 
center is the determination of the 8 partic- 
uler needs. Local conditions and the expressed 
desires of neighborhood residents should be 
the most important considerations. Asking 
simple questions of & number of residents is 
one way to get the necessary information. 

The processes of neighborhood involvement 
and participation can develop in the people 
served by a neighborhood center an active con- 
cern about services by making the programs, 
both existing and focally initiated, respond 
directly to needs that they themselves have 
indicated. 





Responding to Neighborhood Needs 


Once the neighborhood's unique mix of needs 
are pinpointed, arrangements should be made 
to decentralize into the center existing pro- 
grams which can meet these needs. Written 
agreements between the service agency and 
the center can govern the terms of each decen- 
tralization. These agreements should clearly 
define the organizational chain of command 
within the neighborhood center: what kind of 


program will be offered, and whet procedural 
and other changes are agreed to by both parties 
in operating the program through the facilities 
of the center. 

Programs must not be imposed on neighbor- 
hoods but should grow out of expressed neigh- 
borhood needs and the capacity of neighbor- 
hood people to use them, Where no existing 
program can adequately respond to definite 
neighborhood needs, the center may want to 
develop and operste new programs. 

Decisions about what programs and groups 
will operate through the center will help deter- 
mine the physical requirements of the facility. 
At the present time, centers vary in size and 
function from single-deck referral units to 
highly complex, specially designed facilities 
incorporating a wide range of services. There is 
no single model. 

In an urban environment, the neighborhood 
center may operate out of a single storefront, 
from many offices scattered throughout the 
ares, or from @ cluster of buildings. In a rural 
environment, where transportation is more 
difficult and neighbors are more widely dis- 
persed than in cities, certain variations may be 
more feasible. 


Rural Variations 


In rural areas, the neighborhood center may be 
a@ system of facilities on wheels, a fleet of ser- 
vice buses that continually travel from place to 
place within the area served by the center. 
Operating from a small administrative center, 
one kind of mobile unit can travel throughout 
& county, spending a day or two every week or 
every other week parked near a neighborhood 
of poor people. Such units may serve only for 
recruitment, intake, diagnosis, and referral 
to nonmobile, nondecentralized services, They 
may also take the form of single-purpose units. 
Mobile public health units are an example of a 
traveling single-purpose service that has 
proved successful in many areas. The eventual 
goal should be truly multipurpose units which 
go where the poor are and serve as many of 
their needs as possible. Mobile units do not 
have to operate from a single administrative 
center, Another variation involves carrying pro- 
grams, on # rotating schedule, to a number of 
neighborhood centers scattered throughout 
the service ares. These centers may be located 
in abandoned schoolhouses, old homes, grange 
halls, church halls, or other available space 
which has been turned into an appropriate 
facility. Each of these in-the-field centers would 
have # skeleton staff of resident workers who 
would do outreach work on a full-time basis. 

The individual community will have to decide 
which of these models is most appropriate 
to local conditions, For many communities, 
a combination of the two may be the most 
workable solution. 

Some typical service programs could consist 
of the following: 

The Housing and Rent Clinic would advise 
and assist tenants on their problems, conduct 
housing inspections and verity complaints, and 
work with city agencies on the prompt handling 
of housing problems. 


Tenant and Block Organization and Educa- 
tion would help existing tenant groups identify 
and act on problems, conduct conferences 
and training sessions on tenants rights, emer- 
gency action, self-help techniques to improve 
apartments and evaluation of urban renewal 
needs, and would organize new groups. 

Coordinated Processing of Housing Service 
and Community Facilities, Complaints, and 
Requests, The central offices of the neighbor- 
hood boards would coordinate complaints on 
housing and requests for public facilities and 
take them up with city agencies, maintain 
records, and conduct studies of the effective- 
ness of city services. 

Housing Repair and Maintenance Service. 
A nonprofit corporation would repair and 
rehabilitate housing, employing (and training) 
youth and unemployed adults as the labor 
force. 


Consumer education clinics wouid help 
people get the most for their money by provid- 
ing information through lectures and the dis- 
tribution of written material. Parents work- 
shops would assist parents to understand 
the school system and encourage them through 
group discussions to take a more active part 
in working with the schools for the education 
of their children. 

Employment services would primarily offer 
information and referral to appropriate sources 
of jobs and training. 

A Health Conservation and Education Unit 
would assess the health needs of residents, 
develop programs to meet them, and facilitate 
the delivery of the city's health services, 

Ancillary services would consist of social 
services and legal services. Social services 
would provide counseling to individusis and 
families on a short-term basis—for example, 
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a dispute with an employer or getting a child 
reinstated in school — and long-range help with 
such problems as material and child-rearing 
difficulties. Teams of indigenous workers 
would operate under a supervisor, In addition, 
there would be homemakers and home tech- 
nicians to help with management of family 
budgets, to provide temporary child care so 
that mothers can keep appointments at other 
agencies, and an escort service for the aged. 
There would be special educational programs 
for unwed parents, with @ particular effort 
to involve fathers; a service for the aged and 
isolated; and the use of mental health re- 
sources on @ contractual basis. 

Throughout, referrals would be made to 
these programs by the neighborhood staff 
and there would be a referral program to facili- 
tate coordination within the centers and with 
other community agencies. 
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DESIGN CONSIDERATIONS FOR 
OFFICE BUILDINGS 


The building character should express: 

* Ite representational and office building 
nature 

* The nature of the building in terms under- 
stood by and compatible to the host country 

* Quality without ostentation or luxury 

* A deterence to local architectural tradition 
and materials 

General planning should include: 

* Easy and direct pedestrian access and 
egress, including provisions for the physically 
handicapped. 

* Easy vehicular access and egress with 
provision for adequate visitors, and staff park- 
ing along with the necessary service access to 
building. Shelter should be provided at main 
entrance for protection during inclement 
weather. 

* Arrangement of public spaces for conve- 
nient service to the public, 

* Arrangement of sensitive areas remote 
from public. 

* Efficient circulation employing maximum 
use of double loaded corridors. 

* Provision for building expansion either 
vertically, horizontally or both. 

* Physical security of building by perim- 
eter walls and/or fences, setbacks from prop- 
erty lines, exterior lighting, easy control of 
entrances and visual control of stairways and 
elevators. 

Climatic and local considerations include: 


Humidity 

Dust control 

Extreme temperatures 

Insect control 

Sun and inclement weather control 
Earthquakes 

Flooding 


The Basic Space Module 


The basic space module of 75 sq ft represents 
the normal space allocation for individual 
desk personnel engaged in clerical activities. 
Increments of this module will provide offices 
of proper size for individuals or groups having 
other functional space requirements. Thus, an 
office of 150 sq ft will accommodate a single 
reporting officer or two clerk-typists; an office 
of 225 aq ft will provide for an officer of super- 
visory rank, two secretaries, or three clerk- 
typists, The 75-sq-ft module thus establishes a 
means by which the building can be systemati- 
cally designed for flexibility of partitioning to 
suit space needs. 

The typical single office of 150 sq ft repre- 
sents a preferred room shape of 8 ft & in. wide 
by 17 ft 6 in. deep, These proportions have 
been proved to sccommodate required furni- 
ture for one or two persons depending on rank 
and function. Similarly for offices of larger size, 
furniture and spece needs will be satisfied if 
the 17-ft 6-in. depth is retained uniformly and 
the widths are varied in accordance with net 
ares requirements, 


Dimensional Limitations 


The following represent minimum clear ceiling 
heights, Adjustments may be required in some 
instances to accommodate specific require- 
ments. 


Classified conference room of 
Classified mail and 
communications space lof 

Mechanical space Varies — to be 
ascertained in 
each case 

Typical office space ‘ Ott 

General storage areas ‘ on 


Planning Flexibility 


The following space standards are established 
for purposes of planning consistency and cost 
control and for these reasons should be ad- 
hered to. This does not preciude variations 
where such are necessary to provide for special 
requirements at @ particular post. In addition to 
specific space variations, the site and locale 
may dictate that the service functions may 
preterably be located in a structure separate 
from the office building. 


SPACE STANDARDS FOR EMBASSY 
OFFICE BUILDINGS 


The following net areas are recommended tor 
the various typical embassy staff requirements 
and functions. Space variations between the 
clase |, Hl, Hl, and IV posts are indicated under 


the post classifications. An asterisk (*) indi- 
cates those functions or spaces requiring 
additional evaluation specifically to accommo- 
date the special need at each post. 


Office of the Ambassador 


This section is a sensitive area and should be 
located on an upper floor and separated from 
the general public areas. Access to the ambas- 
sador's and deputy chief of mission's offices 
should be through and controlled by the secre- 
taries’ office. The reception area should be 
separate but convenient to the secretaries’ 
office. (See Table 1.) 


Political Section 
This is a sensitive section which reports 


directly to the ambassador and should be 
located accordingly. (See Table 2.) 


Economic Section 


This section should be conveniently located 
for easy public sccess although not neces- 
sarily on the main ground floor except in the 
case of the commercial library. This latter 
function and any directly associated office 
should be immediately available to the public. 
(See Table 3.) 


Consular Section 


The size of this section will vary greatly accord- 
ing to the volume of the consular activity. At 


TABLE 1 Embassy Space for Ambassadorial Section 





Ambassador's oftice 

Private lavatory 

Coat closet 
Deputy chief of mission 
Secretaries (two) . 

File alcove and kitchenette 
Reception area . . 
Conference room 


Class post, net sq ft 


I hom oW 
600 625 450 450 
75 #76 §0 50 


450 375 300 300 
300 225 225 225 

75 78 %7 75 
300 225 225 150 
600 525 450 375 





TABLE 2 Embassy Space for Political Section 





Chief political section 
Secretary. 


Political reporting officer... 2... 


Reception area... . 
Political officers (each) 
Clerk-typists (150 sq ft 
first, plus 75 sq ft each additional) 


Class post, net sq ft 
| ii] tl IV 


aa havea 375 300 225 225 
225 225 160 160 


Seis na si8 225 160 150 150 


sc, SANTA 225 150 160 150 
agrees 150 150 150 150 
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TABLE 3 Embassy Space for Economic Section + his immediate staff, especially those coming 
Neen ee eh oka ae in contact with local businessmen and trades: 
Class post, net sq ft people, should be on the ground floor near 
“| il il ow the main entrance. The communications 
a complex should be separate and in a more 
Chief of economic section. . . 375 300 225 225 remote aren, preferably near the ambassador, 
Secretary-receptionist (including waite area). .. 300 225 225 225 as it will contain the mail and file rooms, 
Economic reporting officer cas an . 225 160 160 150 communications room, vault, and incinerator 
alma eiheee sini iis suited EAR TINCa aes .. 225 225 180 150 for classified material. This area will be con- 
‘ 4 tained in @ concrete vault accessible through 
os HAM seenercnece sas a soe So % = one controlled entrance. 
Agricultural officer aVaig aight a Male a ene .veee. 225 160 160 160 Communications Complex* This facility is subject 
Assistants (each) ........ aecin tos, thas ean 160 150 150 150 to changing requirements and to sharp varia- 
Commercial library® . Wi availatlanaire TUTORS RANT La SY5x5 425 375 375 300 tions between posts. Therefore, it is impracti- 
Clerk-typists (each)... . . . RP Ce Le 75 75 76 75 cal to establish general space requirements. 
Translators (ORCA) oie. casesnisecengye: ova re prenese 4 orgs . 7% 75 %7 76 Instead, required areas will be determined 
LT by the department on a case basis for each 
+ Note: At some posts one of the above, such as agricultural, may be large enough to building planned, 
warrant @ separate section. This function is to be designed and con- 


structed in accord with “Minimum Physical 
Security Standards of Foreign Service Office 
Buildings" and should be located on the top 
some poste this work would be handled by one floor remote from all public areas and access. 
officer requiring one room; at others, the 
complete operation would require one or 
more floors and several waiting rooms. Its 
varied function is to process visas, citizen- 
ship, veterans’ affeirs, noterials, shipping, 
and social security. This section will require TABLE 5 Embassy Space for Administrative Section 
ite own file room, its own waiting areas (for 
larger posts preferably two, one for immigrants 
and one for nonimmigrants), toilet facilities, | tN Wl WV 
fingerprinting facilities, confidential interview- ——_ OT 
ing room, and mail storage boxes for American Administration 





Class post, net sq ft 





citizens. By its public nature it should be on Administrative officer... 2 2 2 oe ee ee ee 375 300 225 225 
the ground floor near the main entrance or Administrative assistant. ; gee ; 225 225 150 150 
possibly have an entrance of its own. Secretary-waiting ~ 300 300 225 225 


Only minimum aereas are recommended 
here because of the wide variation between 
consular activities in and between classifica- 


Stenos and clerks (150 sq ft first, plus 75 
sq ft each additional) 




















tion of posts, Specific space allocations will General servicest 
be determined by need on an individual case 
basis. (See Table 4.) General services officer . ONG K omen 6 ...,. 900 225 150 150 
Assistant general services 
officer(s), each --s.» 160 160 150 160 
Secretaries, stenos, clerks (150 sq ft first, 
TABLE 4 Embassy Space for Consular Section plus 75 sq ft each additional) 
Basic minimum* Budget and fiscal 
net sq ft Bud ; 
F get and fiscal officer ; a 225 225 160 150 
Consular officer Wale Wissen 225 Disbursing officer. rahe s 3 .. e+» 150 160 150 150 
Junior offices... 22... — 150 Vault (if required) Peecels.3 26 #25 26 26 
Clarks (each)! s scssiane siayatines o's 75 Accounting clerks (each) 78 #75 76 75 
Stenographers (each) ; 75 Waiting space” (provide counter) uals i .. 225 160 150 150 
Waiting rooms. . 226 Time and payroll* . . _ . ‘ weeeeesa-+ 300 225 160 150 
Two toilets for above . ; 75 en ae Be gee eet ee 
File rooms for immigrant + Note: Additional non-desk personne! such as chauffeurs, maintenance and char 
anvina fiss.... ze 150 force will occupy space designated under Maintenance and Service Space. 
Vault (visa, notarial fees, 
etc. |. Nig Alot 5 75 
Veterans’ affairs roe 150 
Citizenship officer... dite 150 
Notarials. . . . aig : 150 
Shipping and storage... . ; 150 


TABLE 6 Embassy Space for Liaison Attaché 





Class post, net sq ft 





Administration Section . ee 
; " Chief of liaison 7 ’ 225 225 160 150 

The operation of this section will not be 

confined to one area of the building but will . Liaison officers (each). «vee ee en 180 150 150 180 

be distributed throughout. The responsibilities Secretaries (150 sq ft first, plus 75 sq ft 

consist of general housekeeping of the post, each additional) 

supervision of building personnel, post expen: Reception .. . . saee ... 225 225 160 150 

ditures, message center or communications Photo and dark room ...... 225 225 150 150 

complex, maintenance personnel, Marine Vault and incinerator* Se 150 180 75 75 

Guards, etc, The administration officer and ———————————_——— 
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TABLE 7 Embassy Space for Military Attache 





Military attaché. 
Military assistant... . 
Enlisted men (150 sq ft first, plus 75 sq ft 
gach additional) 
Civilian assistant. . 
Clerk stenographers (150 sq ft first, plus 
75 sq tt each additional) 
Reception room and receptionist®.............. 
(This reception room can be shared by 
the three services) 
File-communications* (varies) 
Vault and incinerator* 
Photo and dark room . 
Storage area” (basement) 


The communication complex will normally 
consist of the following: 


Ante and reading room 
Classified mail and file room 
Vault 

Incinerator 

Communication room(s) 
Office(s) 

Lavatory 


Liaison Attaché 
This section should be located on or near the 


top floor of the building, usually adjacent to 
the communications ares. (See Table 6.) 


Military Attachés (Army, Navy, Air) 


This space will vary according to post. The 
post may have one or all three services repre- 
sented. For the most part, this operation will 
be of a classified nature and should be remote 
from the public. In some posts the military 
attachés will have their own communication 
complex and vault. A photo laboratory may be 
required for each service. (See Table 7.) 


United States Information Service 


This section may not always be located ot a 
post. It is also possible that this activity may 
be located away from the office building proper 
and in a more advantageous location in the 
midtown section. The library is the largest 
unit in the Information Service. Many posts 
include a projection room or theaterette for 
motion pictures. This activity should be on 
the ground floor or basement. 

Since USIS activities often take place after 
hours, when the mission is closed, the service 
should have a separate entrance so that the 
rest of the building can be separated and 
locked for security reasons. (See Table 8.) 


USIS Library The supervisors’ offices should 
be 150 sq ft net and library assistants’ offices 
should be based upon 75 sq ft per desk person 
nel required. Because of the extreme variation 
of the size of libraries between posts, it is 
imprectical to stipulate standard spaces for 
the various library functions. Instead, the 
USIS space recommendations should emanate 
from the post and should be based upon an 
accurate survey of the need in each case. This 
need should be established by the number of 
volumes in the collection and the average 
peak number of people patronizing the library. 
USIS Library spaces include the following: 


Class post, net sq ft 


300 
150 


. 180 


300 


-. 376 
. 160 


225 


225 
150 


160 


225 


300 
160 
225 


225 
160 


150 


226 


225 
7 
150 


.. 300 225 225 


Vv 


150 
150 


150 


160 


150 

76 
160 
150 


TABLE 8 Embassy Space for United States Information Service 
Class post, ne net sq ft 


Public affairs 


Public affairs officer . 


Vv 








. 375 300 225 225 


























Junior officers (each)... 6. ee ee ee 160 150 150 150 
Secretary-steno (150 sq ft first, plus 75 sq ft 
each additional) 
Reception room . 225 225 150 150 
Cultural affairs 
Cultural affairs officer. . . 225 225 1650 150 
Secretary-steno . ; . 150 150 150 150 
Assistants or translator (150 : 3 ft frst, 
plus 75 sq ft each additional) 
Press section 
Press officers (each). 160 150 150 150 
Translators (150 sq ft first, plus 75 sq ft 
each additional) 
Clerk-stenagraphers (150 sq ft first, 
plus 75 sq ft each additional) 
Publications officers (150 sq ft first, 
plus 75 sq ft each additional) 
PRESS MOTHUOS eed iisicrsterersies 300 300 225 150 
Storage’. . ¢ . 3900 300 225 160 
Duplication unit* tor photo fab.) . 375 300 225 150 
Motion picture section 
Motion picture officer : . 225 225 150 150 
Assistants (150 sq ft first, plus 75 sq ft 
each additional) 
Projectionists (150 sq ft first, plus 75 sq ft 
each additional) 
Cierk-stenagrapher (150 sq ft first, 
plus 75 sq ft each additional) 
Film library and editing* vi .. 225 225 150 150 
Film and projector® repair and storage 300 300 225 225 
Projection and viewing room" {min. 300 sq ft) 
Dark room 150 150 150 75 
Radio section 
Radio officers 150 150 150 150 
Assistants (150 sq ft first, plus 75 sq ft 
each additional) 
Clerk-stenographer (150 sq ft first, 
plus 75 sq ft each additional) 
Audiovisual studio* 
Studio 375 375 
Control room. 300 300 
Storage room* 160 1650 75 75 
Exhibits section 
Exhibits officer 150 150 150 150 
Assistants (150 sq ft first, plus 75 sq ft 
each additional) 
Studio workroom* . . . . 375 300 300 225 
Exhibits area® (in lobby! 375 300 225 150 
Storage room (basement) . . 600 450 300 225 
Miscellaneous USIS areas 
Separate lobby - . 600 450 375 300 
Mail room (near service entrance) 375 300 225 225 
Conference room etsRimtoint anaes, ai cverenes 450 375 300 225 
Distribution and mailing unit. 450 375 300 225 
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Reading room and stacks TABLE 9 Embassy Space for Miscellaneous Functional and Service 
Reference section Areas 
Workroom (book repair) ee eS 
Periodicals section Class post, net sq ft 
Private reading room (research) Th on 1 
Music room 
Children’s library Conference room (unclassified) piss ... 800 525 450 375 
Cataloging Women’s rest room (adjacent to a toilet}. ...... 225 225 160 150 
Supervisor's office Lobby and reception area... . . -o.... 7650 600 525 450 
oe Sastatents Marine guard room (off or near lobby) . crareenatan’ 225 225 150 150 
PERSE SES Extra offices... . .. 150 150 150 150 
V.L.P. offices (150 sq ft each)... .... ..... 450 300 150 160 
Root Penthouse Medical*. .. . . _... §25 450 375 300 
On the roof may be located the elevator ma- Service entrance {loading dock and ‘receiving) .... 900 225 180 75 
chine room and the building's air-conditioning Unclassified mail room (near service entrance).... 300 225 150 150 
equipment. Space for these should be allocated General supply room® = ee ee 450 375 225 150 
as required by equipment and need. (See Table General storage room* aa. 900 750 600 450 
9) Snack bar* (kitchenette and food storage) . > eiitetee 750 600 450 300 
Telephone equipment room*...... 2.2... . 825 226 180 75 
Garage or Parking Area Mechanical equipment” (heating and 
To the areas noted above there may be added ait conditioning), . . Fale we daieee 1,050 900 750 600 
garage facilities or outside parking, or @ Repair’ shopls)... cc sees ie ee ee ttiene 600 450 450 300 
combination of both, depending on site. Char force (lockers ‘and toilets) at ivesivasard cones 450 450 300 225 
The following items are to be considered as Trash and incinerator room. ee 200 225 150 150 
DEROSETY » Electrical transformer and switchboard... ..... . 450 375 300 150 
Parking area (x number of cars) Standby generator room (if required)... . . .... §25 375 225 150 
Wash and grease rack Messengers’ locker room. ee 160 150 75 75 
Dispatcher's office Water storage tanks” (basement or 
Chauffeur's dayroom and toilet separate from building) - = of a ‘zs = = 
Bicycle racks 


Underground gasoline storage tank 
{including pump) 
Vehicle repair shop and tool storage 
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U.S. Naval Facilities Engineering Command, Depart- 
ment of the Navy, Washington, D.C 
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ACCESS RAMPS FOR THE HANDICAPPED 


A ramp is defined as a sloping walkway which 
is attached to a building as a means of moving 
from one floor elevation to another without en- 
countering any obstruction. 

A ramp must be at least 4 ft wide. Ramp slopes 
must not be greater than 8.33 percent (1 inch 
in 12). (See Fig. 1.) If a ramp slopes 5 percent 
(1 inch in 20) or less, and there is no dropoff, 
then no handrail will be required. If ramp slope 
Fig. 1. is greater than 5 percent, and there is no dropoff, 
then one handrail will be required. See handrail 
requirements in Fig. 5. 





Ramps shall have at least a 5'-0” straight level 
surface at the bottom to allow stopping dis- 
tance for wheelchairs. (See Fig. 2) 

Ramps shall have a 3’-0" long intermediate- 
level platform at 30'-0" intervals for rest 
and safety. (See Figs. 3 and 4.) 

Ramps shall have level platforms wherever they 
turn to allow turning and stopping space 
for wheelchairs. 


An illustrated Handbook of the Handicapped, Section 
of the North Carolina State Building Code. Ronald Mace, 
AIA, and Betsy Loslett, Raleigh, N.C., 1977. 





Fig. 2 Straight-run ramp. 
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Fig. 3. Ramp with turning platform. | 
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Fig. 5 Handrail requirements. 
Fig. 4 Ramp with intermediate switchback platform. 
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Governmental and Public 


PUBLIC TOILET ROOMS FOR THE HANDICAPPED 


96" WITH FLOOR MOUNTED W.C. TOILET STALL 
BEST WALL OVNTED SC: A 5' x 5° stall is usable by most people and 
c has the following requirements. 
1. Stall must be 5 x 5 ft 
2. W.C. center line is 1 ft 6 in from side wall 
3. 32 in door diagonally opposite W.C. 
4. Handrail extends 1 ft 6 in in front of W.C. 
1% in O.D., 1% in from wall, 13 in above seat 
5. Standard partition toe clearance 


UNLESS SPACE 

SE TWEEN DOOR ¢ 
SCREEN ISAT LEAST 
5'o* 





Fig. | Due to additional length of handicapped toilet + 
stalls it is suggested they be located at end of toilet 
rooms as shown here. 











STANDARD : 


| PARTITION 
FLOOR CLEARANCE 
gta es 
ELEVATION 
STALLS MAY OCCUPY END or STANDARD FIXTURE SEAT HEIGHT 164%"-20° 
ROOMS BE ENTERED FROMTHE 
tn orwuee — Fig. 3 Toilet stall elevation ond plan. 


An Illustrated Handbook of the Handicapped, Section 
of the North Carolina State Building Code, Ronald Mace, 
AIA, and Betsy Laslett, Raleigh, N.C., 1977 


GLO SHO" CLA 
FLOOR SPACE 


OPEN DOOR MUST 
OVERLAP 3:6" ae 


CLEAR CORRIDOR 
WIDTH 





Fig. 2 Suggested entry and privacy screen arrangement to prevent door 
swinging out into the corridor. Doors may swing in or out. 
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REGIONAL SHOPPING CENTERS 
RETAIL SHOPS 


Show Windows 
Women's Wear 
Men's Wear 
Bookshops 

Gift Shops 
Jewelry Shops 
Barber Shop 
Tailor and Cleaner 
Beauty Shop 
Shoe-Repair Shop 
Florist Shops 
Drugstores 

Liquor Stores 
Shoe Stores 


SUPERMARKETS 
BANKS 
BANK VAULTS 
RESTAURANTS AND EATING PLACES 
Restaurant Seating 
Food Bars 
Serving Units 
Liquor Bars 
Nondining Spaces 
KITCHENS 
OFFICES, GENERAL 
Work Stations 
Private and Semiprivate 
Conference Rooms 
Layout 
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744 
744 
744 
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754 
755 
759 
763 
764 
765 
766 
768 
780 
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Space 
Plenning 


CLEARANCES FOR PRIVATE OFFICES 
CLEARANCES FOR GENERAL OFFICES 
INSURANCE COMPANIES 

MEDICAL OFFICES 

RADIOLOGICAL OFFICES 

DENTAL OFFICES 

LAW OFFICES 

OPHTHALMOLOGICAL OFFICES 
PARKING 


Automobile Dimensions 
Car Classifications 


PARKING GARAGES 
PARKING LOTS 
AUTOMOBILE SERVICE STATIONS 


Automotive Shop 
Gas Filling and Service Stations 


AUTOMOBILE DEALER CENTERS 

TRUCK DEALER AND SERVICE FACILITIES 
RADIO STATIONS 

TV STATIONS 

HOTELS 

MOTELS 

COMPUTER (EDP) FACILITIES 
PHOTOGRAPHIC LABORATORIES 
FUNERAL HOMES 
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By LATHROP DOUGLASS, FAIA 


BASIC HISTORY AND TRENDS 


A shopping center is a complex of retail stores 
and related facilities planned as a unified group 
to give maximum shopping convenience to 
the customer and maximum exposure to the 
merchandise. The concept is not new. The 
agora of the typical city of ancient Greece 
was essentially a shopping center in the heart 
of the business district. The Emperor Trajan's 
architect, the Greek slave Apollodorus, built 
a shopping center adjacent to the Roman 
Forum in A.D, 110. It had a two-level enclosed 
and ventilated mall lined with open-fronted 
shops startlingly similar to today's most up- 
to-date concept. The typical Arabian souk, 
or market, of the Middle Ages also had narrow, 
weather-protected malls lined with open- 
fronted shops. 

The past two decades, however, have seen 
such » tremendous development in planned 
shopping facilities in the United States that 
today's center has, in fact, become a new 
building type. 

Firat, population growth led to outward 
expansion of the cities and the building up 
of the vast residential suburbs. Downtown 
congestion, due to increased car ownership 
and inadequate streets, weakened the down- 
town merchants and prompted them to set up 
branches in the suburban periphery in order 
to be more convenient to their customers, As 
a result of these activities on a large scale, 
a whole new industry was born. Each suburban 
district soon had its own major shopping 
center and several minor ones. Such districts 
each had clearly defined trade areas. 

Another major change then set in: Vastly 
improved, high-speed circumferential highways 
soon tended to put all these suburban centers 
in competition with each other, At the same 
time, the decline of retail business and decay 
of buildings in the central business districts 
began forcing, in self-defense, a revitalization 
of downtown. 

As a result of these two new factors, the 
shopping center industry is today pointing in 
two new, significant directions. First, the 
suburban centers are becoming snegacenters, 
complete with several department stores, 
office buildings, motels, amusements, and, 
of course, parking facilities. Second, the 
central business districts are making a de- 
termined stand to counteract the ever-growing 
suburban competition by embarking on pro- 
grams for construction of new high-speed 
connector routes to downtown and construc: 
tion of major downtown renewal projects, 
also complete with stores, offices, hotels, 
amusements, and parking facilities, usually 
in decked garages due to the high downtown 
land cost, 


TYPES OF CENTERS 
Neighborhood Center (Suburban) 


This is a row of stores customarily (but not 
always) in a strip, or line, paralleling the 
highway and with parking between the line 
of storefronts and the highway. Service is by 


alley in the rear. Ranging from 20,000 to 
100,000 sq ft of space, these projects usually 
contain a supermarket and a drugstore, often 
a variety store, and a half-dozen or more 
service-type stores. They cater to a very 
limited trade area and are not normally com- 
petitive with the major centers. A few of the 
newer of these centers have their retail units 
clustered around an enclosed ‘mini-mall,” 


Intermediate or Community-Size Center 


This also is usually a strip of stores but sub- 
stantially larger than the neighborhood center 
and usually containing a so-called “junior” 
department store as the major unit. This type 
is vulnerable to competition from the larger 
centers and hence has declined in desirability. 
The parking pattern is normally similar to that 
of the neighborhood center. 


Regional Center (Suburban) 


This contains one to four department stores 
plus 50 to 100 or more satellite shops and 
facilities, all tronting on an internal pedestrian 
mall, or shopping walkway. Parking com- 
pletely surrounds the building group so that 
all stores face inward to the mall with their 
“backs” ta the parking (Fig. 1). 

With today’s rising land costs and diminish- 
ing supply of suitable large tracts, there has 
been a growing trend toward double-decked 
parking to save land area, It is simply a matter 
of the relation between the land cost and the 
cost of the parking deck (Fig. 2). 

There is also a strong trend toward double 
decking of the stores themselves so that the 
central pedestrian mall has two interconnect- 
ing levels, each lined with shops. The double- 
level mall is also due, in part, to the need to 
keep horizontal walking (shopping) distances 
within reason, As land costs continue to rise 
and projects to grow larger, three- and four- 
level malls will, no doubt, become common. 


Renewal Projects (Downtown) 


Because of their complexity in matters legal 
and political as well as physical —downtown 
centers are still, to some extent, in the experi- 
mental stage. The trend is toward a close 
integration, on two or more shopping levels, 
of department stores, shops of all sorts, 
restaurants, etc. The multilevel malia may 
connect directly or by bridges to other shop- 
ping facilities, hotels, office buildings, theaters, 
and parking garages. Because of high land 
costs, all parking is normally multidecked and 
can be above, below, or, better, laterally 
contiguous to the shopping facilities. The 
downtown trend is toward a multilevel pat- 
tern interconnecting the essential parts of 
the central business district. 


DEVELOPMENT AND FINANCING 


Shopping centers are customarily promoted 
and owned by developers whose primary 
motive is a return on their investment and, 
to @ lesser extent, by department stores or 
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2 DEPARTMENT STORE 
PLAN ON 1 OR 2 LEVELS 
WITH FUTURE 3RD 
DEPARTMENT STORE 


p 
FUTURE Uy 
DEPARTMENT 
STORE 


ONE OF VARIOUS 3 DEPARTMENT STORE PLANS, 


ONE OR TWO LEVELS 








CLASSIC 2 DEPARTMENT STORE PLAN; 1 OR 2 LEVELS 
PLANS WITH ONE DEPARTMENT STORE ARE RARELY 


UNDERTAKEN 


ONE OF VARIOUS 4 DEPARTMENT STORE PLANS, 


2 LEVELS 


A DEPARTMENT STORE 
[_] sHors 


Fig. 1 





1 OR 


713 


Commercial 
REGIONAL SHOPPING CENTERS 


714 


MALL 


ONE LEVEL MALL AND RETAIL WITH GRADE PARKING 
MALL 
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j___ RETAIL TT 


TWO LEVEL MALL AND RETAIL WITH GRADE PARKING 
FEEDING ESCH LEVEL 





THREE Le VEL MALL AND RETAIL IN CBD WiTH BASEMENT 
PARKING PARKING 





PARKING 





TWO LEVEL MALL ANO RETAIL IN SUBURBAN CBO WITH 
MULTI-DECK CONTIGUOUS PARKING FEEDING EACH LEVEL 





ONE LEVEL MALL AND RETAIL W/TH LEASABLE BASEMENTS 
AND TRUCK SERVICE TUNNEL; GROUND LEVEL FOR SALES 
ONLY, BASEMENTS FOR SERVICES 


Fig. 2 


other merchants who are looking for new 
outlets to increase their sales volume. With 
the advent of rapid inflation, there is also a 
strong trend toward participation in owner- 
ship by the institutions, such as insurance com- 
panies, who in the past confined their activity 
merely to lending money to the developer or 
merchant, 

Customarily the developer, regardless of 
what individual or group he represents, can, 
with good judgment and skill, set up the 
project on the basis of, let us say, a 10 percent 
investment of his own money and the remain- 
ing 90 percent as a long-term loan from an 
insurance company or other institution. As 
the long-term loan usually does not become 
available until completion of the project, the 
developer borrows needed interim money, or 
short-term financing, usually from a bank. 
The dollar value of the long-term loan is 
primarily calculated as a multiple of the antici- 
pated rent roll; that is to say, it is based on a 
certain mumber of times the total projected 
annual rent collectible from all the committed 
tenants who have acceptable credit ratings. 
As the loan is based primarily on the rents and, 
therefore, is not affected by overruns in the 
construction cost of the job, it is obvious that 
the construction budget becomes of utmost 
importance. With only, say. 10 percent of the 
total job cost as his investment and 90 percent 
borrowed, an overrun of 10 percent will, in 
actuality, double the amount of money that 
the developer must invest. Otherwise, he will 
have to sell out, go bankrupt, or cut every 
possible cost he can, even if it damages the 
popularity of the project. The vital importance, 
as @ result of this pattern, of @ realistic and 
inviolable budget should be clear. 


THE TEAM 


At the earliest possible stage in the concept 
of the project, preferably even before acquisi- 
tion of the land, a developer, i.e., owner, should 
assemble his professional team. For a small 
neighborhood center, such a team might 
consist solely of the owner and the architect, 
especially if the owner is experienced in this 
type of leasing. 


For today's regional centers and downtown 
renewal programs, however. the essential 
team involves, in addition to the developer 
(who may be an individual or a large develop- 
ment corporation), the architect; the market 
analyst; the leasing agent; the mortgage 
broker; the engineers (usually retained by 
the architect and including mechanical, struc- 
tural, and site); the attorney; the public rela- 
tions advisor; and other occasionally needed 
specialists. The larger and more complex the 
Proposed project, the more necessary it is 
that each of these members of the team be 
experienced not only in his own profession 
but also in the specific field of shopping 
center development. It is desirable. in fact, 
that they participate, as part of the team, in 
major decision making. 


THE ECONOMIC SURVEY OR MARKET 
ANALYSIS 


Prior to any planning activity and often prior 
to acquisition of the land, the market analyst 
makes a complete survey of the anticipated 
trade area surrounding the proposed site for 
the center. The boundaries of the trade area 
customarily depend on acceptable automobile 
driving time to the center. Frequently the 
trade area is broken into 4 primary area, where 
a high percentage of the inhabitants would 
shop at the center, and one or more secondary 
areas where, due to competition or to driving 
times or other reasons, a smaller percentage 
would be anticipated. The analyst assembles 
data on existing population, future population 
trends, income levels, car ownership, existing 
shopping facilities and their probable future 
competitive effect, and aiso projected facilities 
already announced or likely to be announced 
by other developers. He estimates the probable 
mortality rate of these proposed projects —i.e., 
how many will never be built— and the competi- 
tive effect of any survivors, The analyst, from 
his available statistical records, and based on 
the income level, population, ethnic origins, 
and other characteristics of the trade area, 
then makes estimates of the amount of family 
income likely to be allocated to such categories 
as food, drugs, furniture, women's and men's 


clothes, shoes, department store purchases, 
@tc., ete.; and, from these estimates, he pre- 
pares charts indicating the recommended total 
amount of floor area to be built and how much 
of this floor area should be devoted to the 
various kinds of merchandise and services. 
These data then form the basis for the archi- 
tectural planning. No major project should be 
undertaken without an adequate market 
analysis. 

it is axiomatic that success goes to the 
developer who “gets there the fustest with 
the mostest,” as the old saying goes. Hf the 
project is too slow in coming to fruition, a 
competitive center, securing a firm hold on 
the available business, may be built 

\f a project is too large for the trade area, it 
cannot be sufficiently rented, and the unrented 
Space may cause it to fail. If it is too small 
for the trade area, it will invite the construction 
of competitive centers and may lose out due 
to this competition. In the past this determina- 
tion of size, i.e., total store aren, was perhaps 
the most vital decision to be made and one that 
could be readily pinpointed from a thorough 
market survey by a firm of sound judgment. 
Today, however, with the vast increase in 
circumferential highways, it has been con- 
clusively established that trade area boundaries 
no longer can be pinpointed, A surprising 
number of shoppers now take advantage of 
centers on the opposite side of a city because 
of the new high-speed peripheral highways. 
Today every aspect of a center's concept, 
planning, and design must be of the best for 
survival in the face of competition, 

A school can be unfunctional, but the chil- 
dren still have to go to school. A home may 
have many bad features, but the family will 
still live there. Even a factory building can 
have its faults. A shopping center, however, 
depends on the whims of its customers, 
mostly female, for its success. If, because of 
inconvenience or unsuitable merchandise or 
for any other reason, it does not have the 
proper appeal, the customers simply will not 
go there to shop, and the project may became 
a failure. 


SITE SELECTION 


The following criteria normally apply: 

* A site available for development and 
located within the trade area recommended 
in the market analysis. 

* Location easily accessible to at least one 
existing or shortly to be constructed major 
highway, preferably to two or more major 
highways. A location literally bordering on 
one or more major highways is desirable for 
its advertising impact on passing cars, but 
this is not necessary if suitable access roads 
exist between the highway and the site. 

* Adequate present and future capacity of 
adjacent highways for through traffic plus 
that to be generated by the center. 

* Land cost in proper retation to 
capital cost and to obtainable rents. 

* Adequate size and suitable shape to 
permit proper planning of the merchandising 
srea and © proper number of parking spaces, 
Where acreage is limited and high land costs 
are justified, parking can be on decks and 
the whole project can be multilevel. 

* Zoning suitable for proposed use or at 
least @ reasonable chance that such zoning 
may be obtained. Zoning changes are often 
difficult, expensive, and time-consuming to 
make. 

* Utilities available or installable at accept- 
able cost. 

* Subsurface ground conditions that can 
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be overcome at acceptable cost, such a8 rock, 
swamp, trunk sewers, streams, etc. 

* No easements or other legal restrictions 
that will interfere with proper planning. 

* Topography that will permit as near to an 
ideal plan as possibie without incurring exces- 
sive grading or drainage costs. It is noted, 
however, that it is usually better in principle to 
move a million yards of earth than to compro- 
mise a plan that will give maximum customer 
convenience and proper store relationships. 

Other criteria that sre desirable but not 
essential include: 

* Adequate site area for future expansion 
and inclusion of supporting facilities, such as 
office buildings, motels, etc. There is little 
risk in the acquisition of such additional 
land, as land values slways go up with the 
construction of a major center. 

* Proximity to public transportation (in the 
case of larger cities). 

* Possibility of integrating the land with 
other mutually beneficial uses such as town 
centers, recreation, housing, etc. 

* Protection of the project from undesir- 
able neighboring developments through 
achievement of suitable zoning of adjacent 
land. 


SCHEMATIC PLANNING 


Following acquisition of the site and comple- 
tion of the economic survey, it is customary 
for the developer to retain a suitably experi- 
enced architect who proceeds to work out, 
from the market survey and physical informa- 
tion pertaining to the property, a simple sche- 
matic solution, This shows building sizes and 
arrangement, gross leasable areas, malls and 
public space, parking layout, access roads, 
method of servicing, and other basic aspects 
of the concept, including all pertinent statistics. 
This material, in conjunction with the economic 
survey, is then used by the developer in ap- 
proaching the department store prospects. 
The architect's work normally is suspended 
at this point until the department stores sre 
committed, Many projects never go beyond 
this stage and, in any case, there is usually a 
substantial lapse of time before the project 
goes ahead. 

The major principles of schematic planning, 
in addition to conforming to the leasable ares 
recommendations of the economic survey, 
are (1) convenience and comfort for the cus- 
tomer, and (2) maximum merchandising 
potential for the tenant stores. Customer 
convenience demands ease of vehicular access 
to and from the site; ease and adequacy of 
parking; reasonable walking distances; simple, 
direct pedestrian shopping routes with mini- 
mum obstructions and inconveniences. It is 
axiomatic that « shopper rarely goes where 
there is inconvenience of any sort. 

Maximum merchandising potential means 
the giving to each tenant in the project of a 
reasonably equal opportunity to capture a 
portion of the customer's trade. The means 
of achieving this is normally based on the 
concept of “anchors,” or “pulls,” that is to 
say, those merchandising units that have 
maximum appes! to the customer. The typical 
shopper is usually attracted to a center primar- 
ily by the type and range of merchandise 
offered by the major department stores. This 
appeal is supplemented by the opportunity 
for convenient comparison shopping in the 
many smaller or satellite stores, Because of 
the customer activity generated by the appeal 
of the department stores, these major units 
are spaced at strategic spots, such as at each 
end of a one- or two-level pedestrian mall 





whose length is lined on each side with the 
smaller satellite stores. The flow of customers 
from these major units to each other then 
draws people past the smaller stores, where 
they stop en route for impulse and comparative 
shopping. 

The key to this planning is the avoidance 
of any dead ends or out-of-the-way locations 
for the smaller stores and the concentration 
of all shopping on clearly defined routes 
connecting with major “anchors,” of “pulls,” 
Le., the department stores. 

Data on store sizes, mall design, parking 
layout, etc. are included in other sections of 
this article. 


INTEGRATION WITH THE COMMUNITY 


For many years the typical shopping center 
has been a low, flat building mass resembling 
an island surrounded by a vast, barren ocean 
of asphalt, Landscaping has been inadequate, 
and integration of any sort with the community 
has been completely lacking. With the competi- 
tive need, however, for increasing the size of 
centers and including within their general 
scope office buildings, hotels, housing, etc., 
the resulting more complex planning require- 
ments have given rise to a better opportunity, 
os well as to greater urgency, for the true 
integration of the stores and parking within 
a larger major complex, such complex in turn 
properly integrated with the existing neighbor- 
hood. The importance of this integration has 
been emphasized in the concepts of the “new 
towns” arising in Europe and elsewhere. Plan 
integration with the neighborhood has, in fact, 
become a must for large centers and a factor 
not to be ignored even for the smallest ones. 
Such integration involves the space inter- 
relationship between the neighborhood and 
project's buildings, roadways, parking, land- 
scaping, and pedestrian walks. It can be a 
powerful means of assuring long-range future 
real estate values, both for the shopping 
project and for the entire surrounding com- 
munity, whether commercial or residential. 

Where land costs permit, it is obviously 
desirable to obtain control of the land sur- 
rounding the center, not only to protect the 
center but to take advantage of the inevitable 
increase in value and development potential 
of such land. 


PLANNING FOR EXPANSION AND STAGED 
CONSTRUCTION 


it has always been considered good practice 
to build retail space as nearly as possible 
commensurate with market survey recom: 
mendations. Today, however, two problems 
often confront the developer: 

a. With the increasing extent of peripheral 
highways and the spectacular growth of 
the suburbs in many cities, it has become 
increasingly difficult to estimate the future 
potential of a particular center and hence 
the amount of future space needed to maintain 
its competitive position. 

6. With the increasing number of centers 
with two to four department stores, the 
Situation arises in which one or more such 
stores, however necessary they may be to the 
project and however eager they may be to be 
included, may for good reasons of their own 
wish an opening date a year or more later than 
the official opening date set for the center. 

Therefore, it has become more and more 
customary to do either or both of the following: 

a, Plan for a more or less indeterminate 
expansion at some unspecified future date. 
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6b. Plan for one or more specific stages of 
construction, each to be undertaken as a 
successive part of & more or less continuous 
construction operation. 

In the latter case, i.e., two or more specifical- 
ly scheduled construction stages, the problem 
becomes more one of leasing than of planning. 
The project is planned for the final stage, and 
it becomes the leasing broker's problem as to 
how much space he can lease at top rents in 
the first stage and how much it becomes 
necessary to leave for the later stage or stages 
due to the initial absence of one or more 
department stores. There aiso arises the 
problem of the construction contract. If stage 
one is completed before stage two is sent out 
for bidding, then the bidding can be truly 
competitive. But when the second stage begins 
before completion of the first stage, it may be 
difficult to secure bids or to negotiate a reason- 
able price with the contractor already on the 
job. A method occasionally used on large 
centers, and one which applies in this situation, 
is for the general contractor or the owner's 
building organization to clearly establish that 
more than one subcontractor in each major 
trade will be utilized and thereby to ensure a 
continuing competitive atmosphere. This 
procedure also has the advantage of allowing 
smaller subcontractors to bid on parts of 
large jobs. 

In the case, however, of providing for 
expansion at some undetermined future date, 
the situation is different and much more 
difficult to resolve. Merely to provide excess 
land area for future use is usually an uneccept- 
able solution, This is because proper integra- 
tion of the future unknown facilities with the 
existing center may turn out to be difficult if 
not impossible. This, in turn, weakens the 
trade potential of the overall enlarged project. 
The proper procedure usually is to master-plan 
the entire available site so that a thoroughly 
acceptable final project can result. It is noted, 
however, that any master plan for the enlarge: 
ment of @ center at some indeterminate time, 
say three years or more in the future, must 
in every case take into consideration the 
following: 

The most critical time for any center whatso- 
ever ia the year it opens and usually also the 
succeeding two years of its tife. It either 
becomes 4 success within those years, or it 
becomes, for the time being at least, a failure. 
Few developers with their small equity invest- 
ment and high mortgage payments can afford 
to retain ownership of a losing operation for 
a sufficient length of time to take advantage 
of any ultimate success. 

Theretore, the master plan for the site 
must provide for as nearly perfect an initial 
stage os is possible. If, then, in five or ten 
years the center becomes so popular that the 
developer decides to enlarge it, the center's 
popularity and sales potential are already 
clearly established and the perfection of the 
final plan is of much less importance. 

Expansion of individual stores is a different 
problem. Special provision for such expansion 
may be made by (1) adding future floor(s), 
(2) lateral contiguous construction, (3) use of 
areas held in reserve for this purpose in 
basements and mezzanines, or (4) eliminating 
adjacent tenancies and taking over their space. 

In all cases involving an increase in the 
project's gross leasable area (G.L.A.), added 
parking must be provided to compensate and 
maintain proper ratio of G.L.A. to car stalls. 

Regardless of the program of phased con- 
struction or of future expansion, there are two 
additional items that must at all times be 
taken into consideration in any schedule: 

1. Ashopping center does by far its greatest 
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amount of business in the two months before 
Christmas. Its next busiest season is before 
Easter, and the next busiest, after that, is 
prior to “back to school.” Therefore, shopping 
centers in general and department stores in 
particular customarily set opening dates that 
are inviolable. Any serious postponement can 
jeopardize the heavy investment in merchan- 
dise for that particular season, It is customary, 
therefore, in all shopping center operations to 
schedule the work backward from the manda- 
tory and inflexible opening date and allow 
adequate time for fixturing and stocking the 
stores. 

2, For public impact and general public 
acceptance in a shopping center's early years, 
itis generally desirable to schedule the leasing, 
planning, and construction so that a// stores 
can open at ence. This avoids the public 
inconvenience and bad public relations of a 
mall with many barricades, etc., due to un- 
finished stores, as well as the unfavorable 
customer reaction from limited merchandise. 


GENERAL DESIGN AND PLANNING CRITERIA 
Column Spacing 


Significant dimension is slong the mall as this 
involves the widths, i.e., frontages, of stores. 
Often used spaces are 20, 25 and 30 ft, with 
the last the most flexible. Dimension from mall 
to rear of store can be set by the most economi- 
cal structural system. It is essential to arrive 
at the most economical structural system, as 
the roof is a major cost factor. 


Store Depths 


For ane-story stores in) America, buildings 
are usually 120 to 140 ft deep, sometimes more 
to accommodate larger stores. If there are 
basements or mezzanines, the depth dimension 
usually can be reduced 20 to 25 percent. In 
European centers and others with many very 
small stores, there is a problem in how to 
achieve shallow depth without incurring higher 
costs from greater mall lengths in relation 
to floor area. One often used and desirable 
device is to “dog leg,’ or “ell,” a larger store 
around a smaller store, 


Clear Heights 


These vary from 10 to 14 ft or more, with 12 
ft a good average. Above this clear height, 
there must be adequate space for air-condi- 
tioning ducts, recessed lights, structural 
system, etc. 


Ducts and Shafts 


The shells of the buildings must be flexible 
enough to accommodate any reasonable tenant 
requirements, It is essential that the mechani- 
cal engineer set up a schedule of the location 
and sizes of the principal duct runs and shafts 
to avoid serious future space problems. This 
requirement includes special exhaust ventila- 
tion through the roof and all other mechanical 
items that can be anticipated. 


Central Plant vs. Individual HVAC System 


Regardless of which method is used, the space 
to be occupied by all equipment must be 
determined, both in size and location, in the 
earliest planning stages. Central plant equip- 
ment can be in a separate building, on the 
project roof, or elsewhere so long as it is 


economical as to design and length of runs. 
Individual plants in each store require roof 
space, cooling towers, etc. 


Root Equipment Concealment 


The inexcusable eyesores so often seen can 
be avoided by proper coordination of work 
between the leasing agent, the architect, and 
the mechanical engineer and the resulting 
provision of properly located and designed 
roof screens and enclosures. 


Exterior Walls 


As these may have, depending on each store's 
requirements, service doors, public entrance 
doors, trash rooms, show windows, ete., a 
modular design that can suitably accommodate 
for visual effect any of these features is very 
desirable. Show windows and public entrances 
are rare on parking lot facades, as it has been 
found that the great majority of customers 
enter stores from the mall rather than directly 
from the parking lot. Public entrances from 
the parking lot usually occur only for depart- 
ment stores, for stores open on Sundays, and 
for such tenants as restaurants, drugstores, 
and the like. 


Anarchy vs. Regimentation 


In the original shopping centers, there often 
was no design control at all, with a resulting 
anarchy of signs, materials, and design. This 
situation gradually changed to one where 50 
much rigid control was exercised that the 
projects became far too monotonous. Proper 
design calls for a homogeneous whole with 
the widest possible latitude for individual 
design of each store. Generally the greatest 
possible latitude (in good taste) should be given 
to the mal/ tacades, with fairly severe restric- 
tions placed on the exterior facades. This gives 
interest in the interior, where it is desirable, 
and unity of design for the exterior 


Traffic 


The car capacity of all contiquous roadways 
used for ingress and egress must be sufficient 
to accommodate present and future through 
traffic plus the traffic generated by the shop- 
ping center. Proper signal controls, reservoir 
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lanes, divider strips, and other traffic control 
features must be provided. It should always 
be kept in mind that a center with, say, 5,000- 
car parking and an average turnover on Fridays 
of, say, four cars per parking space, accom- 
modates a total number of cars per day that 
would stretch, if traveling in a line on the 
highway, all the way from New York to Boston. 
Because of the complexity of the traffic prob- 
lem, the developer or his architect frequently 
hires a traffic engineer to assure himself that 
the highways have adequate capacity and that 
the center can accommodate smoothly the 
ingress and egress of customers’ cars. The 
traffic engineer is, however, interested in 
speed and smooth flow of traffic, while the 
architect for the project should be more 
concerned with convenience, simplicity, and 
customer's freedom of choice in selecting her 
route and parking procedure (Fig. 3). 


LEASING 


Customarily the satellite stores and all other 
facilities, retail or otherwise with the exception 
of the department store, are leased by the 
developer. The developer may lease one or 
all the department stores and build them to 
the tenant's requirements, or he may sell or 
lease the land to one or more, in which case 
the department store designs and constructs 
its own facilities within the established limits 
and requirements of the overall project. 

The satellite leases usually provide for o 
minimum annual rent (on which the mortgage 
calculation is based) plus or against an overage 
rent consisting of a percentage of the store's 
gross annual sales. It is the latter provi- 
sion which makes the success of each individ- 
ual store so important to the developer and 
which compensates him for future inflation. 
it puts the developer and tenant into a sort of 
partnership. 

It is ebvious that the individual rent terms 
must reflect not only the cost of the land and 
overall project costs but also the amount of 
special work done by the developer for the 
individual tenant. In the past, the developer 
installed much of the tenant's special require- 
ments and received a proportionally higher 
rent. The trend today, however, is for the 
developer to supply the shell of the premises 
only, with each tenant installing at his own 
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expense the ceiling and floor finishes, decor, 
mall storefront, and some of the air-condi- 
tioning equipment items. Trade fixtures, 
except in unusual circumstances, are always 
installed by the tenant. 

As the leasing program takes time to con- 
summate, it is absolutely essential that the 
leasing proceed simultaneously with the 
architectural design and drawings and that 
the leasing agent and the architect and his 
engineers keep in continuous communication. 
Otherwise, long delays and expensive changes 
ensue. 

In view of the importance of the department 
stores in generating customer traffic for the 
project, their lease terms usually provide 
only a minimum (if any) profit for the developer. 
The profit on the development as a whole must 
then come from proportionately higher rents 
from the satellites. For this reason, when 
the owner of a center is a developer and not 
aw department store, it is essential that at 
least half the total retail area be occupied by 
high-rent satellites. 


TENANT MIX 


Tenant “mix” is the name for the plan relation- 
ship to each other of the various types of stores 
and facilities. Proper tenant mix exposes the 
customer to a varying sequence of differing 
types of merchandise. If each store type is 
properly located in relation to every other store 
type, it has been demonstrated that each store 
will receive its maximum sales volume. In such 
cases, the center will be successful and all 
tenants, plus the developer, will profit. If the 
relationships are not correct, many of the 
stores may not receive their fair share of the 
customer's dollar, and both the individual 
store and the developer will suffer. The de- 
veloper may not, in such cases, receive any 
rent based on percentage of sales volume, 
and the strength of the center as a whole will 
be weakened. There are many theories on 
proper tenant mix. It has been fairly well estab- 
lished, however, that with few exceptions 
and regardless of length of malls or number of 
mall levels, a generally mixed pattern of high 
and low prices, soft goods and hard goods, 
retail and services produces the best individual 
sales volumes and overall success. 


THE MALL 


The pedestrian mall has become the feature of 
today's shopping center, whether the project 
is in the suburbs or in the central business 
district. The pedestrian mall has the following 
characteristics: 

@. The mall usually consists of the principal 
mall, the major pedestrian shopping street of 
the project, and one or more subsidiary ap- 
proach malls or access routes connecting the 
main mall with the parking areas or adjacent 
streets. 

b. With tew exceptions, all stores have their 
principal entrance on the main mall or, less 
desirably, on approach malls, whether or not 
these stores have additional entrances to park- 
ing lots or adjacent streets. 

c, The mall can be on one level or on ‘two or 
more superimposed levels. Each mall level 
should, however, avoid slopes or steps within 
its own walkways to avoid hindrance to shop- 
ping and 6 source of accidents. 

d. The mall can be (1) open, with weather 
protection consisting solely of continuous 


canopies along the store fronts, (2) completely 
covered but open to the air, or (3) completely 
enclosed, necessitating heating in winter and 
air-conditioning in summer. 

The trend has been almost exclusively 
toward the enclosed climatized mall except 
where weather conditions are ideal or some 
other factor makes the open mall preferable. 

Enclosed malls have been in the form of huge 
courts; they have been wide, narrow, straight, 
circuitous, empty, or filled with amenities; 
they have had one level or two or more levels; 
and they have been lighted by skylights or 
solely by artificial means (Fig. 4). 

The trend has been steadily away from wide 
malis and court-type malls. Currently widths of 
30 to 40 ft are outnumbering widths of 50 ft 
or more, The wider malis require more land- 
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scaping and features to avoid a barren atmo- 
sphere. They also require more cubage and 
hence are less economical despite the possibil- 
ity of high rents from kiosks and similar fea- 
tures spotted along their lengths. Furthermore, 
and most important, narrow malls facilitate 
back and forth comparison shopping from one 
side to the other and hence significantly aid 
the customer's exposure to the merchandise, 
A logical trend is toward stretches of narrow 
mall, generally devoid of amenities, punctuated 
by moderate-sized courts in front of depart- 
ment stores or elsewhere which become 
customer magnets. The courts have greater 
lighting intensity, greater height, and spectac- 
ular features such as fountains, lush land- 
scaping, and monumental sculpture. 

The length of malls generally should not be 
more than 800 ft (preferably less) between 
department stores or other major features; 
but, in the case of more than two department 
stores, total length can be substantially more. 

Because of the high downtown land costs 
and increasing land costs in the suburbs, plus 
the shortage of sites of adequate aren, the two- 
level mall is becoming a standard solution; 
in due course, malls of three levels or more 
will doubtless increase in number. Such multi- 
levels make the shopping srea much more 
compact and walking distances shorter 

In connection with any two-level (or more) 
mall, it is virtually mandatory that each level 
be as important as every other level; otherwise, 
one level will become the level, all the stores 
will want to be on that level, and the other level 
will be second choice, will command lower 
rents, and hence, in all probability, will not 
economically justify its construction, 

To achieve this equality of desirability, of 
customer appeal, and of rent balance, it is 
essential that both (or all) levels have: 

a. Equally convenient socessibility 
parking areas by means of two or more levels 
of immediately adjacent parking, whether on 
grade or on decks or by means of other devices 
to equalize the parking convenience 
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b. No mall dead end on any level without a 
department store as its terminus. 

c. Adequate vertical transportation between 
levels, usually one or more sets of escalators 
and several sets of convenient stairs. 

d. Visual interconnection of levels through 
the maximum use of open wells permitting 
maximum visibility of one level's shops and 
customers from the other. 


MALL AMENITIES 


With the advent of the pedestrian mall came the 
need to give it interest and glamour as an 
enhancement to the overall customer appeal 
of the center, This interest or glamour is nor- 
mally non-income producing; but, in the case 
of small retail kiosks for such items as keys, 
stockings, photo supplies, and soft drink facil- 
ities, very high rents can be obtained because 
of the conspicuous and high-exposure loca- 
tions. 

Mall amenities generally include, in addition 
to landscaping, which will be elaborated on in 
another section, most of the following items: 

* Trash and ash receptacles, a mandatory 
aid in preventing litter. 

* Directories of one sort or another to facil- 
itate finding specific stores. 

* Public telephone installations. 

* Seating groups and individual benches for 
resting, although many planners believe it is 
better to have frequent coffee stands both for 
better control and to produce income. Many 
also believe that, in downtown areas, it is often 
better to avoid benches so as to discourage 
loitering by undesirable elements. 

* Fountains, properly designed for public 
protection from water hazards. (Water seems 
to have a universal appeal.) 

* Kiosks of various sizes and shapes, gen- 
erally less than 250 sq ft, though there is a 
trend to larger ones. 

* Lockers (occasionally) tor 
chases while continuing to shop. 

* Sculpture or other art forms as major 
design features. 

* Miscellaneous items occasionally used to 
catch the public interest, such as birdcages, 
kiddy mazes, fashion mirrors, closed-circuit 
TV, clocks, continuous music, fashion plat 
forms, exhibit areas, etc. It is noted that in the 
case of exhibit areas, it is necessary to provide 
adequate mall-access doors for bringing in 
large items to be exhibited. 

Mal! lighting should be low-keyed and incan- 
descent, should lend interest to dark or monot- 
onous areas, and should, except in major 
courts, allow the storefronts to be the main 
attraction, Natural light is often used in mod- 
eration to give variety of effect and sometimes 
1o save power cost, but generally natural light 
must be limited in order to avoid dilution of the 
impact of the storefronts along the mall, As 
malls are customarily open late afternoons 
and evenings, adequate artificial illumination 
must be provided regardless of the extent of 
the natural light. 

Mall materiats are of great importance. Gen- 
erally speaking, they should reflect the quality 
level of the project, be sturdy enough to resist 
vandalism, and require minimum maintenance. 
As an example, floor materials on projects vary 
from hardened cement to terrazzo, tile, or 
marble, and now, occasionally, to carpeting, 
It is noted that the floor of a mall is very con- 
spicuous and the character, quality, and ease 
of maintenance of its surface materials should 
be primary considerations. 
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STOREFRONTS AND SIGNS ON THE MALL 


Open malis require glazed storefronts, and 
hence their requirements ore similar to those 
of the typical city street. Enciosed, climatized 
malls can have open storefronts, i.e., the major 
part of the store's frontage can be without 
show windows and completely open, so that 
the shopper can enter the store virtually with- 
out being aware she has done so, At night the 
store is protected by sliding glass panels or 
roll-up grilles. 

Generally speaking, except for certain limita- 
tions on use of materials and, more partic- 
ularly, on store signs, the tenant is encouraged 
to use as much imagination and variety in his 
store frontage as possible to give glamour, 
interest, and appesl not only to his own store 
but to the mall as a whole. Customarily the 
storefront as well as the store interior is de- 
signed by a firm retained by the individual 
store rather than by the developer. 

Except for whatever devices are used to 
achieve overall unity and harmony, the mall 
frontage can be treated completely at the will 
of each tenant, subject only to such restrictions 
as are recorded in the lease terms. It is essen- 
tial, however, that such terms give the devel- 
oper and his architect the right of final approval 
at their sole discretion, Signs are primarily 
either for store identification or for general 
advertising of the store. The former has a 
legitimate piace in the shopping center con- 
cept, The latter generally does not. The larger 
the store, the greater the justification for a 
sign, as the larger stores are the magnets that 
attract the public. Endless exterior signs for the 
smaller stores are confusing, unsightly, and 
useless to store, owner, and customer. The 
passerby cannot read the confusion of smaller 
signs, and the shopper who has already parked 
gets no identification value from small-store 
exterior signs as there is literally no way for 
her to relate any such sign to its own store 
once she has parked her car and entered the 
mall system. 

Signs, on the other hand, are a necessity 
within the mall to identify the individual stores 
Signs should be simple, easily grasped, in good 
taste, and so arranged as to be visible at close 
range as well ss at a distance. Too often store 
identification to the passing potential customer 
is omitted in favor of huge signs legible only at 
& distance that may not exist. Properly de- 
signed and lighted signs can greatly enhance 
the interest and appeal. Sign regulations 
should accompany each lease, and all signs 
must be subject to final approval from the 
owner and his architect to ensure proper 
harmony. 

Signs or pylons on the exterior to identify 
the shopping center itself are a common prac- 
tice but of dubious value. A regional project 
with ite half-mile of construction is so con- 
spicuous that anything more than simple 
identification is usually unnecessary. 


EXTERIOR FACADES 


Some of the major satellite stores desire store- 
fronts on the exterior of the complex, i.e., park- 
ing lot facades. The trend, however, whether 
by store preference for simpler contro! or by 
developer preference for economy, is to reduce 
to a minimum the number of show windows 
and public entrances on the exterior facade, 
Experience has shown that the public does not 
like to enter a mall through anything but the 
regular mall entrances or else through major 


stores such as department stores. Further- 
more, the whole theory of the present-day 
shopping center is to get the customers as 
quickly as possible into the mall, from which 
the shopping process originates. Department 
stores insist on having direct entrances on the 
parking lot as well as the mall, but here again, 
exterior show windows are usually cut to the 
minimum. 

Even in the central-business-district projects, 
where some of the stores front on both city 
streets and the mall, experience has shown 
that the majority of the shoppers enter the 
stores from the moalis rather than from the 
city streets, and many street entrances have 
been closed off, 

In the matter of materials, the trend is toward 
permanence through good but not elaborate 
quality and the use of masonry and related 
types of material. 

A major problem of recent origin that re- 
quires careful solution is that resulting from 
the fact that there may be several department 
stores, in addition to the satellite stores, each 
designed by a different architect. Achievement 
of harmony of design can, therefore, become 
difficult. 

The problem of visible mechanical equip- 
ment is always a serious one. Mechanical 
design and drawings should always be care- 
fully checked for visual aspects, and when such 
equipment is visible, consideration has to be 
given to suitable methods of concealment, 
whether by masonry screens or whatever. 








SERVICING 


Servicing involves the delivery of goods to the 
various stores and also the removal of trash 
and garbage. In the simple strip center, the ser- 
vicing is customarily by an alley in the rear of 
the strip of stores. It is desirable to conceal 
the alley from adjacent neighborhood areas 
by a wall or landscaping. 

In the one-level regional suburban center, 
servicing is customarily by one of the follow- 
ing: 

a. Underground service tunnel, usually 
under the mall, connecting directly to tenant- 
leased basements which connect, in turn, to the 
Stores above. This system avoids all unsight- 
ly trash, keeps parked trucks out of the way, 
and avoids allocation of prime parking space 
to servicing. It also relegates non-selling activ- 
ities to the basement, reserving the main floor 
for sales. The tunne! adds, however, 3 percent 
or more to the total cost of the construction 
and more or less necessitates the inclusion of 
basemonts. This, in turn, calls for realistic 
leasing and financing of these basement areas 
if they are to be self-supporting financially, 

b. Service courts on the periphery of the 
building complex. These are usually partially 
shielded from public view by masonry walls 
6 to 10 ft high or higher. Their cost is mini- 
mum, but they occupy space that is expensive 
if land costs are high and that could otherwise 
be utilized for prime parking. The interiors of 
the courts are objectionable in appearance and 
can rerely be sdequately screened. Further- 
more these courts can usually be made directly 
accessible to only a portion of the stores pres- 
ent, This type of project normally has no base- 
ment space. 

c. Over-the-curb and sidewalk directly from 
the street. This is the cheapest and uses the 
least land, but it requires rigid enforcement 
of cleanliness by the project management, 
delivery of merchandise and removal of trash 


generally before or after business hours, and 
the mandatory inclusion of trash roome in 
each store. 

Generally speaking, markets, department 
stores, restaurants, and drug and variety stores 
have the greatest demand for adequate ser- 
vice facilities. 

Service trucking routes on the site are often 
separated from customer route but this 
arrangement is generally not necessary as the 
relatively few number of trucks per day in a 
typical shopping center presents no traffic 
problem. In the case of sidewalk delivery, the 
parked trucks pose problems, and policing 
may be required to prevent the accumulation 
of trash. 

In multilevel projects, the use of strategi- 
cally placed freight elevators is necessary. 
These usually connect to fireproof passages 
at the rear of the stores (whether on an upper 
level or below grade) and often serve also as 
fire exits. With this type of project, necessi- 
tating service corridors, service courts can 
usually be fewer and more concentrated. 

Mezzanines are occasionally used to pro- 
vide storage and non-selling space. Such facil- 
ities have value in that they reduce the depth 
of space required and hence the land occu- 
pied, but they rarely produce savings in con- 
struction cost because of the need for greater 
height of store-building roofs for adequate 
clearances. 






CLIMATE CONTROL 


Today virtually all commercial space such ag 
stores, offices, hotels, and pedestrian malls 
are maintained the year round within certain 
limits as to temperature and relative humidity. 
In most climates this means heating and humid- 
ification in the winter, cooling and dehumid- 
ification in the summer, and at least ventilation 
in the intermediate seasons. 

The problem of cooling is proportionately 
more important than heating, even in rela- 
tively cold climates, because of the necessity 
to compensate for the body heat and moisture 
emitted by crowds of people and the heat from 
electric lighting, especially the incandescent 
type. It is not uncommon, even in the north, 
for the cooling system of a department store 
to operate almost into the winter season, 

When this climatization of commercial space 
began to be adopted in the esrlier shopping 
centers, it was frequently a matter of tenant 
choice and expense. The developer would sup- 
ply the minimum hesting required by the code, 
and each tenant would then decide whether 
or not to install his own air-conditioning ays- 
tem. This method is still used in neighborhood 
Strip centers. As air-conditioning became more 
universal, however, it became logical for the 
developer to take advantage of his stronger 
buying position and have the air-conditioning 
installed on his own account as individual 
systems in each of the stores of his project, 
charging each tenant enough more rent to com- 
pensate for the cost and having each tenant 
responsible for operation and maintenance. 
Compressors and fans, as well as ‘cooling 
towers” required in the e of larger atores, 
were installed in basements, on mezzanines, 
and on roofs. Roof installations, necessary 
both for lower cost and engineering require- 
ments, became large and unsightly. This led to 
efforts to concentrate the equipment as much 
as possible and to surround it with lightweight 
or, preferably, masonry screen walls creating 
penthouses on the roofs. With this system of 





air-conditioning, each tenant always paid the 
retail electric rate applicable to the service 
required by him. 

In the late 196058, a new trend set in for the 
larger regional centers. The developer and his 
mechanical engineer found they could profit- 
ably work out a system involving a central 
cooling and heating plant for the entire proj 
ect, metering and selling chilled water and 
hot water to each of the tenants and, of course, 
providing complete air-conditioning and heat- 
ing for the mall and other public space. In this 
type of operation the developer installs the 
central plant, all the equipment for the mall, 
and the distribution lines for the heated and 
chilled water to the individual tenant spaces. 
Usually each tenant and/or store owner then 
installs the heat exchanger, fans, and distri- 
bution ducts within his own premises. The 
developer buys electric power at low rates 
because of the large amount purchased, and 
the individual tenant pays the developer for 
the water used at a lower rate than that which 
he would have had to pay in the case of his own 
individual plant. However, the tenant still pays 
enough to allow the developer to make a profit 
on the overall central plant operation. Because 
of this demonstrable and sometimes very sub- 
stantial annual profit from the sale of heated 
and chilled water, the developer can finance 
the central plant so that it does not increase 
his equity investment. This had not been true 
before the 1960s. 

In some states the developer can go even 
further and set up a so-called total energy plant, 
producing the electricity itself by means of gas 
or other fuels. Such systems are, in effect, 
private utility companies and subject to state 
law. 

Should the developer wish to stay out of the 
problems of negotiation with tenants and 
operation of the central plant, there are com- 
panies that will undertake, for suitable remu- 
neration, the construction, operation, and 
ownership of the system on behalf of the 
developer. In this case, it is obvious that 
financial and engineering responsibility of the 
operating company must be clearly established, 

It is always essential that design provi- 
sion be made in the earliest stages of the plan- 
ning for all items of mechanical equipment, 
with allowance for floor space, for weight, 
for ceiling clearances, and for suitable visual 
effects of supply and exhaust grilles, especially 
in malls. 


PARKING AND TRAFFIC 


The need for parking was one of the primary 
factors leading to the development of the shop- 
ping center concept. Provision of adequate and 
convenient parking is, in fact, a basic require- 
ment of any shopping center, regardless of its 
size or location. In suburban areas where 
almost all the trade comes by automobile, a 
ratio of between 5 and 6 car spaces per 1,000 
sq ft of leasable store area is mandatory. In 
the central business district, where mass 
transportation and walk-in trade can be count- 
ed on for a substantial part of the clientele, 
the ratio can go down to as low as 2.5 to 3 
cars per 1,000 sq ft. 

In strip centers, customer parking is gen- 
erally between the roadway and the line of 
storefronts. 

In regional suburban centers, the parking 
normally is on grade and completely surround- 
ing the shopping complex. Where land costs 
approach the cost of parking decks, it is be- 
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coming more frequent to deck at least a portion 
of the site area, often where topography aids 
the situation, 

In central-business-district projects, because 
of very high land cost, the parking usually has 
to be multidecked and is preferably contiguous, 
connecting directly with different levels of the 
center, It can also, for further economy of land 
use, be above the retail floors on decks a8 root 
parking; or, more customarily, it can be below 
the retail levels in basement or partial base- 
ment locations. Though basement parking is 
the least desirable from the viewpoint of the 
shopper's normal psychology and is also least 
desirable from the construction cost point of 
view, it is a relatively common arrangement 
due to inadequate land area and to the legal 
aspects of the federal urban renewal programs. 
In such programs, in order to conserve land 
area and cost, the developer frequently can 
build the complex on air rights over multi- 
decked garage facilities built by one or another 
government agency. 

It has been stated by authorities on the sub- 
ject, however, that for customer acceptance it 
is better to have parking above grade, even up 
to six or eight levels, than to have it more than 
one or two levels below grade. 

In the matter of parking layout, car stalls 
can be set at angles (say, 70) to the lanes, 
which then requires one-way traffic; or stalls 
can be at 90 to the lanes, permitting two-way 
traffic. The former is easier for the actual posi- 
tioning of the car in the stall but more compli- 
cated and inflexible for the customer, due to 
the one-way pattern. Although both are com- 
monly used, the 90° arrangement is some- 
what more frequent for grade parking whereas 
the angled system is mere customary for 
garages and decks. 

Parking lanes, including the stalls on each 
side, range from 60 to 64 ft in width for 90 
parking and from 56 to 58 ft for angled parking, 
In any decked parking layout, it is important 
that deck widths be multiples of these standard 
dimensions. Otherwise, wasted deck area sub- 
stantially increases the cost per car of the 
parking without any offsetting advantages. 
In the case of multi-use central-business-dis- 
trict structures, the proper column spacing, 
requirements of parking, merchandising, 
offices, and hotel use vary considerably, and 
the planning becomes very involved. Practical 
decisions must be made as to which facility 
governs, and in no case must the “tail be 
allowed to wag the dog.” 

In the typical shopping center, parking is 
provided by the developer. In the case of cen- 
tral-business-district renewal projects, how- 
ever, parking may be provided by a parking 
authority, renewal agency, or others, It may or 
may not be leased to the developer, or it may 
be built by the developer and leased to » park- 
ing authority or others. 

In the case of double-level malls in the 
suburbs, topography can be an aid rather than 
a hindrance through provision of on-grade 
parking at two different levels—one parking 
area at the level of the upper mall, the other at 
the lower, thus equalizing the parking access 
and convenience for each level of the mall, 

There are a number of camp systems for 
decked parking and various patterns of parking 
lanes or bays for both ramped and grade park- 
ing. In the case of grade parking, lanes or bays 
should generally be at right angles to the build- 
ing facades to enable shoppers to walk directly 
to the building complex without threading 
through parked cars, as with lanes parallel to 
the facades. 
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LANDSCAPING 


This visually important element of shopping 
center design rarely receives the attention and 
budget its importence deserves. Most sub- 
urban customers have gardens and are land- 
scape-conscious. Nevertheless, there are 
literally hundreds of shopping centers that 
ore surrounded by barren oceans of monoto- 
nous asphalt. The primary reason for this situa- 
tion is that the landscaping is installed last, 
is not related directly to the building construc- 
tion operation, and consequently is vulnerable 
to “corner cutting” by the developer, especially 
if the project cost is running overthe budget 

The landscaping in the regional, that is to 
say, suburban center usually has two compo- 
nents: interior, i.e., the landscaping in the mall, 
and exterior, i.e., that outside the buildings and 
in the parking areas. Because of the climate 
control in the typical enclosed mall, tropical 
planting can be maintained provided that ade- 
quate light, water, and drainage are supplied 
and there is proper maintenance. Although mall 
landscaping should not be luxurious to the 
point of blocking views of stores and interfer- 
ing too much with cross-mall shopper traffic, 
mall landscaping can become 6 very powerful 
attraction to shoppers and provide a great deal 
of advertising and public relations value. When 
conditions are not suitable for living plants, 
good results can sometimes be obtained with 
properly fabricated artificial material. 

For the exterior landscaping of the project, 
the principal problems are (1) the budget; (2) 
proper scale and effect in relation to the build- 
ings; (3) suitable maintenance, including the 
problems involved in snow removal; (4) the 
necessity for obtaining maximum visual impact 
the first year of the center's operation. 

As to this last item, the developer is not so 
concerned with how the planting will look 
in 10 years because the first 3 years of the 
center's operation are the most critical. It is 
during those years that everything must be at 
its best, and success is or is not established 

As to scale and effect, it is obviously difficult 
to obtain satisfactory results when o building 
mass may be as much as 2,000 ft long and only 
20 ft high, and where vast acres of parking 
must be laid out with maximum convenience for 
those parking their cars (Fig. 5). 

The following basic criteria, if used with 
imagination and a reasonable budget, can pro- 
duce maximum effects for minimum costs: 

&. Mass effects through close spacing of 
several trees or bushes in clumps or rows. 
Better to group five trees a few feet apart than 
to spot them singly, such as at ends of parking 
lanes, where they will be lost visually. 

6b. Concentration of the planting near the 
buildings where it will have the most effect, 
and not on the periphery. 

c. Use of long lines of hedges (not less 
than 3 ft high, and of inexpensive plant mate- 
rial if necessary) wherever the parking pattern 
will permit. The hedges cut the line of sight 
from the normal eye level at 5 ft and, especially 
inside a car, at 4 ft. If the hedges are properly 
located, they can effectively conceal from view 
large areas of the parking pavement. This can 
go a long way toward preventing the “sea of 
asphalt” effect. 

d, Installation of the maximum-sized plant 
material the budget will permit. Better to omit 
parts of the planting and use cheaper varieties 
of material than to have to wait 10 years for the 
plants to produce the proper effect. 

As the regional centers must grow larger, 
more complex, and more giamorous to main- 
tain their competitive positions, the quality 
and extent of the landscaping on future proj- 
ects should steadily improve. 


LIST OF STORES BY LOCATIONS 


For reference purposes, the alphabetically 
arranged lists below represent a check list of 
stores that the Council’ considers are suitable 
for the several categories of real estate location 
in shopping areas. 


No. 1 Locations (100 Percent or “Hot Spot”) 


Bokery 
Boys’ clothing 
Candy store 
Children's weer 
Cosmetics and perfume 
Costume jewelry 
Department store 
Drugstore 
Five and ten 

10. Florist 

11. Gift shop 

12. Girls’ apparel 

13. Grocery (cash and carry) 

14, Handkerchiefs and handbags 

15. Hosiery shop 

16. Infants’ wear 

17. Jewelry 

18. Leather goods and luggsge —(depends 
on ability to pay high rent) 

19. Lingerie 

20. Men's clothing 

21. Men's furnishings 

22. Millinery 

23. Novelties 

24. Optical shop 

25. Paperback book store 
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26. Photographic supplies ond cameras 
27. Popcorn and nuts 
28. Prescriptions (may not be possible 


because of drugstore) 

29. Restaurant 

30. Shoes, children's 

31. Shoes, men's 

32. Shoes, women's 

33. Sportswear, women's 

34. Tobacconist 

35. Toilet goods 

36. Variety store 

37. Women's wear 

The following shops may go equally well 
in either No. 1 or No, 2 locations: 

1. Cafeteria 

2. Dry goods 

3. Newsstand 

4. Service grocery 

No. 1 locations should be held largely for 
shops that keep open on certein common 
nights, 


No. 2 Locations (Near the 100 Percent Area) 


1. Art store and artists’ supplies 
2. Athletic goods 
3. Auto supplies 
4. Bank 

A bank should not be in a no. 1 location, 
as it has limited open hours and when closed 
hes ao deadening effect on adjacent shops. 

5. Bar (liquor) 

6. Barber shop (basement 
location) 

When deciding on width of » barber shop, 
consider carefully the number of lines of 
barber chairs in order that space will not be 
wasted, 

7. Beauty shop 


in the no. 1 


J. Ross McKeever (ed.), The Community Builders 
Handbook, Urban Land Institute, Washington, D.C, 
1968. 

* Community Builders Council of the Urbon Lond Insti- 
tute. 


8. Bookstore 

9. China and silver 

10. Cleaners and dyers (pick-up) 

11. Cocktail lounge 

12. Corset shop 

13, Delicatessen (aiso 
in some cases) 

14. Electrical appliances 

15. Fruit and vegetable market (should be 
considered in relation to regular grocer) 

16. Glass and chine 

17. Laundry agency 

18. Linen shop 

19. Liquor store 

20. Maternity clothes 

21. Pen shop 

22. Radio and television 

23. Sewing machines and supplies 

24. Sporting goods 

25. Stationery and greeting cards 

26. Telegraph office 

27. Thester (or no, 3 location) 

28. Woolens and yarns 

The foliowing shops may go equally well 
in either no. 2 or no. 3 locations: 

1. Gas, power, and light company offices 

2. Ticket offices 


in no. 1 location 


3. Toy shop 
No. 3 Locations 
1, Army goods store (or in no, 4 location) 
2. Art needlework shop 
3. Baby furniture 
4. Building and loan office 
5. Chinese restaurant 
6. Christian Science Reading Room (or 


second floor in no. 2) 

7. Dance studio (or no. 4 location) 

8. Doctors sand dentists 

Doctors and dentists are not favored in 
central locations. Janitorial expense for 
doctors’ offices is at least twice as high as for 
ordinary office space. Also, they are hard 
tenants to please as to maintenance. 

9. Drapery and curtain shop 

10. Electrical equipment and repair 

11. Express office (a populer service that 
helps build up a reteil area) 

12. Furniture (pays low rent per square 
foot) 

13. Hardware 

14. Health foods store 

15. Hobby shop 

16. Interior decoration 

17. Ladies’ and men's tailor (or second 
floor in no. 1 of no. 2 locations) 

18. Mortgage loan office (or second floor 
in no. 2 location) 

19. Office supplies and office 
(pays low rent per square foot) 

20. Optometrist and optician (or no. 1 or 2) 

21. Paint store 

22. Photographers (or second floor in no. 1 
or no. 2 locations) 

23. Piano store (low rent) 

24. Pictures and framing (low rent) 

25. Post office 

26. Power and light offices 

27. Real estate offices (or no. 4) 

28. Shoe repair 

29. Tavern 

30. Ticket offices 

31. Travel bureau (or no. 2 location) 


No. 4 Locations 


Astomatic family laundry service 
Bowling slleys 

Carpets and rugs, oriental 

Diaper service 

Dog or cat hospital (without outside runs) 
Drive-in eating places 

Radio and television broadcasting station 


furniture 
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By VICTOR GRUEN, AIA* 


The shopping center is one of the few 
new building types created in our time. 
Because shopping centers represent group- 
ings of structures and because of the un- 
derlying cooperative spirit involved, the 
need for environmental planning for this 
building type is obvious. Where this need 
has been fully understood, shopping centers 
have taken on the characteristics of urban 
organisms serving a multitude of human 
needs and activities. 


SELECTING THE SITE 


Location 


For the purposes of this discussion, the 
term “location” indicates the general area 
in which to select a shopping center site. 
The merits of location, whether the land 
has already been acquired or is being 
sought, must always be subjected to care- 
ful economic analysis. If the site has al- 
ready been acquired, the economist directs 
his study 
teristics of the in an effort to 
decide whether property 
should be developed as a shopping center 


toward the economic charac- 
location 


the particulor 


project, and if so, what its size and char- 
acter should be. If the site has not yet 
been acquired, the economist must make 
a study of the general area within which 
the most suitable location can be pin- 
pointed, This over-all study may involve 
as large an area as the metropolitan area 
of a large city. 

First, an analysis is made of the total 
available economic potential of the gen- 
eral area. The search is gradually nar- 
rowed down through analysis of various 
segments of the larger area; a specific 
area within the chosen segment that seems 
to offer the most advantageous potential 
is then examined, and finally, a defined 
location within this specific area is chosen. 
If properly undertaken, this procedure will 
usually establish the most suitable location 
for a shopping center, 

Inherent in any economic analysis is 
study of the following factors: 


Population 
Income 
Purchasing power 


* The illustrations and certain other 
material in this section have been re- 
printed, with permission, from Shop- 
ping Towns USA by Victor Gruen and 
Larry Smith, published by Reinhold 
Publishing Corp,, New York (1960). 


Competitive facilities 
Accessibility 
Other related considerations, 


Attention must be paid not only to the 
existing population but also to prospects 
for future growth, which may be forecast 
by reference to past growth rates, the 
trend of population shifts, and the avail- 
ability of remaining suitable land for resi- 
dential development. 


Population 


In forecasting the population trend for 
ten or fifteen years, consideration must be 
given to such factors as existing popula- 
tion density, zoning restrictions, physical or 
man-made barriers to the development of 
new residential areas (mountains, water- 
ways, industrial areas, public parks, ceme- 
teries, airports), and other land uses that 
would forestall residential development 

The composition of the population in 
the trade area, as far as racial or eco- 
nomic characteristics are concerned, is im- 


portant in various regions of the country. 
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In areas where strong traditions or preju- 
dices exist, it may be unreasonable to 
expect that various ethnic groups will shop 
together. Also, it is unreasonable to expect 
that persons of low: or middle-income 
groups will patronize a high-quality type of 
shopping center or, conversely, that persons 
in the highest income groups will shop gen- 
erally in centers that feature medium- or 
low-priced merchandise. 


Trade orea 


The term “trade area‘’’ is normally de- 
fined as is ob- 
tained the major portion of the continuing 


“that area from which 


patronage necessary for the steady sup: 
port of the shopping center,” 

The defining factors used in delineating 
a trade area vary from center to center. 
They include, but are not limited to, the 
size and influence of the proposed retail 
facilities, planning and design characteris- 
tics, travel time to and from the location, 
the existence of natural or man-made bar- 


railroads and rivers—that 


riers—such as 







Fig. 6. Schematic plan of a shopping center location 


Shown in the plan are trade areas, means of 
access, and various barriers to accessibility. 
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would limit accessibility either in fact or 
psychologically, and the existence of com- 
petitive facilities. Thus the trade areas for 
various locations will not necessarily as- 
sume similor sizes or shapes (Fig. 6). 


Site qualifications 


lt is important thot the land to be 
used possess, to the greatest degree pos- 
sible, the following qualifications: 


1. The site must be located in the most 
desirable general orea as established by 
the economic survey. 

2. The site must be owned or controlled 
by the developer, or offer the possibility 
of acquisition, 

3. Land cost must be in keeping with 
over-all econamic considerations, 

4, Existing zoning must permit shopping 
center development, or a reasonable like 
lihood of rezoning must exist. 

5. The site must contain sufficient land 
to permit construction of facilities to meet 
the sales potential. 

6. The land must be in one piece, free 
of intervening 


roadways, rights-of-way, 


easements, major waterways, or other ob- 


















stacles that would force development in 
separated portions. 

7. The topography and shape of the site 
must permit advantageous planning and 
reasonably economical construction, 

8. The 


accessibility must allow full utilization of 


surrounding road pettern and 


the business potential. 
9. The 


major thoroughfares. 


structure must be visible from 
14, Surrounding land uses should be 
free of competitive developments, and, if 
possible, should be of a nature that en- 
hances the 


operation of the shopping 


center 


Rarely will a site completely fulfill all 
the above requirements, and advantages 
will have to be weighed and balanced 
against shortcomings. If the site already 
exists, it is sometimes difficult to separate 
the affection an owner may hove for it 
(because of family sentiment or other 
reasons) from the hard facts of suitability, 
but it is well to remember that most poorly 
operating centers in the United Stotes are 
located on just such “accidental” sites. It 


is, of course, possible that an existing site 


THE 
DEVELOPER 




























may olso fulfill the standard requirements, 
but determination should be made only 
after the same thorough scrutiny and an- 
alysis that would be given to a site to be 
purchased. 

The following list indicates the relative 
importance of various considerations in site 
selection: 


Location (value of 50) Value 
Population within 1 mile—quantity 5 
Population within 1 mile—quality 3 
Population within 5 miles—quantity 7 
Population within 5 miles—quality 4 
2 


Population from rural area- 


quantity 
Population from rural area—quality 1 
Pedestrian traffic shopping at 4 
adjacent stores 
Pedestrian traffic nearby for other 3 
purposes 
Public transportation 5 
Automobile traffic—quantity 4 
Automobile traffic—availability 4 
Direction of population growth 7 
Area (value of 15 
Size of plot 15 
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Physical characteristics (value of 25) 


Shape of plot for design 4 
Plot not divided by traffic lanes 8 
Location on arterials for ease of 4 
traffic control 
Cost of clearing and grading 2 
Cost of utilities and drainage 2 
Visibility 3 
Surrounding areas 2 
Availability (value of 10) 
Ease of acquisition and time 6 
Cost 4 
100% 


ZONING 


Contrary to nineteenth-century precepts 
of strict separation of industrial and resi- 
dential land, brought about by rapid in- 
dustrialization, most progressive planners 
and zoning boards today recognize that 
not all types of nonresidential activities are 
necessorily undesirable in predominantly 
residential areas. 

The modern shopping center that inte- 
grates commercial, business, entertainment, 
and cultural facilities within a carefully 
various 


planned framework, 


modes of traffic from one another, and 


separates 


provides for the protection of surrounding 
residential areas from any objectionable 
uses, has made a significant contribution 
in this direction, 

The developer may encounter any of the 
following zoning conditions: 


1. The site is commercially zoned, or 
zoned for a “lower’’ use, in which case 
there is no problem, 

2. The community has not yet adopted 
@ zoning master plan, and the local plan- 
ning board is willing to grant suitable 
zoning. 

3. The entire site area is zoned resi- 
dentially, or only a small portion, usually 
a narrow strip along the highways, is 
zoned for commercial use. The owner will 
then have to apply for rezoning of all or 
part of the site. 


THE PLANNING TEAM 


Depending on the size and complexity 
of the project, the planning team might, 
in neighborhood and intermediate centers, 
consist of the developer, the architect, and 
in some instances, a leasing consultant or 
lease broker. In projects of greater com- 
plexity and size, such as regional shop- 
ping centers, it may be well to add to the 
team an experienced consultant in real 
estate matters, well versed in shopping 
center economics (Fig. 7). 


THE PLANNING SCHEDULE 


Shopping center planning is a lengthy 
process in which each step must logically 
follow from the previous one. Impatient or 
snap decisions may result in catastrophe. 
First, a tentative planning and construction 
schedule is outlined which may be divided 
into five phases: 


Exploratory phase 
Preliminary phase 
Final planning phase 
Construction phase 
Opening phase. 


For regional centers, each of these phoses 
is likely to be clearly defined and even 
subdivided into various stages; for smaller 
centers the activity may be consolidated 
into fewer stages. 


1, Exploratory phase: All pertinent cir- 
cumstances and conditions are thoroughly 
probed, and the conceptual image of the 
shopping center is established, 

2. Preliminary phase: Negotiations with 
and financing 
are undertaken, and necessary adjustments 


major tenants institutions 
are made. Preliminary drawings indicating 
all architectural and engineering aspects 
are completed. Preliminary specifications 


are written, ond a reliable preliminary 
cost estimate is arrived at. 

3, Final planning phase: Working draw- 
ings and specifications are completed, es- 
tablishing a reliable basis for competitive 
bidding and for construction, Building per- 
mits are obtained, Invitations to bid are 
written, 

4, Construction 


phase: Contracts are 


awarded. The architect is engaged in 
general supervision, supported by clerks- 
of-the-works who are usually retained by 
the developer. The architect chooses ma- 
terials, selects colors, and integrates land- 
scaping and art work, The developer and 
the economist are active in completing 
leasing, getting the center on an opera- 
tional basis, and preparing for the open- 
ing. 

5. Opening phose: The opening is an 
important event that calls for imagination 
es well as careful planning. In recent 
years, shopping centers of varying size 
throughout the country have been opened 
with ceremonies ranging from the quiet, 
unobtrusive opening of a few stores ot a 
time, to mass opening ceremonies lasting 
for several days and featuring various 


kinds of attention-getting promotions. 
Timing 

It is difficult to estimate the time periods 
necessary for each phase of the planning 
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schedule, because of fluctuations in size 
and complexity of the project, availability 
of major tenants and of financing, climatic 
conditions, and the like, The following 
tabulation gives time ranges for regional 
projects proceeding under normal condi- 
tions: 


Time span, 
Exploratory phase weeks 
(26 to 56 weeks) 
Feasibility study Bto 12 
Conceptual planning stage 4to 6 
Presentation stage 4to 8 
Development stage 10to 30 
Preliminary phase 
(10 to 22 weeks) 
Adjustment stage 4to 10 
Consolidation stage 6to 12 
Final planning phose 20to 30 
Construction phase 
(62 to 114 weeks) 
Bidding 4to 6 
General building construction 52 to 100 
Tenants’ building—interior 6to 8 
construction 
Total for planning and 118 to 222 


construction 


(27 to 51 months) 


For intermediate centers (100,000 to 
300,000 sq ft), a reasonable time span 
is 18 to 40 months; for neighborhood 
centers the span, depending largely on 
tenant availability, is likely to range from 
12 to 24 months. 


SPACE ALLOTMENTS 


The architect’s work starts with the plan- 
ning of the site. For this task he must 
have at his disposal the findings of the 
economic analysis establishing the total 
rental area that can be supported by the 
shopping potential, broken down into main 
merchandising categories. He must have 
some idea of other uses to which the land 
should be devoted, and an idea of other 
probable zoning problems. On the basis 
of feasibility studies, he now has a gen- 
eral idea of traffic and accessibility, os 
well as full information about physical 
conditions of the site (including a topo- 
graphic survey) and, as a result of test 
borings, about soil conditions. Sometimes 
he also knows the basic requirements of 
the potential major tenant or tenants. 

With this information, he begins plan- 
ning by carefully allocating portions of 
the land to specific uses. These uses fall 
into seven basic categories: 


723 


Commercial 


REGIONAL SHOPPING CENTERS 


724 





wi SHOPS 


t———— PARKING 


Mit 
EL EELEEL 


| L | 
Fig. 9. Strip center with off-street parking 
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Fig. 10. Double-strip center with 
off-street parking 


1. Structures 

a. For retail purposes (retail areas) 

b. For service purposes (heating and 
air-conditioning plants, electric sub- 
stations, maintenance shops, truck 
roads, loading docks, and equip- 
ment storage) 

c. For other commercial uses (offices 
and recreational facilities) 

d. For public use such as civic and 
social facilities (community center, 
auditorium, exhibition space, and 
children’s play areas) 

2. Car storage areas 

a. Surface parking lots 

b. Double-deck or multiple-deck ga- 
rages 

3. Pedestrian areas 

a, Malls, courts, lanes, and plazas 

b. Covered pedestrian areas, such as 
public corridors and covered malls 
or courts 

4. Automobile movement areas 

Distribution road system on site 

5. Public transportation areas 
Bus roads, bus terminals, and taxi 
stands 

6. Buffer areas 

landscaped areas separating car 

storage areas or service areas from 

the public road system, or areos sep- 
crating parking areas from one an- 
other or parking areas from service 
areas 

7. Reserve areas 


Portions of site to be held in reserve 





Fig. 11. Mall center with only 
one magnet 








Fig. 12. Mall center with magnet 
centrally placed 


for the planned growth of the shop- 
ping cehter. 


SITE PLANNING PRINCIPLES 


The allocation of space for these and 
possibly other uses should be guided by 
certain planning principles in order to 
attain the highest feasible productivity of 
the land over an extended period of time: 
(1) Safeguard surrounding areas against 
blight; (2) Expose retail facilities to maxi- 
mum foot traffic; (3) Separate various 
mechanized traffic types from one another 
and from foot traffic; (4) Create a moxi- 
mum of comfort and convenience for shop- 
pers and merchants; and (5) Achieve order- 
liness, unity, and beauty, 


Foot fraffic 


Exposure of all individual stores in a 
shopping center to the maximum amount 
of foot traffic is the best assurance of 
high sales volume, Suburban business real 
estate often has been evaluated on the 
basis of passing automobile  traffic—an 
evaluation which overlooks the fact that 
automobiles do not buy merchandise. It is 
only after the driver of even the most ex- 
pensive cor leaves it and becomes a pe- 
destrian that he can become a _ buyer. 
Therefore, if shopping centers are to pros- 
per, dense foot traffic must be created. 
“Shopping traffic,” the act of walking from 
store to store, creates the lifeblood of o 


—| = = 


Fig. 13. Cluster-type center 
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Fig. 14. “introverted” center 


shopping center; and proper circulation of 
this shopping traffic ensures business success. 

Bearing in mind the relative importance 
in each instance of the size of the center, 
the shape of the site, the character of 
the tenancy, and other related circum- 
stances, it is possible to weigh the ad- 
vantages and drawbacks of various types 
of site planning to achieve the desired 
foot traffic. The manner in which site 
planning can influence the quantity of 
shopping traffic is illustrated in the sche. 
matic plans (Figs. 8 through 14) discussed 
below. 

The degree of completeness of the sepa- 
ration between transportation and pedes- 
trion areas depends on the size of the 
shopping center. In a single commercial 
building, this separation becomes effective 
only after the customer has entered the 
store. If there are two buildings, it might 
be possible to arrange a separated pe- 
destrian area between them, The chances 
to create separated pedestrian areas are 
slightly higher in an intermediate center. 
In a regional center, complete separa- 
tion is almost always possible and should 
be effected. Even in the smallest grouping 
of stores, such as a neighborhood center, 
it is possible to achieve a certain amount 
of separation by means of broad side- 
walks with landscaping, low garden walls, 
and the like, 

Strip center with curb parking (Fig. 8) 
In this plan, the shopping center is com- 


prised of a row of stores extending 2,000 


ft along the highway, The shopper parks 
at the curb in front of the store, transacts 
his business, and then is likely to enter 
his cor and drive off, Shopping or foot 
traffic is limited. 

Strip center with off-street parking (Fig. 
9): This shopping center consists of o 
2,000-ft-long row of stores set back from 
the highway sufficiently to permit parking 
in front. The sidewalk, or covered walkway, 
encourages foot traffic along the store 
fronts. This plan generates a certain 
amount of shopping traffic and thus is 
clearly superior to the type shown in Fig 
8, Shopping traffic is nevertheless limited 
chiefly because of the 2,000-ft distance 
between the extreme ends of the strip. The 
shopper may return to his car after each 
transaction and drive to the next store on 
his list, ignoring intervening merchants. 

Double-strip center with off-street park- 
ing (Fig. 10): Here, the strip is divided 
into two rows of stores, facing each other 
along a pedestrian mall, with parking on 
four sides. A “magnet” (department store, 
junior department store, or other major 
tenant store) is placed at each end. The 
2,000-ft strip of stores is now divided into 
two 1,000-ft-long strips. With the distance 
between the two magnets now only half 
as great, foot traffic will be greater and 
the intervening stores will profit accord- 
ingly. Also, the creation of a highly desir- 
able pedestrian area shielded from the 
noise, smells, confusion, and hazards of 
automobile traffic will contribute to greater 
shopping traffic. 

Mall center with only one magnet (Fig. 
11): In this plan, the existence of only one 
magnet, located at the extreme end of 
the pedestrian mall, reduces shopping 
traffic because of lack of interchange, The 
stores farthest from the magnet will par- 
ticipate very little in the traffic it generates. 

Mall center with magnet centrally placed 
(Fig, 12): The arrangement of the pedes- 
trian mall is the same as that shown in 
Fig. 11, except thot the mognet is moved 
to a center position on ane side of the 
mall. This modification represents a con- 
siderable improvement over the previous 
example 

Cluster-type center (Fig. 13): The major 
tenant is placed in the center of a cluster 
arrangement, Nearly all stores thus be- 
come neighbors of the most powerful shop- 
ping-traffic puller 

“Introverted’ center (Fig. 14): This type 
exemplifies what might be called the “in 
troverted” center, in which all store fronts 
are turned toward the inside of the build- 
ing cluster, Entry into individual stores di- 
rectly from the parking lot is diminished 


or completely excluded. Shopping traffic is 
funneled through a limited number of en- 
trance arcades into pedestrian oreas—a 
plan that markedly increases the density 
of shopping traffic and controls its direction. 


Separation of traffic types 


1. Pedestrian from transportation: The 
separation of pedestrian areas from trans- 
portation areas is one of the cornerstones 
of good planning. The constant movement 
of vehicles within transportation areas in- 
evitably creates a certain amount of 
danger, noise, fumes, and confusion, which 
distract the shopper and diminish shopping 
enjoyment. 

2. Service from customer traffic: Service 
traffic in shopping centers represents a 
considerable portion of mechanized traffic. 
Even in the smallest shopping center, serv- 
ice vehicles for deliveries, pick-ups, gar- 
bage and trash collection, repair crews, 
construction and fixture contractors, and 
utility companies create a significant por- 
tion of the over-all traffic. Separation of 
service traffic from customer traffic is es: 
sential and may be accomplished on one 
or two levels. 

Service areas on the merchandising or 
ground level in the form of truck roads, 
service courts, and other types of loading 
facilities, are practical in the neighborhood 
and intermediate centers. Good planning 
principles demand that such areas be 
properly shielded by screen walls or land: 
scaping and that service vehicles be able 
to enter or leave without interference from 
automobiles or pedestrians. 

Service areas on nonmerchandising levels 
permit the most productive space to be 
totally freed from service functions. Only 
the large center can achieve this separa- 
tion, for which there are a number of 
possible arrangements. The truck tunnel 
under the shopping center mall is an ex- 
pensive solution that is more talked about 
than used. Service roads located at the 
basement level provide a less expensive 
solution and are widely used. Where sub- 
surface or topographical conditions make 
the construction of basements impractical, 
service and storage areas may be placed 
above the merchandising level and con- 
nected to it by ramps. 

3. Public transportation from customer 
traffic: Separation of public transportation 
from customer traffic is essential, The de- 
signer must also consider the space needs 
for public transportation. Generous ar- 
rangements for public carriers with well- 
located and well-protected waiting areas 
will encourage transportation companies to 
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use them, Space requirements for existing 
and future public transportation facilities 
should be discussed at the outset of site 
planning work, and if possible, provisions 
should exceed the required minimum, Stor- 
age space for buses should be provided 
on or near the site so the transportation 
company can make extra facilities avail- 
able for peak periods, especially at closing 
hours. 


Orderliness, unity, and beauty 


The concept of orderliness, unity, and 
beauty is a major planning principle; it 
must be applied to every major and minor 
aspect of the project, and must permeate 
all architectural expressions. Landscaping, 
signs, the architecture of structures, archi- 
tectural treatment of spaces between struc- 
tures, composition of structures in relation 
to one another, colors, and materials—all 
must adhere to this vital principle, 


PLANNING THE SURROUNDING AREA 


The term “surrounding area’ can be 
understood either in its narrowest sense, 
that is, strips of land on the opposite side 
of the public roads adjoining the shopping 
center, or in its widest sense: the entire 
community within which a shopping center 
is located. 

A reciprocal relationship exists between 
a shopping center and its surrounding crea. 
A well-planned center can exert a highly 
invigorating influence on the area sur- 
rounding it, while a well-planned sur- 
rounding area can add in large measure 
to the prosperity of the center. Conversely, 
@ poorly planned or unplanned commer- 
cial grouping of stores can have a deteri- 
orating effect on its surrounding oreo, 
while the success of even the best-planned 
center can be endangered by a poorly 
planned or blighted surrounding area, The 
degree to which effective planning can be 
applied depends on the general location 
of the center, the size of the center, the 
investment policy of the developer, and 
existing zoning and economic conditions. 

In general, if the site for a shopping 
center is the one remaining piece of land 
within a completely built-up crea, there 
will obviously be meager possibilities for 
influencing the character of the surround- 
ing oreo. Shopping centers in such areas 
usually operate under the handicap of 
having to be fitted into existing area and 
traffic conditions. On the other hand, one 
should consider the undoubted advantage 
of being provided with a fully developed 
buying potential, 
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Fig. 15. Original zoning plan 


The plan shows zoning conditions as they existed 
when the original shopping center was projected, 
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Fig. 16. Revised zoning plan 

The plan represents the architect's suggestions for the surrounding land use 
for the same shopping center shown in Fig. 15. The revisions ensure control of 
the surrounding land by the developer. 


Most shopping centers do not fall into 
this category since it would be rare to find 
a sufficiently large site for such construc- 
tion within a fully built-up crea, Large 
tracts of land can usually be found only on 
the fringe of suburban developments or in 
comparatively empty areas between sub- 
urban growth, This fact applies especially 
to the large regional shopping center and, 
to a lesser degree, to the intermediate 
one, With some planning, however, both 
types can create sufficient pulling power 
to reduce the disadvantage of being at 
some distance from densely populated 
areas. 

The greatest opportunity for effective 
planning of surrounding areas in relation 
to the shopping center is afforded when 
new communities are projected. Then it is 
often possible to set aside, in the master 
plan, sites of ideal size. 

Whether the shopping center developer 
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Fig. 17. Plan for expansion 


acquires surrounding land with the inten- 
tion of developing it himself, or intends 
to negotiate with the owners of such land 
in order to persuade them to develop 
along the lines of best common interest, 
it is important to make a comprehensive 
plan for the land use of the surrounding 
area (Figs. 15 and 16). 


PLANNING FOR EXPANSION 


Planning for expansion should be con- 
sidered if the shopping center is located 
in a steadily growing area. In such a situa- 
tion the department store and other major 
stores will often express the desire to en- 
large when their soles volume reaches a 
stated figure. 

In order to make planning for ex- 
pansion feasible, certain prerequisites must 
exist. The carrying potential of surrounding 


public roads must be sufficient to absorb 
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additional traffic loads. The site must be 
large enough to permit the developer to 
hold space in reserve for additional build- 
ing, parking, and traffic oreas; alterna- 
tively, additionally created income must 
be such as to justify capital investment 
for double-deck or multiple-deck parking 
structures at the time of enlargement. Most 
important, the developer must be reason- 
ably certain that the growing buying po- 
tential of the area will not be more effi- 
ciently served by existing or future com- 
petition, For example, if suitable shopping 
center sites exist within the trode area, 
the likelihood of such future competition is 
related factors 
must be carefully considered before making 


great. These and other 
a decision to plan for expansion, 

If it is decided to plan with a view to 
expansion, certain measures must be taken. 
Since the desire of department stores and 
other major tenant stores for growth is 
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usually best met by provisions for vertical 
additions, the construction of larger foun- 
dations and heavier columns os well as 
roof slabs strong enough to carry future 
floor loads are required. Horizontal growth 
is difficult to accomplish without destroying 
the relationship between shopping center 
buildings and other elements. Land must 
be held in reserve for the enlarged park- 
ing needs that will be created by ex- 
panded shopping facilities. When the origi- 
nal construction is completed, these reserve 
areas will have to be properly landscaped 
in order not to mar the over-all appear- 
ance of the center. Central air-condition- 
ing and heating-plant structures must be 
dimensioned to provide space for addi- 
and all 
utility lines should be of sufficient size to 


tional equipment, underground 


meet ultimate needs. The general plan 


shown in Fig. 17 indicates existing struc- 


tures and provisions for expansion. 


PLANNING FOR DEVELOPMENT 
IN STAGES 


Planning for development in stages 
should be considered if the shopping center 
site is located in an area that has not 
reached its ultimate population potential 
and if a quick acceleration of population 
growth may be expected. Another motiva- 
tion for development in stages may be 
the desire of a land owner to make some 
immediate use of his land even though full 
utilization will be practical only in future 
years, 

Planning for development in stages can 
be successfully accomplished only if a 
total 


before construction or even detailed plan- 


master site-use plan is completed 


ning of the first stage is undertaken. 


TRAFFIC 


Traffic planning, an integral part of 
planning the site and the surrounding area, 
the proper 
functioning and success of the shopping 


plays an important role in 


center. It should be borne in mind, how- 
ever, that the shopping center is not to 
be planned to serve traffic; rather, traffic 
is to be planned to serve the shopping 
center, Basic traffic planning concerns the 
planning team as a whole and the archi- 
tect in particular, 

Before the site is finally decided upon, 
serious consideration must be given to its 
accessibility, It is essential to gather all 
information about existing roads and the 
traffic-carrying capacities of the surround- 
ing road system, as well as to establish 
the expected additional traffic load gen- 
erated by the new shopping center. 

Although the architect will avail himself 
of the assistance of a traffic engineer, the 


specialist should not be expected to fur- 
nish basic concepts but should assist the 
architect in finding solutions within the 
framework of general and specified plan: 
ning aims, Traffic planning is the responsi- 
bility of the architect since it is part of 
the general planning of the center. 


Aims of traffic planning 


1. Easy traffic flow on surrounding road 
system, The existence of enterprises that 
would result in a constant entering and 
exiting of cars along the roads opposite 
the shopping center would disrupt the flow 
of traffic and is therefore highly undesir- 
able, (This is one reason why proper plan- 
ning of the surrounding area is so im- 
portant.) The existence of many side roads 
opposite the shopping center would also 
interfere with good traffic flow. The plan- 
ner’s main task is to see to it that auto- 
mobiles can enter the site without slow- 
downs. 

2. Effective transfer of rood traffic onto 
the site. If automobiles were driven di- 
rectly from an adjoining highway onto 
parking-lot lanes, chaos would result. The 
circulatory road that functions as a turn- 
off lane from the highway, making possible 
a grodual change of speed from fast-mov- 
ing traffic to slower parking-lot traffic, 
plays an extremely important role. 

3. Even distribution of 
traffic on the site. The customer should be 
free to drive to any of the parking areas 


and effective 


that surround the center so that he may 
come as close as possible to the store 
where he will make his first purchase. 
Secondary within the 
parking area must be facilitated. In lorger 
centers, 


traffic movements 


arrangements must be made to 
guorantee the easy flow of circulatory 
traffic, avoiding any interference with pe- 
destrians walking to and from the center's 
structures, 

4, Convenient and efficient arrangement 
of car storage facilities. The aim of the 
parking-lot layout should not be to achieve 
the greatest possible number of parking 
stalls, but rather to ensure the greatest 
possible turnover of cars during a given 
period. Parking capacity is a valid measur- 
ing stick only if it denotes the number of 
conveniently arranged and dimensioned 
porking stalls. 

Walkways for pedestrians will result in 
greater safety for shoppers and will elimi- 
nate the slowing down of vehicles, but 
will reduce the number of parking spaces 
in any area, Surfacing of good quality 
will speed parking and reduce mainte- 
nance costs. Lanes should be clearly num- 
bered with signs visible to the motorists 
when entering the lot as well as when 


returning from shopping. Proper illumina- 


tion is essential for safety and speed of 
parking operations. 

No formula for proportioning parking 
area to sales area is recommended, Exist- 
ing successful shopping centers provide 
from 3 to 9 car spaces per 1,000 sq ft 
of rentable area; however, eoch project 
must be decided on its own merits. An 
allowance of 400 sq ft per stall, includ- 
ing drives, walks, and landscaping, is 
recommended. Wide stalls arranged at a 
45-deg angle permit the fastest and most 
comfortable parking. The moximum size 
recommended for a single parking lot is 
800 cars, 

5, Separation of service vehicles from 
customer car traffic. For service vehicles 
(trucks, trailers, and garbage- and trash- 
collecting vehicles), separate roads, branch- 
ing off from the general road system at 
points removed as far as possible from 
the shopping area, should be provided. 
Ideally—and this can be accomplished in 
large regional shopping centers—separate 
entrances and exits to the public road sys- 
tem should be planned. If this arrange- 
ment is not feasible, the service roads 
should branch off from the perimeter cir- 
culatory road or, in smaller centers, from 
general entrance and exit roads before 
such roads take on the characteristics of 
lanes. Under no circumstances 
should service vehicles cross roads thot 
directly serve parking operations. Public 
transportation vehicles should be similarly 


separated from customer car traffic, 


parking 


CHARACTER OF THE BUILDINGS 


The shopping center establishes a new 
environment resulting from the banding to- 
gether of individual businesses in coopera- 
tive fashion with the aim of creating 
greater commercial effectiveness through 
unified endeavor, It is important that the 
individual characteristics of the participants 
not be suppressed, but encouraged. It is 
equally important, however, that a strong 
common denominator be created to tie the 
individual enterprises into a homogeneous 
unit, These dual aims can be achieved by 
skillful planning and design. Buildings for 
single tenancy, for example, are planned 
not only in accordance with the specific re- 
quirements of the specific tenant, but also 
in harmony with the character of the over: 
all shopping center architecture. Such build- 
ings thus offer a variation of the main 
theme rather than the introduction of a 
new one (Fig. 18). 

Regimentation is as much to be shunned 
as anarchy, Complete control of store-front 
design results in monotony and dullness, 
and diminishes the enjoyment of window 
shopping, which thrives on excitement cre- 
oted by ever-changing designs and colors. 
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PEDESTRIAN 


Small depth is needed if service facilities are in basements and 


pedestrian traffic moves only on one side of structure 
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Greater depth is needed if delivery is at back of store on 
ground level and storage facilities have to be provided on 
ground level for each tenant 
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Greater depth is needed if shopping traffic moves on both sides 


of individual stores 


Fig. 18. Depth requirements for tenant stores 


Regimentation in store-front design 


Ses 






Fig. 19. Store-front design 


The cooperative spirit is best expressed if 
individual design of tenont stores is en- 
couraged within established limits; around 
these individual design areas there must 
be a framework of architecturally con- 
trolled areas large enough and treated 
with sufficient forcefulness to hold the 
varying expressions firmly together (Fig. 


19). 


PEDESTRIAN AREAS 


Open spaces must be more than narrow 
lanes between long rows of stores. They 
must be busy and colorful, exciting and 


stimulating, must make walking enjoyable, 
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and provide places for rest and relaxation. 
All the senses should be reworded. Trees, 
flowers, fountains, sculpture, and murals, 
as well as the architecture of freestanding 
are vital paris of the over-all 
Public 


holiday celebrations, and exhibi 


structures, 


scheme. events such as fashion 
shows, 
tions are all parts of the life in these 
open spaces, as are snack bars, outdoor 
cafes, and restaurants. 

Shopping must thus be understood as 
The en- 


vironment should be so attractive that cus- 


more than a utilitarian activity 


tomers will enjoy these trips, will stay 
This will 


result in cash registers ringing more often 


longer, and return more often. 


and recording higher sales. 


Stores of varying depth and width can be arranged between 


multiple-tenant structures by skillful division and orientation of 


stores 
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By MURRAY S. COHEN, AIA, Architect 


GENERAL 


People love to look, window-shop, and buy. 
Shopping as an experience should provide fun, 
which in turn provides profits. A successful 
store or shop is one that is designed to mer- 
chandise in addition to looking good. A store 
ean be divided into two principal parts: the 
exterior, which gives identification, encom- 
passes the storefront, show windows, and dis- 
plays, and the interior, where the promise of 
the storefront display is delivered. Briefly 
stated, the storefront initiates the sale, and the 
interior consummates it, 

The storefront and the design of the facade 
must be attractive in order to catch the shop- 
pers attention and to draw the customers in 
trom the street or from the mall in shopping 
centers. Graphic identification, with bold color, 
lighting, lettering, and logos, and attractive 
display of merchandise are the initial steps. 

In enclosed matis, the glass-enclosed show 
windows are often eliminated or minimized. 
The “show window” displays are set up in a 
large vestibule, perhaps elevated or on portable 
platforms, and become part of the interior. 
Hence the demarcation between the exterior 
and the interior is not physical, rather the two 
are integrated, and it is difficult to define where 
one ends and the other begins. This is partic- 
ularly true in enclosed shopping malls. The 
epen or no front generally promotes more 
impulse buying; department stores will often 
make their entrances an extension of the mall 
so that the shopper will be easily enticed into 
the store. When doors ore used, vither on the 
street or on the mall, they should be well 
marked and easy to find. Entrance to the in- 
terior should be easy, related to interior traffic 
flow and layout, and should be accessible to 
vertical transportation, if any. 


PRINCIPLES OF RETAIL SHOP DESIGN 


In order to design satisfactory shops, the first 
requirement is an understanding of those por- 
tions of current merchandising theories which 
atfect the design problem. Briefly, “merchan- 
dising psychology” consists of, first, arousing 
interest; second, satisfying it. 

With staple goods the first phase is almost 
automatic. When nonstaples, accessories, or 
specialties other than “demand” goods are to 
be sold, methods of arousing interest may be- 
come more complex. 

The second phase — the actual sale— involves 
factors of convenience which are desirable in 
order to make buying easy, to satisfy custom- 
ers completely, and to achieve economy of 
Space and time for the store management. 

Both phases affect the design of retail shops, 
and are closely interrelated. In some cases the 
planning problems involved cannot be segre- 
gated. A more detailed listing of steps in the 
merchandising process, as they affect shop 
design, follows: 


Attracting Customers 


This can be accomplished by means of adver- 
tising, prices, show-window displays, or new 


or remodeled quarters, which occupies much of 
a merchant's efforts. Of these, storefronts and 
display windows ore important to the store 
designer. 


Inducing Entrance 


Show windows, in addition to attracting 
passersby, should induce them to enter the 
store. Show windows may be opened up to dis- 
play the shop's interior; or closed in, to give 
privacy to customers within. Door locations 
require study in relation to pedestrian traffic 
tlow, grades of sidewalks and store floors, and 
interior layout of the shop. In colder climates 
drafts and outdoor temperature changes can be 
controlled at the door. 


Organizing Store Spaces 


Organizing store spaces, and consequently the 
merchandise to be sold, into departments, 
enables customers to find objects easily, and 
permits storekeepers to keep close check on 
protits or losses from various types of goods. 
Store lighting and “dressing” are simplified. 
Even small shops benefit from « measure of 
departmentalization; in large shops, the prac- 
tice becomes essential as methods of training 
salespeople, of handling, controlling, and 
wrapping stock become more complex. 


Interior Displays 


Interior displays require particular attention in 
specialty shops. Types range from displays 
of staple goods which assist customers in se- 
lection, to displays of accessories which the 
sale of staples may suggest to the customer. 
Problems of arrangement with regard to mer- 
chandise, departments, and routes of custom- 
ers’ approach are involved. 

Relief from the repeated impact of merchan- 
dise sales efforts and displays is necessary 
in most shops. Experienced salespeople can 
tell at a glance the customer who is satiated 
with shopping and too bewildered to buy. After 





he has been refreshed by a brief rest, the cus- 
tomers interest can be recaptured quickly, 
Such relaxation may be mental or physical, or 
both, 


Conveniences 


Conveniences intended primarily for the cus- 
tomers’ benefit, while not strictly allied to the 
problems of attracting trade or selling goods, 
are necessary to some types of shops. A florist, 
for instance, provides a card-writing desk or 
counter in his shop, In other shop types, partic- 
ularly those whose prices are above the aver- 
age, such extra provisions are often highly 
desirable. Conveniences of this kind include: 
telephone booths, drinking fountains, lavato- 
ries or powder rooms, desks for writing cards 
or checks, stools or chairs at counters or in 
special sales rooms. and vanity tables or trip- 
licate mirrors for certain types of apparel 
fitting rooms. 

In regard to finishes and equipment, the 
idea may be extended to include: floor sur- 
facing for comfort; acoustic treatment of 
ceilings and possibly walls; illumination of 
pleasant, sometimes special, quality; and air 
conditioning. All these have been found profit- 
able investments in various cases. Their neces- 
sity or desirability depends to an extent on the 
type of shop, its location, or the climate of the 
locality. 


INTERIORS 


The successful retail shop is an efficient selling 
machine or sales factory. In addition to ser- 
vicing the customers, the employees have to 
be considered so they can give better service 
to the customer. 

Merchandise and space must be organized to 
help the customer in making a selection and to 
help the sales person in selling. Easy circula- 
tion and exposing the customer to the maxi- 
mum amount of merchandise are part of good 
design. Avoid monotony in circulation and dis- 
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. 1 Principles of shop design, Merchandise is located according to classification: staple goods are uncbtrusively 
accessibly placed; luxury items are spotted where the prospective customer cannot help but be attracted to them, 
ite counter areas are allocated to services: cashier, wrapper, information, etc. 
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play of merchandise. Where possibile, do not 
hesitate to be bold or even shocking. This 
stimulates the customer and his urge to buy. 

The location and design of the cashier and 
wrapping unit are important and provide for 
several persons to be serviced. Often this acte 
as @ control center. 

Flexibility so that fixtures and departments 
can be moved or modified is part of present-day 
merchandising. Fixtures should be minimized 
and merchandise emphasized. Design and use 
fixtures so that full attention is thrown on 
the merchandise. Surveys must be made for 
each particular type of store, its merchandise, 
operation, and personnel to determine actual 
sizes and requirements. Do not design fixtures 
80 that 6 salesperson has to reach merchandise 
on too high » shelf or stoop too low. 

Determine what customer accessories are 
required: seating in general, counters, tables, 
mirrors, telephones, drinking fountains, rest 
rooms, special lighting, and floor coverings. 
Accessories will vary, depending on the store's 
location and the type of customer, as well as 
the nature of the merchandies. 

Location of stock rooms, or of reserves, 
must be carefully considered ao that the sales- 
person does not have to leave « customer for 
too long a period. 

Fitting and dressing rooms should be located 
conveniently near the item being sold. 


Selling Areas 


Departmentalization Benefits to be derived trom 
segregation of merchandise by types have been 
touched upon previously. All these are fac- 
tors in decreasing the average time per sale, 
en important figure in large-store account: 
ing ond in smell stores with rush periods 
(Fig. 1). 

Within each department, and as a guide when 
relating departments to each other and to the 
path of the typical customer through the store, 
merchandise and services can be analyzed by 
classification. Most objects can be placed in 
one of the following classes, relating them to 
the needs of customers: 

impulse, or luxury, goods are high-profit 
articles, usually (but not necessarily) high in 
price. 

Convenience items are stocked for the pas- 
serby who happens in, but who may return for 
other purchases if properly impressed. Often 
these are not in themselves strictly profitable 
merchandise. 

Demand goods are also staples, like con- 
veniences, but are articles which the customer 
starts out with a definite idea of purchasing. 
These attract him to the store and he buys 
them—other goods must be sold to him. 

These classifications necessarily overlap; 
but, in o shop whose type of customer can be 
forecast, divisiona along some such lines are 
possible. Signs are not always necessary; each 
department may be designated by display of 
typical articles as a kind of poster. 





Customer Flow The accompanying diagrams 
based upon analyses of traffic indicate the pos: 
sibility of organizing departments in relation to 
the flow of customers through the store. 
Interest in articles on display was found to 
be inversely proportional to the number dis- 
played after a low limit had been reached. A 
central location in a group seemed to lead to 
increased interest in a picture. One important 
conclusion |e that what @ customer sees is 
more influenced by the arrangement of the 
space and the walking habits of customers, 
than by the intrinsic quality of the objects 
exhibited. Tendencies to turn to the right, to be 
attracted by doorways, to choose the wider of 


two aisies, and to be fatigued by too much 
material on display are all of utmost impor- 
tance to the store planner. 

Store services must also be analyzed in rela- 
tion to customer flow. 


Self-Service Operators of large stores have 
found that self-service speeds up selling. For 
thet reason their stock is easily accessible to 
the shopper, Often, too, customers insist upon 
handling merchandise, and are more oasily 
sold when they can get these first-hand impres- 
sions. Asa result, many stores have abandoned 
the selling-over-the-counter plan, which de- 
creases free sales space, and rely upon open 
wall fixtures, wall displays, and display tables 
whenever possible. 

In direct contrast to this type is the exclusive 
shop which keeps its stock in closed fixtures 
or in the stockroom, permitting selection of 
merchandise only by semple displays. Some 
specialty shops work entirely on this basis. 


Shop Sizes These are far from standardized. 
However, as determined by real estate values, 
and merchandising, structural, fixture, and 
aisle space requirements, shops with one cua- 
tomer's aisle only are usually 12 to 15 ft wide 
by 50 to 60 ft long in large cities; and 15 to 18 
ft. wide by 60 to 80 ft long in smaller cities. 
These dimensions apply particularly to shops 
in 100 percent retail districts. 

Heights are more easily determined. Base- 
ments 8 to 9 ft high, in the clear, permit eco- 
nomical stock storage. Ground floors are 
preferably approximately 12 ft high if no mez- 
zanine is included; mezzanines at least 7 ft 
6 in. above floor level will accommodate most 
fixture heights. Height from mezzanine floor 
to ceiling may be as low as 6 ft 6 in. if used for 
service apace only; 7 ft ie the preferred mini- 
mum for public use, 


Typical Counter and Case Layouts 


Center Island Type iNustrated, L = 13 ft avg. 
min,; W=9 ft 6 in. to 13 ft. Islands com- 
posed of showcases only, L = 10 ft min.; W 
= & ft 10 in. to 6 ft 3 in. For floor tables, L = 
4107 ft; W = 2 ft Gin. to 3 ft. 


Aisle Widths For clerks, min. = 1 ft 8 in.; de- 
sirable, 2 ft to 2 ft 3 in. For main public aisles, 
min, = 4 ft 6 in.; avg., 5 ft 6 in. to 7 ft; usual 
max., 11 ft. Secondary public sisles, 3 ft to 3 ft 
6 in, 

See Figs.2and3 





Displays 


The segregation of displays in areas specifical- 
ly designed for the purpose, and in locations 
selected with respect to entrances and custom~ 
or traffic How, is easily accomplished in depart- 
mentalized store planning (Fig. 4). 


Display Surfaces Locating display surfoces per- 
pendicular to the line of entrance may result in 
angular plans, of in the use of screens or tree- 
standing display cases, #8 indicated in the dia- 
gram. Locations for display niches, alcoves, 
etc,, may depend on space requiremente of the 
various shop departments and upon the rela- 
tionship to customer flow lines. 

In a shop, “architecture” is preferably secon- 
dary in importance to the merchandise dis- 
played. This does not mean that every inch of 
spsce must be crowded with goods “on dis- 
play,” because such practice causes loss of 
customer interest. 


Scale An important factor in display ia the 
relation between the possible viewing distance 
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and the scale of the merchandise. Thus a stair- 
way side wall or narrow passage ie suited for 
small scale display only. Vistas, on the other 
hand, and displays opposite doorways, have 
more carrying power and consequently can be 
bolder. Vistas, or » sense of perspective, can 
olso be created by lighting emphasis. When a 
lighted disploy is placed at the rear wall under 
a mezzanine space which is slightly darker than 
the store proper, o spatial relationship is set up 
which depends more upon the relative intensi- 
ties of light than upon actual distance. It is pos- 
sible to dramatize objects on display, to make 
them stand apart from their neighbors and in 
this way suggest that they are more desirable. 
On the other hand, it is not always best to sep- 
srate costly and inexpensive objects. Low- 
priced merchandise may often be sold by con- 
trast with high-priced objects, and vice versa. 
Choice of method depends to an extent on the 
problem under consideration. 

Accessible zones, rather than low or high 
displays, are perticulerly valuable in aelt-ser- 
vice portions of the shop. Just as show-win- 
dow bulkheads are rising and glass heights 
decreasing, so the fixtures inside the store 
are bringing merchandise within reach and con- 
centrating it for emphasis. 


Show Windows These are designed primarily 
with the effect upon potential customera in 
mind; ease in changing displays is also impor- 
tant. Windows must be “dressed” quickly; if 
they are hard to work with, they will not be 
changed as often as merchandising policies 
indicate to be necessary. Variety and time- 
liness of displays are considered essential. 

The disgroms in Fig. & illustrate one set 
of principles whose use increases the value 
of displays. The same principles may be ap- 
plied to horizontal planning; the “ahadow-box" 
type of window, with limited display space, 
ia considered most effective by display design- 
ers. In conjunction with these, it should be 
noted that bulkhead heights tend to increase 
as the size of objects displayed decreases, to 
permit more minute examination of merchan- 
dise. 

Glazing of types which do not interfere with 
vision will materially increase the show win- 
dow's value. Patented systema, which elimi- 
reflections, are available; so are types of 
suited to special conditiona, such as heat- 
resisting glass. 

Window becks may be closed or opan, de- 
pending on the type of shop and the degree of 
customer privacy desired. When backs are 
open, confusion of display and shop interior 
may be avoided by using temporary or perma- 
nent screens or panels as backgrounds. 

Window dressing may be done in full public 
view in certain types of shops, as jewelry or 
gift shops. In other cases, venetian blinds 
or other types of gines curtains may be re- 
quired. Apparent size of glass ares may be 
changed to accommodate varying displays by 
using variable valances and side-pieces. 

Storage apace is required for display accea- 
sories, forms, blocks, platforms, panel back- 
grounds, and seasonal changes of floor pads 
or carpete. 

Ease of window dressing may be aided in 
several weys. Access panels should be large 
enough for easy passage for men and mate- 
rials. Access passages, segregated from the 
shop's interior, may be provided. Dummy win- 
dows may be provided, sometimes on rolling 
platforms. 













Show-Window Lighting in many stores other than 
specialty shops, light intensities have been 
increased far above requirementa for ordinary 
vision, in an effort to overcome reflections. 
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DISPLAYS 
OPPOSITE 
DOORWAYS 


ISOLATION OF DISPLAYS 
BY ANGULAR PLANNING 


WO SCALE 
Fig. 4 


This hes also been considered a means of 
competing with adjacent store windows, 


Shop Entrances Show windows cannot stop 
at merely attracting and stopping passersby. 
Patrons must be induced to enter the shop. 

Steps are considered inadvisable. When 
a change in grade is necessary, and it is too 
great for a ramp, the steps may be in the store, 
well lighted. 

it is necessary to provide some form of pro- 
tection from drafts at entrances, particularly in 
cold climates. In air-conditioned stores, in 
order to maintain the conditioning system's 
efficiency ata maximum, a seal between indoor 
and outdoor air may be needed. 

Vestibules offer such protection, and may be 
made removable in summer months. Revolving 
doors are often essential where wind pressures 
are high, when volume of traffic is great, or 
when air conditioning is used. 


Work Areas 


Wrapping and Cash Register Counter Locations for 
these require study, The type of shop will 
determine whether these services should be 
out in the open or concealed, near or remote 
from the door; positioned to permit a sales- 
clerk to make change while facing the doorway, 
or, a8 some managers prefer, to do nothing 
etse when ringing up sales. In other shops, a 
cashier is considered to provide better control 
and efficiency. Some shops have a separate 


room or curtained alcove for wrapping and 
cashier space, or a basement or mezzanine 
served by dumbwaiter and pneumatic tube 
(Fig. 6). 

A cash register and wrapping counter in an 
alcove near the door, which permits the clerk 
to face the shop and doorway, is desirable in 
small shops where business is hurried, or 
where for long periods one clerk must sell, 
order, wrap. ring up sales, make change, and 
watch the shop. A store with a narrow entrance 
might better have these services remote to 
avoid crowding at the doorway. The separate 
wrapping room, basement, or other space is 
used in stores with a more leisurely trade, or 
when, as in many gift shops, goods are fragile 
and rarely carried out by the customer. It is 
less confusing and less “commercial” in ap- 
pearance for the shop as a whole to have this 
service outside of the selling space. However, 
such planning increases customers waiting 
time. 

Proper location of the cash register for safety 
may also be dependent upon a wide variety of 
factors such as number of salespeople, type of 
show-window back (open or closed ones which 
conceal the shop from the sidewalk), and type 
of neighborhood (busy or quiet). 

There is in the more exclusive small shops 
a tendency away from the use of cash registers. 
Some merchsnts consider them too commer- 
cial in appearance and provide a simple cash 
drawer, sometimes without a bel! alarm. This 
naturally is s case of individual preference and 
reliability of personnel. 








Waste Basket Space for waste baskets should 
be provided in each department. This can be 
arranged under a counter or in a back fixture 
near the wrapper by omitting the base. When in 
a counter with recessed toe-space at the front, 
such waste basket space will have a small 
ledge — the top of the toe space — which should 
be continuously braced. 


Offices Mezzanine space overlooking the store 
is the most popular location for management 
offices. Venetian blinds ore often used as a 
screen; semi-obscure glass may be used; 
transparent mirrors can also be used, but the 
space they conceal must be darker than the 
store side. A practical way of doing this on a 
mezzanine used for working offices is to run 
the corridor along the front of the mezzanine, 
separating the mirror-screen from the offices. 


WOMEN'S WEAR SPECIALTY SHOP 


This type of store is usually one of two types: 
1. A chain-store operation, usually selling 
at lower prices with greater quantities, which 
requires mass display and mass selling, some- 
times a multiple-floor operation. There is 
usually more self-service and less contact and 
selling required by the salesperson. All mer- 
chandise is up forward in selling areas. 

2. A medium- and higher-price operation, 
usually a small store, most often owner-oper- 
ated. There is more personal selling and closer 
contact between salesperson and customer. 
The smaller stylish store does not necessarily 
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Show Windows 
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Drawings courtesy Libbey Owens-Ford Glass Company 
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Fig. 5 Determining optimum show-window depths. Within a 60° cone, the average human eye sees 
comfortably, without appreciable physical effort. Optimum viewing planes are those in which objects 
on display can be seen in their entirety without causing the eye to encompass arcs greater than 60°, 
Diagram 1 illustrates a graphic method of determining optimum viewing planes for given bulkhead 
heights. Diagram 2 shows the application of these principles to second-floor windows; sight lines are 
limited by practicable window dimensions. Diagram 3 extends basic principles to include both basement 
and first-floor levels, seen through one window. 
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Women's Wear 


have all demand merchandise on display. 
The merchandise is brought out from stock 
rooms. (See Figs. 7 to 9.) 

The exterior of the lower-price store, like the 
interior, will have large displays, hence large 
show windows with low bulkheads. The vesti- 
bule, or distance from the building line to the 
entrance doors, is usually greater than for the 
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average store. The smaller stylish store will 
have a smaller show window, or perhaps no 
show window, only a display platform which 
is really part of the store. 

The interior for both types of stores is de- 
partmentalized, and the store is divided into 
related departments. The front part of the 
store will have the impulse items such as bags, 
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Fig. 7 (a) Jewelry and lingerie. (b) Neckwear and panties. 
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TOP LOOSE 


gloves, hosiery, lingerie, sweaters, and cos- 
tume jewelry, with the cashier and wrapping 
counter. The rear will have the demand mer- 
chandise such as dresses, coats, suits, robes, 
and sportswear. The cases for this merchan- 
dise are often set away from the walis to 
provide space behind for the fitting rooms, 
stock, alterations, and work room. 
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Good general lighting for main areas, lighting 
pattern in areas architecturally separated, can 
vary from the general light pattern. Adjustable 
spotlights for changing displays and special 
lighting should be provided at fitting mirrors 
or over counters. Carpet should be used 
throughout except in stock or work rooms. 

In shops for women's clothing and haber- 
dashery, the turnover of stock must be rapid, 
as styles quickly become obsolete. Most 
articles, other than accessories which are 
easily damaged or lost, are currently at least 
partly sold on a self-service basis, 


Nonselling Areas 


A workroom for marking merchandise, making 
small repairs, and preparing articles for display 
is needed. A hanging pole, some shelving, 
and space for ironing board use are required. 
The minimum area can be 4 by 6 ft. Larger 
shops may have a complete alteration depart 
ment (Fig, 10). 


Sales and Display Areas 


Departmentalizing is necessary, due to the 
varied kinds of merchandise sold. Novelty 
jewelry, stockings, gloves, and swesters are 
all placed near the store entrance; coats, 
dresses, and hats are farther back in the shop. 
Sweaters and knitted suits are kept on shelv- 
ing, usually glass, because hanging stretches 
them out of shape. The hat department requires 
some separation from the rest of the shop. 
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it has been found important in all apparel 
shops to have several display niches, really 
interior show windows with or without glass, 
which should be lighted, for the display of 
ensembles and related accessories. This is 
almost essential to suggest associated articles. 


1.10" 


FLUORESCENT LIGHT 7 - 
METAL RAIL 














LINO BASE 


2 DRAWERS PER 
LENGTH OF CASE 


SECTION 


Commercial 


RETAIL SHOPS 


Women’s Wear 


Triple mirrors are needed where clothing is 
ta be tried on, Double mirrors, angled to one 
another, may prove as satisfactory as triple 
mirrors. Hand and table, wall or counter mir- 
rors are needed in millinery departments (Figs. 
11 and 12), 
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Fig. 9 Display and storage units. 





l ig~ LINO BASE 






737 


Commercial 


RETAIL SHOPS 


Women's Wear 


1". 8" --7 FOR FURS, , 
4? -4"to 2-6 S'-6" INSIDE 
in” 4 "- 10" 


eee 





customer's © 
SPACE 
¥.0" MIN 
I 


: : 
' * (CUSTOMER'S © 
ho map ond PACE w 


PULL- OUT CASES FOR ch 
BLOUSES, SKIRTS, JACKETS, 
possibly double- decked type 


ACCOMMODATES (2 HANGERS PER 


SECTION FOOT OF CARRIER 


(4 HANGERS PER FT OF ROD 


a R 
Nica OOS —¥ oe cs AQJUSTABLE —_ 
. i | — SHELVES 
°} Lj! a GARMENTS IN~_ 
13} 2 TRAYS OR + 
| 3) STACKED 
= tht 
PLAN | qf i SSuDING -| ‘| 
+ ou  ! po0Rs = “I 
‘ 


CUSTOMERS 
SPACE 
3.0" MIN 

- 











+ 


TYPICAL CASE FOR DOOR DESIGN MUST PERMIT PASSAGE secs SECTION WALL CASE 
DOUBLE -DECKED BLOUSE LENGTH\4'=4" FOR 4 12° TRAYS, 
DRESSES AND COATS PAE SR SAA & SKIRT CASE 6'-6" FOR 6 a [i s're4 
RaNurtas ar Oise Os OO) LENGTHS? 4’-0" 5'-0" 6'-0" TOP REMOVABLE “Poo? 


14 HANGERS PER FOOT OF ROO 


ROBE B NEGLIGEE CASES 


CHT 
REQUIRE DOORS, MAY OMIT EIGER, 
APRON, EVENING CLOTHES m 
CASES, OMIT APRON CUSTOMER'S A 


HANGING CASES 

























INLESS CASE IS 


=~ SPACE 3-0" MIN’ | — 


SECTION- COUNTER 


UNDERWEAR and 
KNIT GOODS CASES 
















Ly a ave LENGTH VARIABLE 
a 4 ee — = 
/ GLASS | GLASS — 
SHELVES SHELVES 
a AND ane ELEVATION 
BavRs mee HOSIERY CASE 
= OPAQUE 
4) ds DRAWERS OURS 
a 3 oR TAays_ -REMOVABLE Aa’ 2.0 
2 WN fo 12"012 GLASS , / . 
“ a 3.com \'-6"t0 2-0} 
SHELVE® <|  PARTM'Ts, . 65 ea 
OF DHAWERS 56 PR /ES 
HOSE BOXES LAA, ; 9 
6410 +", ORAWER | SEATING 
SEE oF tu] SPACE "lomiT TED, S 
SECTION ELEVATION SECTION SECTIONS COSTUME 
HOSIERY, HANDBAGS HOSIERY, GLOVES HOSIERY GLOVES JEWELRY 


TYPICAL WALL FIXTURES. 
ACCESSORY CASES 





SECTION 
WALL CASES for WORKROOMS 


SECTION SECTION 


WALL CASES for SALES, LENGTHS, 4’-0", 5-0" 


MILLINERY FIXTURES 


Fig. 10 Women's wear cases. 
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Mechanical Systems Lighting of triple and other 
mirrors and fitting rooms is extremely impor- 
tant. Strong direct overhead lights are to be 
avoided because they cast unflattering shad- 
ows. Well-diffused indirect light with direct 
side light has been found fairly satisfactory. 
Special “daylight” fixtures and lamps are 
helpful in color matching. 
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Fig. 11 Fitting rooms; 3 by 4 ft is minimum size. 
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Women's Wear; Men's Wear 


MEN'S WEAR 


Counters and clerks’ aisles are seldom, if ever, 
included in clothing sales space, but are ordi- 
narily required in combination with wall cases 
for haberdashery and accessories. One or more 
fitting rooms are necessary in clothing depart- 
ments; a small fitting platform, one step high 
and approximately 4 ft by 4 ft, is sometimes 
needed. Chairs and smoking stands are stan- 
dard equipment. “Daylight” lighting fixtures 
sid in matching or determining colors. 


Nonselling Areas 


Stock rooms, with space for about 20 percent 
of the store's total stock, are usually sufficient 
for peak-load seasons. If alterations to clothing 
are made on the premises, a tailor shop, with 
water and electrical connections for pressing 
and sewing machines, is required. Wrapping 
counters for clothing departments are often 
located in workrooms; for haberdashery, wrap- 


(- 6° 
¢ ping counters ere usually combined with 
N ‘ z ; 
cashier's space, which is located conveniently 
se to both departments (Figs. 13 to 15). 
| 2'- 6" | 


Fig. 12. Triple mirrors. 
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Fig. 13 Island display cases. (a) Boy's furnishings accessories. (b) Men's furnishings stock shelving. (c) Front view. 
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Fig. 14 Men's wear cases. 


BOOKSHOPS 


Each customer in a bookshop requires privacy, 
direct access to the books displayed, and suf- 
ficient light for comfortable vision while read- 
ing. Bookbuying customers like to browse, and 
nothing is less attractive to them than crowded 
circulation. 


Sales and Display Spaces 


The first requirement is a plan which by means 
of low book shelving provides alcoves or sell- 
ing recesses into which customers can be 
drawn out of the main circulation, Such an 
arrangement increases lineal feet of shelving. 

The second important step is to assure fairly 
high intensities of lighting, not only on shelves 
and displeys, but everywhere to permit book 
reading without discomfort at any place in the 
shop. 

The third step is the design of store fixtures 
which sell books. 


Design of Store Fixtures 


This requires considerable study. The front 
cover of a book is three or four times as wide 
as the backstrip. Consequently, display which 
features this maximum dimension secures the 
maximum display value of jacket design and 
title lettering. For this reason there is a trend, 
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particularly noticeable in chain bookshops, to 
use the most accessible area of the fixture, 
at about hand height, for front-cover display. 
There are some disadvantages to this practice, 
including loss of stock space and untidiness 
resulting from piling books too high on count- 
ers. This latter practice also makes access to 
lower display shelves difficult. Some otherwise 
waste space behind vertical front-cover’ 
displays may be used for stock. Use of sloping 
counters, with rims high enough to retain only 
one layer of books, will prevent the second 
practice. 

All shelving should be within normal reach- 
ing distance; the maximum height to which the 
average adult can reach is from 6 ft 3 in. to 
6 tt 6 in. Display and stock tables may be in- 
troduced in wider alcoves. Aisles not less than 
3 tt wide are preferred; main circulation aistes 
are not usually greater in width than 6 ft or 
6 ft 6 in., for large shops. 


Nonselling Areas 


These consist of wrapping and cash register 
space, small office and employees’ lavatory, 
and necessary room for mechanical system 
equipment. Location of all of these varies with 
each job. In small, “one-man” shops, wrapping. 
cash register, and office space may be com- 
bined and located near the entrance for easy 
supervision. In no case should these areas 
obtrude upon customer space. 
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Lighting and Air Conditioning 


Lighting is preferably high in intensity and 
without glare, 

Direct lighting concentrated on the fixtures’ 
selling zone—the area of the counter and of 
the two or three shelves immediately above 
counter height—has been found satistactory. 
Light sources are best concealed. Complete 
air conditioning will aid in preserving stock, 
and is often necessary to increase the comfort 
of customers in the rather confined alcove 
spaces. 


GIFT SHOPS 


The problem in designing gift shops is com- 
plicated by the variety and number of objects 
which must be displayed. Merchandise is 
seldom bought without seeing and handling 
either the actual object or a sample. Cleaning 
and arranging such a varied, fragile stock is 
a serious maintenance problem. 


Selling and Interior Display Areas 


Departmentalizing the stock is valuable but 
difficult to achieve, and is ordinarily accom- 
plished differently for each job, depending on 
the general type of merchandise. Objects may 
be arranged according to material, texture, and 
color; or according to function; or in mixed 
groupings coordinated according to probable 
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use. Both classified and mixed groupings sre 
considered essential. Times and seasons 
for various types of merchandise must be 
considered and display space provided to 
accommodate these changes in positions and 
importance relative to the regular stock. 

Shelving is required for all small objects, 
such as glassware, pottery, silver, etc. Sizes 
range from 8 to 12 and even 20 in. in width; 
below counter height, shelf or stock space is 
often enclosed to protect objects which might 
be damaged by dust. Sales counters are usually 
eliminated; although, again, for small, perish- 
able articles, glass show cases may be advis- 
able. Closed displays with concealed soffit 
lighting have been found valuable for such 
objects of special value or fragility, articles 
which deteriorate if left in the open (leather, 
silver, plaster, unglazed terra cotta). Sale of 
gitt merchandise implies the writing of cards 
and notes for enclosure, and of checks. One 
or more desks should be provided for cus- 
tomers for these purposes. It has been sug- 
gested that space should be provided for 
telephone books for addresses, 


Show Windows 


Most gift shop window backs are open, or 
partially so, in order to give views through into 
the shop. Lighted interior displays visible 
through open backs often attract customers. 
Flexibility is sometimes demanded; that is, a 
window with a back which may be open or 
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+closed at will. Lighted recessed shelving in 
the window side or backs, or on adjustable 
brackets, exploits varied display levels. 


Nonselling Areas 


Stock rooms require a range of sizes of shelv- 
ing, from 8 to 12 of 20 in. wide, os well as 
closed cupboards for objects which might be 
damaged by dust. 

The receiving and packing room will have 
to handle large quantities of inflammable pack- 
ing material. 

A wrapping table, 3 ft 6 in. by 5 ft, with two 
paper rolls, 18, 24 to 30 in. long is usually 
sufficient. Weighing scales are required. 


JEWELRY SHOPS 


Jewelry stores range from the small shop 
which sells fine, expensive, and exclusive items 
to the commercial credit store which displays 
and sells in volume, and then to the costume 
jewelry shop. Jewelry, at all prices, in an im- 
pulse item and so needs good visual appeal. 

The better jewelry store is a small store with 
a small front and may be the open or see- 
through type. Displays are on an individual 
basis, uncluttered, very well illuminated, and 
up high for easy, close examination. This store 
is never self-service; it requires individual 
leisurely attention to the customer. Displays 
and counters are individual units. Small tables, 
sometimes combined with a small display or 
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Fig. 15 Umbrella display. 






showcase (Fig. 16). are for the customer and 
sales person to sit down during the transaction, 

Very exclusive shops will have private sales~- 
rooms for special customers. Sometimes these 
are glass enclosed and have drapes that are 
drawn when the room is used and complete 
privacy required. 

Wall displays are shallow, individual, glass- 
enclosed, and intensely illuminated. The repair 
department should be located at the rear of 
the store and completely visible to the custom: 
er through glass. 

A larger store may have several departments 
such as silverware, gifts, crystal, glass, and 
china which may be displayed on and sold 
from open shelves against the walls, with no 
counters, or from island counter units. 

All jewelry items are removed from the show 
windows, displays, and cases and put into the 
vault when the store is closed. Display cases 
have small removable trays that are transferred 
with the jewelry into a special section of the 
vault made to receive these trays, Protection 
is important and must be considered in the 
early part of the design with the agency that 
will provide the service. Lighting is critical, 
primarily incandescent, with blue fluorescent 
to offset the yellow in the incandescent. 

Provide sufficient counter mirrors and occa- 
sional full-length mirrors. 

In the better store cash is generally handled 
from a cash drawer at the wrapping counter 
located in the rear or in the office. The entire 
store must be inconspicuously visible from the 
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stock room or office. This may be done with the 
use of one-way mirrors. 

The credit jewelry store, or the popular price 
store, caters to volume in both customers and 
merchandise. Counters are of the stand-up 
type; not individual (Fig, 17). Two, three, or 
more are combined into a single long unit 
Displays on the interior and the show windows 
will have a mass display of items. The cashier 
and wrapping desk are located at the front of 
the store for better control. 

Jewelry is sold by persons trained to give 
individual attention to each customer. Patrons 
are given little opportunity to handle merchan- 
dise except in the presence of a salesperson. 
Valuable stock is ordinarily locked in a vault 
each night, and the entire store must be 
“dressed” each morning. 


Sales and Display Areas 


These are divided into a general salesroom tor 
ordinary customers, and one or more private 
rooms for customers who wish to buy expen- 
sive items, usually precious stones. 

No counters, in the ordinary sense, sre pro- 
vided; it has been found preferable to have 
nothing between customer and salesman. Both 
sit at tables, 2 ft by 3 ft in size, which are 
spaced at 9 to 10 ft intervals for privacy. A few 
display cases are used, and stock drawers to 
hold jewelry trays. Display tables for stationery 
and watches are sometimes fitted with display 
drawers, the full size of the table, and visible 
through a glass top. Wall cases are often re- 
cessed in salesroom walls. 

Private sales cubicles may be from 6 to 7 
ft by 8 to 10 ft. Furniture should include 3 or 
4 chairs and a sales table. 


Show Windows 


They usually have high bulkheads, are small 
in size, and have opaque backs. Displays are 
usually limited, and small in scale, Glazing 
should interfere with vision as little as possible. 
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Fig. 17 Costume jewelry. 


CHAIR UNIT 


Nonselling Areas 


Protection of stock is important, although there 
are few deleterious influences against which 
jewelry must be protected. Pearls and ivory 
will not stand heat, Silver will tarnish; watches 
and clocks must be oiled and regulated. A 
jewelry polishing shop may be needed in a 
room adjacent to the general offices. This is 
about 8 by 8 ft with benches, shelves, sink, and 
electrical tools. 

Protection against theft is provided ordinarily 
by keeping stock in a vault at night, and by in- 
stalling alarm systems at all windows and 
doors, Where available, various private, police, 
or similar protective agency systems are usual- $ 
ly interconnected. 

Conveniences installed for customers’ com- 
fort include private telephone booths, drinking 
fountains, and a lavatory, as well as vanity 
tables. 

Officos may include spaces for manager, 
clerical department, telephone switchboard, 
and registry (accurate records of purchases 
sre usually required by law). Offices are often 
in mezzanines. Shipping departments may be in 
basements or first floors. 
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Fig. 18 Barber shop. 
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Fig. 19 Tailor and cleaner. 
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BARBER SHOP 

The typical five-chair barber shop can be ac- 
commodated in a store 14 by 42 ft. in size. 
A shop for a small community ordinarily has 
a single shampoo basin; if individual basins 
are required at all barber chairs, space re- 
quirements have to be slightly increased (Fig. 
18). 


SHOP CLEARANCES 


ea. 10'.9" —e. 0'-10" 

b. 46" f. 12/0" to 14°.0" 

Ck! gl, BBY 

d. 4-0 Manicure table: |'4'»2 6" 
CHAIR UNIT 

a. 3-0" d. 4/6" q. 6.0" 
b. 1°-6” e. |'-0" h. 0' 6" 
e. 1-6" #. 1'-0" i. 0-3" 





TO SUPPLIES, ETCH 


HAT RACK 


STERILIZER 


TAILOR AND CLEANER 

The schematic plan here presented shows 
areas required for the various functions in a 
complete small tailoring and cleaning estab- 
lishment. If a tailor's shop is the only require- 
ment (for pressing and repairs) and cleaning 
work is sent out, cleaning and boiler-room 
areas may be omitted (Fig. 19). 


PRESSING UNIT 
Vacuum steam unit: 2.65 «59° 


Pressing machine: 5-9 «3°.0". 5'-0", 
or 6-0” 
Tables and racks: 2°.0° wde. |5 Jin. ft. 


HANDWORK AREA 

Tables: 3'-0«6-0", 26" 45'-6 
Sewing: 3'-6'« 6'.0" 

Finishing board: 4x0 «6 0" 
Hanging rack: 2'.0" wide, 4!/p lin. ft, 
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Fig. 20 Beauty shop. 








SHOW WINDOW 


Fig. 21 Shoe repair shop. 


FLORIST SHOPS 


In flower shops, selling and display areas are 
combined, and temperatures must be kept low 
to prevent loss of stock. Show windows are 
almost always completely open, to display the 
entire shop's interior. 


Selling and Interior Display 


Refrigerated cases inside the store are usual- 
ly raised off the floor on a bulkhead for ease in 
reaching in and in cleaning. Maximum depth 
for reach-in cases is four feet. Sliding glass 
doors are usually standard. 

Shelving and racks are required for vases 
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DRESSING ROOM, STORAGE, 


HAT CASE 


and pottery, Shelf dimensions depend on the 
stock to be carried, Desk space for several per- 
sons, for writing gift cards, is another require- 
ment, Desks may be of the stand-up type, pos- 
sibly attached to columns 


Finishes Floors both in public spaces and in 
refrigerated cases, must be impervious to 
water; linoleum, tile, glass brick, and similar 
materials have proved satistactory. Walls are 
often mirrored, since repeated reflections are 
found to be helpful to the sale of stock. 


Mechanical systems Store temperatures are heid 
down to approximately 50°F for best condi- 
tions. Refrigerated cases are kept at 42 to 50°F 
for roses and some other species of flowers. 








LAVATORY, ETC. 





BEAUTY SHOP 


The typical small beauty shop has to contain 
at least six to eight booths in order to do 
enough business to be successful. If manicur- 
ing is to be done in booths, 20% of the shop's 
total area is devoted to waiting room. |f mani- 
cure tables (15 by 30 in., with 5 ft. between 
tables) have to be placed in waiting space, 
the 20% proportion may have to be enlarged 
(Fig, 20). 


DIMENSIONS 

a. |'-0" to |'-6" d. 3'-0" 

b. |'-0" @. 6-6" to 7’-0" 

e. 5’-0", 6'-0", 7/0" =, 3’-6" to 7'-0” 
{for standard 4g. 6-6" to 7’-0” 


wall cabinets} 


SHOE-REPAIR SHOP 


Data are based on requirements for a one- 
man shop, possibly with helper. Door is al- 
ways at one side of show window; small win- 
dow is sometimes omitted, Large window con- 
tains 10- to 12-inch-wide workbench. Booths 
for “while-you-wait'' are standardized at | 
ft. 8 in. wide, with 2-in. arm rests between; 
depth is variable. Shoeshine benches are 
never placed opposite waiting booths (Fig. 
21). 


DIMENSIONS 

a. 5'-6" d. 6’-0" I, 6-0" 

b. 5’-8” e. 11'-0" |. 3-6” 

e. 5'-0" std. for €, 2'-6" k. 5’-6" 
2 chairs; 6'- q, 6'-0" 1. 3'-6" 
0" size also hh, 7'-0” m. | 3'.0" 
available 


Cooling coils are usually placed in the tops 


of cases, with compressors in basement 
spaces. 
Nonselling Areas 


Workrooms are required for preparing special 
displays, floral pieces, and for storing watering 
cans, ribbon, twine, paper, boxes, and addi- 
tional pottery. Workroom sizes are not stan- 
dardized. A sink with a high cold water tap, 
or hose, is required for filling watering cans. 

Ribbon is stocked in rolis from \ to 10 in. 
wide. Boxes are stacked on tables or shelves 
for each day's trade; 150 boxes is an average 
for moderately large shops. Table may be 4 by 
8 ft; box shelves may be 1 to 3 ft deep. 
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Fig. 22 Drugstore. 


ORUGSTORES 


Today's drugstore is no longer the small! neigh- 
borhood pharmacy or “wet” store that included 
a soda fountain with tables. It is now either a 
small “dry” store, primarily handling prescrip- 
tions, sundries, and cosmetics, or the large 
variety type of store, very often part of a chain 
operation with certain departments leased out. 
In addition to the departments already men- 
tioned for the small store, it may have a com- 
plete luncheonette and departments for tobac- 
co, film, greeting cards, books, and certain 
household items typical of the variety store. 
The larger store very often is part of a shopping 
center complex. 

Storefronts are simple, generally the open 
or see-through type, with shallow display win- 
dows with high platforms. 

Interior must be well organized and grouped 
or departmentalized, The prescription depart- 
ment usually is in the rear of the store, with o 
amall seating or waiting area. This is similar 
to typical department store selling, which 
forces the prescription customer through the 
entire store and past the impulse items. Very 
often the tobacco section will also be located 
in the rear, for the same reason, though some 
operations prefer to handle tobacco at the 
cashier along with film. The luncheonette nor- 
mally is at the front, as is the cosmetics depart- 
ment, with drugs and sundries centered, and 
the book department and telephones again fav- 
ored in the rear. 

Large operations will have several controlled 
check-out counters at the front, with separate 
eash registers at the pharmacy and lunch- 
eonette. 


TOBACCOS, LIC. FOUNTAIN SERVICE | SODA BOOTHS | 
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PLAN DIMENSIONS 


a. 8’-6” 

b. 32'-6" (wall 
cases, counter, 
stepped count- 
er) 

e. 10'-6" 

d. 9-0” 

e. 13'-0" 


SODA BOOTHS 
a. |'-4" 
b. 2'-0" 


STORE FLOOR 


RAISED FLOOR 


#. 21'-6" 

g. |4'-6" 

h. 6'-9" to 7'-0" 

i. 5-9” to 8'-0" 

J. 4'-6"' to 5/8” 
(varios with 
counter depth) 


c. 4-8" min. 
d, 3/6" min. 
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Fig. 23. Pharmacy area of drugstore, 
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The only departments requiring or using 
counter service are prescriptions, cosmetics, 
tobacco, film, and radios. All other selling is 
from open displays, gondolas, and wall shelv- 
ing, usually continuous for flexibility identical 
to thet used for supermarkets and with « cur- 
tain wall and continuous light cornice at the top 
of the shelving. 

lf the prescription and pharmacy work area 
is elevated one or two steps above the main 
floor, it provides a better view and control of 
the entire store. The layout and operation of 
the prescription department varies with the 
individual pharmacist. The work area is divided 
into o wet end dry area with » worktable, stain- 
less-stee! sink with hot and cold water,ands re- 
frigerator, in addition to bottle and container 
storage, generally under the workbench, space 
is required for prescription files, current and 
past. Keeping good records is mandatory by 
law (Fig, 23). 


By A. PETER FLORIO Designer-Consultant 


LIQUOR STORES 


The liquor store will consist of many ideas such 
as: 

1. Zoned and cold wall refrigeration 

2. Perpetual inventory systems 

3. Refrigerated gondoias 

4. Electronicair filter system to 
dust and dirt from sales ar 

5. Automatic check-out # 

6. End of pilferage 

7. New approaches to exterior stores design 

New product ideas such aa: 

1. Frozen and refrigerated cordials, liqueurs 

2. Complete lines of powdered cocktails, 
mixed drinks 

The rapidly growing “spendable income” of 
the American public is the single largest factor, 
for the perpetual stream of new products and 
new packaging that enters the retail liquor in- 
dustry constantly is slowly bringing about 
new ideas in product development and prod- 
uct presentation which, in turn, create new 
demands and new requirements for equipment 
menufacturers and store designers. 

All these new items creste new problems of 
merchandising techniques. In conjunction with 
these new products, the percentage of women 
customers is ever increasing, Within the next 
10 years, women will outnumber men custom- 
ers, as liquor in one form or another is becom- 
ing more and more of @ staple item in the aver- 
age Americen home. 

Women shoppers are more demanding, more 
critical, and more susceptible to a properly 
designed merchandising layout in an attractive 
well-lighted store, and they are bigger impulse 
item buyers than men, (And they also control 
most of the family money.) 

The selling area will either be covered with 
carpeting, which will be specially designed 
with a foam backing that will eliminate a large 
percentage of bottle breakage in the sales area, 
or floor tile that will never need polishing. 

The merchandising layout will be completely 
different than we know today, with the use of 
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tems 


Liquor Store Management Manual, reprinted 
from Liquor Store Magazine, March 1968 © 
1968 by Jobson Publishing Corp,, New York, 
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zoned and cold wall refrigeration. Appearance- 
wise, the shelving will basically look as it does 
presently, but each shelf will have temperature 
control a8 required to hold each category of 
merchandise at a correct holding temperature. 
Walk-in coolers will be eliminated as a means 
of refrigeration. 

One example of the usage of the cold-wall 
method is as follows: 99 percent of every liquor 
store in the United States today hes a partition 
wall separating the back room trom the sales 
area, and in almost every case the cooler is 
either in front of this partition or the partition is 
built flush with the front of the cooler, with the 
cold-wall idea, when the partition is built. Cold 
panels will be built right into the wall with up- 
righte placed every four feet for adjustable 
shelving. All the can beer and beverages can be 
merchandised this way, for combination case 
beer, can beer, and beverage merchandising. 

The zoned refrigeration idea will be used so 
that case beer can be stacked 2 or 3 cases deep 
and with adjustable shelves for loose merchan- 
dise. This method can be applied to any length 
and width of floor space required, This same 
ides will be used to encompass the wine wall 
shelving. The shelf merchandise will maintain 
a temperature range of 37° to 61° which can be 
adjusted to hold at a preselected temperature, 
and percentage of humidity to properly contain 
the product. 

The same method of zoned refrigeration will 
be used on all gondolas that will be used to 
merchandise estate and chatesu bottling of 
wine; cordials and liqueurs (that can be held in 
frozen or refrigerated state, thereby offering 
more true flavor and taste than is now possi- 
ble); gourmet foods and can beer. 

it will have an electronic pilferage detection 
system such os the sensormatic detection sys- 
tem which uses a sensitized dot in the price tag 
or sticker. It ia almost impossible to find the 
dot without special equipment. 

If the package or article is properly checked 
out through ao cashier, the dot ia desensi- 
tized by equipment under the counter. If the 
shoplifter conceals the package or article and 
gets by the cashier, the dot continues to give 
off electronic signals that are picked up by a 
sensitive detector at the exit, notifying security 
officers that 6 theft is taking place. 


Location Analysis 
Downtown City Location 


* Advantages Pedestrian traffic is principal 
advantage. Also availability of business mar- 
ket. 

* Disadvantages High rentals, competition, 
lack of parking facilities. 


Suburban 

* Advantages Upper income customers. 
Considerable home entertainment. Good gift 
market. 

* Disadvantages 
delivery costs. 


Lack of street traffic. High 


Industrial 

* Advantages Excellent 
Both business and labor. 

* Disadvantages Peak selling periods. Pay 
days, after working hours. Need for tots of 
small sizes, 


customer pool. 


Residential 
*Advantages Regular 
tunity for promotion. 
*Disadvantages Customers in mixed in- 
come groups. Therefore, need to maintain 
variety of services. 


customers. Oppor- 


Shopping Center 
* Advantages 
parking facilities. 
* Disadvantages Mostly female traffic. Dis- 
traction of other types of stores. 


Heavy traffic locations. Good 


Highway Location 

* Advantages Customer convenience.Heavy 
automobile traffic. 

* Disadvantages Not easy to “stop” cus- 
tomers. Need for extensive parking facilities. 

As mentioned above, there are opportunities 
to do business regardiess of the location. 


Considerations in Liquor Store Design 


Among the positive morketing trends thet are 
etfecting liquor store design today are the fol- 
lowing: 
1, The change in buying trends of the con- 
sumer public 
2. The new drinking sophistication of con- 
sumers 
3. The emergence of women as liquor store 
customers 
4. The home entertainment boom 
5. The constant flow of new brands, new 
products, new sizes entering the market to 
meet the new demands of consumers 
There are asiso some negative trends, and 
stores must be designed to cope with them. 
They are: 
1. The shortage of experienced personnel 
2. The high coat of overhead and daily opera- 
tion 
3, Extreme price competition in many sec- 
tions of the country 
4. Pilferage problems in some city areas 
5. Regulations, regulations, regulations 
In order to properly lay out and design 6 
liquor operation, the following points must be 
covered in order to achieve the utmost efficien- 
cy, flexibility, economy of operation, and profit: 
1. Location analysis 
2. Structural arrangement 
3. Liquor merchandising ‘problem’ areas 
4, Product placement 
5. Check-out system 
6. Traffic control 
7, Financing 
8. Interior designing 
9. Signs and display techniques 
10. Refrigeration requirements 
11, Electrical requirements 
12. Plumbing requirements 
13. Air conditioning requirements 
14. Heating requirements 
See Fig. 24 for some possible layouts. 


Interior Design 


The basic plan and operation of a liquor store is 
that of self-service, i.e., open shelving, but with 
a sufficient number of clerks available to help 
customers. Women are doing more shopping 
in liquor stores, particularly the neighborhood 
store, and are impulse buyers— they need and 
expect assistance in making selections. 
Storefronts are usually the completely open, 
see-through type without any window backs 
since many stsates require the entire interior 
of the store to be visible from the street. Be- 
fore starting any plans or sketches, check 
carefully with local and state liquor authori- 
ties about any specific requirements or restric- 
tions because they vary in each area. Merchan- 
dise in show windows may be protected by 
grilles or similar devices. Often only one 
entrance may be permitted, except when the 
store is within a shopping center. A separate 
delivery entrance is desirable, but must be well 
controlled from the office and, if possible, from 


the cashier, Exterior hardware should be 
omitted on this door. 

Show-window platforms should not be too 
deep, from 4 ft 0 in. to 5 ft 0 in. and should be 
on the low side, from 6 to 24 in. maximum 
above the floor. On the exterior, provision must 
be made for protection when the store is closed 
by use of an overhead rolling grille or a folding 
gate. This protection should be over all show 
windows and the entrance door. The entire 
premises including all wall and roof openings, 
such as air intakes and exhausts, must be pro- 
tected by a well-designed alarm system. 

The interior will be departmentalized to the ex- 
tent that hard liquors, wines, and beer are all 
grouped and displayed differently, Hard liquors 
are displayed and sold from shelving not unlike 
thet of a supermarket or super-drugstore, in- 
cluding the typical price or label holder on the 
shelf edge, and are weil illuminated from a light 
cone at the top of the shelving. 

Domestic, inexpensive wines may be dis- 
played and sold from shelving similar to that 
for hard liquor, Generally wines are stored 
lying down as in a wine rack except that several 
bottles would be grouped in one opening and 
directly under or over the opening would be an 
upright bottle carefully displayed to give good 
visibility for reading the label. Being able to 
read the label on a wine bottle is a must for the 
customer. Another method is to have sloping 
shelves with the angle changing to give a better 
view of the label. Again, all shelving is to be 
well illuminated. An illuminated wine chiller, 
with displays, is a must since many wines 
must be served chilled and a good, steady 
customer can be developed if he or she knows 
that a chilled wine can be picked up for im- 
mediate use. Pull-out shelves, which hold sev- 
eral bottles, are also handy so a customer may 
accumulate a selection or await a decision 
on final selection. 

Beer and mixers should be located at the rear 
and to the side and, if possible, stored and 
displayed in reach-in refrigeration. Where pos- 
sible, build these accommodations into the 
wall, Loading or refilling from the rear is highly 
desirable for this bulky merchandise. 

A gift, or specialty, section and impulse 
items should be adjacent to or part of the cash- 
ier or service counter. Other impulse items, 
such as gourmet foods, bar accessories, and 
giftware should be located so that they are easi- 
ly visible from the exterior. 

The cashier, or service counter, is generally 
located toward the rear of the store, except for 
very large operations where check-out counters 
and service carts, as in supermarkets, ure 
sometimes used. When in the rear, the counter 
should be large enough to accommodate at 
least two customers at the same time. Discuss 
with the operator of the store the special re- 
quirements for the working side of the counter: 
the various sizes of bags, wrapping materials, 
receiving compartments for inventory tags, 
handling of cash, and cash register security. 
An office working area is required. If possible, 
locate it so that from it deliveries can be con- 
trolled and a view of the cashier and of the en- 
tire store is possible. The entrance door must 
be equipped to announce the entering or leav- 
ing of any person. Liquor stores are prime tar- 
gets for hold-ups and pilferage. 

The center of the floor is generally kept free 
of fixed fixtures; use portable gondolas or 
islands. Displays often are made up of mer- 
chandise and containers and with material fur- 
nished by the suppliers. By keeping the center 
of the floor flexible, direction and location of 
displays can be changed. 

In addition to the general lighting and light- 
ing over shelving, provide adjustable spotlights 










throughout the ceiling area to highlight dis- 
plays and accent downlights over the cash- 
er 

For floor covering, carpet is preferred in the 
selling areas, or perhaps wood, and hard floor 
covering for the storage areas. 

If storage is on a level above or below the 
selling floor, a belt conveyor should be in- 
stalled. To expedite the handling of the heavy 
merchandise, portable roller conveyors should 
be used where there are long stock aisles. 
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Fig. 24 Typical liquor store layouts. (a) Small, self-service. (b) Semi-self-service. (c) Large self-service. 
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By MURRAY S. COHEN, AIA, Architect 


SHOE STORES 


Different requirements and customer demands 
have generally required separate stores for men, 
women, and children. A shoe store is o volume 
trade operation and is highly competitive. 

The storefront is the see-through type, with a 
large enclosed show window for display of the 
maximum number of shoes. Average depth of 
the show window is from 4 ft 6 in. to 5 ft 0 in, 
with platforms 2 ft 0 in. above the floor. Dust 
on shoes shows up very quickly, downgrading 
the merchandise, thus show windows should 
be enclosed and have tight sliding or hinged ac- 
cess doors, A ceiling display grid facilitates the 
handling of suspended items. In show win- 
dows, lighting must be predominantly incan- 
descent; fluorescent lighting is used only to 
provide general illumination, Provide an ex- 
haust to reduce the heat buildup from the 
lights. Floors will sometimes have removable 
plywood panels to which changeable materials 
are fastened by the window trimmer. 

The interior of this type of store must be 
arranged to accommodate the maximum num- 
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ber of seats allowing efficient circulation for 
the salemen’s traffic route from stock to cus- 
tomer and not crowding the fitting spaces in 
front of customer's chairs. Chairs must be com- 
fortable and have arms to provide separation 
between customers. Provide plenty of fixed or 
portable shoe-level fitting mirrors as well as 
occasional full-length mirrors so that custom- 
ers can get a full view of their entire figure. 
The shoe shelving generally has some exposed 
space in the sales area and some concealed in 
rear or side stock rooms or areas. Exposed 
shelving in sales areas should not be higher 
than can be reached without a step stool; con- 
cealed or stock-room shelving can extend up 
to 10 ft 0 in. Where the height is available, two 
levels, like library stacks, can be used. A cellar 
storeroom is required for reserves. (See Figs. 
25 to 27.) 

Cashier counter should be centrally located 
for good control and accessibility. The hose 
bar, accessories, and impulse items are general- 
ly located near or adjacent to the cashier. 

If possible, arrange for rear delivery of mer- 
chandise. An employee toilet, a combination 
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workbench for minor repairs, and a desk 
should be provided in the stock room, with 
quick access to sales room. In certain men's 
stores selling a better or higher-priced shoe 
there will be a shoeshine stand serviced by the 
porter or handyman. 

Floors in the selling area must be car- 
peted. In enclosed shopping malls the car- 
pet is often extended out into the vestibule, 
Stock rooms can have hard floor covering. 

Women’s stores usually are more plush, have 
more of a salon setting, and have less exposed 
stock in the sales area, Seating is more intor- 
mal, with love seats and groupings in addition 
to the individual well-upholatered seat. 

Adjacent to or part of the cashier counter 
there is an extensive hosiery, glove, handbag, 
and other matching accessories area. A slipper 
bar is usually o separate section. 

In the area or store for children it is highly 
desirable to have a raised platform, accessible 
by steps, so that the salesman can better ob- 
serve the fitting and walking without having to 
bend or lie down on the floor. 
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Fig. 25 (a) Sock bar. (b) Shoeshine stand. 
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By HERBERT ROSS 


Architecturally, the supermarket is a large- 
scale emporium of merchandise that doesnt 
have to shout to be noticed. 

Properly situated on its site, the supermarket 
and any “satellite shops,’ attached or not 
(shops which can be entered from the market 
or from a seperate outside entrance) offer a 
parking ratio of 3.6 sq ft to 1 sq ft of total store 
area. To obtain the necessary parking area in 
areas with high land costs, rooftop and base- 
ment parking should be considered. The satel- 
lite shops such as convenience grocery stores, 
liquor and drugstores, and a carry-out food 
shop remain open after the supermarket has 
closed for the day. 

New, free-standing supermarkets average 
22,700 sq ft to 31,000 sq ft with 75 to 80 per- 
cent of the total store devoted to selling space 
and the remaining 20 to 25 percent of floor 
space devoted to service areas such as storage 
coolers, prepackaging areas, grocery storage, 
etc. Weekly sales per square foot of selling 
space vary from $3.10/sq ft to $3.75/sq ft 
(Fig. 1). 

About 50 percent of the supermarkets total 
equipment and fixture investment is in refrig- 
eration equipment—meat, dairy, produce, 
frozen food, delicatessen, and the storage 
coolers necessary for each department. The 
remaining 50 percent is devoted to grocery 
items—half of which can be nonfood items, 
such as housewares, soft goods, glassware, 
health, and beauty aids. The most important 
square footage is that required by the check-out 
stands—one for each $10,000.00 of projected 
weekly volume plus an additional check-stand 
for future expansion (this is only a rule of 
thumb figure and varies with the region of the 
country and the type of service the market 
provides the customer). The accompanying 
plan, adapted to the individual operation re- 
quirements, provides a practical guide in the 
layout of a supermarket. 

Assuming proper location of the store on 
the site, one which makes it most accessible 
to traffic and parking, the next step would be 
to decide on the configuration of the store. 

Generally, free-standing markets tend to be 
rectangular in shape, with the narrower portion 
forming the front-to-rear dimension. Since 
most often the deliveries are at the rear, the 
various back room areas (preparation and 
storage) ore located at the rear of the building, 
leaving the selling space more or less square. 

At this point, the method of construction 
must be considered, particularly the location 
of any columns. Ideally, these should be kept 
out of the shopping aisles, Assuming a 7 ft 0 in, 
aisle between 4 ft 0 in. wide shelving islands, 
columns spaced in a multiple of 11 ft 0 in. will 
keep the columns out of the aisles. (Shelving 
can be cut to fit around columns, and this is 
preferred to columns in the shopping aisles.) 

Although refrigerated fixtures have been and 
can be located almost anywhere on the sales 
floor, most often they are located at the walls. 
They tend to be too large and bulky to be 
placed in any central location, where they 
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would obstruct the overall view of the store. 
The refrigerated cases should be placed as 
near as practicable to their associated work 
rooms and storage coolers, This also applies 
to the service departments such as the delica- 
tessen, in-store bakery, and snack bar. 

Since all merchandise purchases must be 
funneled through the check-out counters, they 
are all located in one location (usually at the 
front of the store near the exit door). 

The size of today’s supermarket makes the 


use of self-contained refrigerated cases (with 
a few exceptions) impractical. Therefore, some 
sort of centralized refrigeration system is 
employed. (All major refrigeration equipment 
manufacturers offer a form of centralized re- 
trigeration system and all are basically alike.) 
Such a system utilizes a bank of compressors 
and condensers (air- of water-cooled) located 
in one room with liquid refrigerant running to 
the individual cases and the heated gas being 
returned to the condensers, 
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New bank merchandising systems have been 
followed by a new bank architecture which no 
longer needs to follow the old idiom that o 
bank must retain its sloof dignity. Stability 
and strength are still to be preserved in the 
image of the bank, but not to extremes, 

Bonkers of today have recognized the 
increased mobility of the nation and the finan- 
cial needs of the average homeowner, and in 
combining the two have arrived at a new 
expression and image for the bank. In projec- 
tion of future trends, these bankers indicate 
thet the bank of the next decade will blend 
excitement and attraction with dignity and 6 
modern feeling of solidity, “The banks will be 
made more inviting through the further use of 
glass, color, and art; and by offering their 
services more conveniently; and through 
increased point of contact at the street and 
through drive-in fecilities.”' 

The innovation of the drive-in and walk-up 
window recognizes today’s informal, mobile 
living and extends the bank's services to 
make them more attractive and more conven- 
ient to the public. Elements that remain open 
after regular banking hours, such a6 o meeting 
room, savings department, and safety deposit 
vault, serve the needs not only of the customer 
of the bank but of the general public as well. 
Flexibility, then, becomes 4 key word in bank 
design. The bank of today cannot subsist under 
the old ides that a bank is for money only, 
especially when ite image is concerned with 
public activities along with regular banking 
activities, 

The place in which the bank's transactions 
take place should be attractive, friendly, and 
unimposing; @ minimum obstruction between 
the customer and the bank's representatives 
is 8 must, 

However, before any design requirements 
can be made, the building requirements (both 
personnel and departmental) must be firmly 
established and the basic philosophy of bank- 
ing operations and building design agreed 
upon. 


DESCRIPTION OF SPACES 


1. Public spaces 
a. Lobby. This must be easily accessible 
to the public. It contains reception/ 
information, loan officers, tellers, and 
check-writing desks. 
(1) If located on the lower level or 
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second floor of a building, escala- 
tors are recommended for public 
conveyance to the lobby. 

(2) Tellers should be loceted so that 
they are easily accessible and so 
that the spaces surrounding them 
allow easy circulation of the 
public. 

(3) Loan officers and others who have 
direct contact with the customer 
should be resdily available. 

(4) Check-writing desks should be 
placed so as not to block circula- 
tion, especially of the lineup 
space in front of the tellers. 

b. Tellers are usually located at one side 
of the bank to allow for expansion. This 
is usually considered to be the most 
flexible of all schemes. 

c. Officers’ platform. This should pro- 
vide open space for contact officers, 
cubicles for collection officers, and 
offices for the installment loan and 
commercial loan officers. A conference 
room should be provided in this ares 
unless the need warrants more than 
one. 

d. Access to the safety deposit vault 
should be provided for customers. 
Access to the money vault for tellers 
should be provided. 

2. Operations. This is the department that 
makes sure the bank is run on @ steady, 
professional basis. It takes care of all 
the clerical work required to run the bank 
and keep its records in order. 

a. Bookkeeping department. This should 
be in close proximity to tellers, since 
this is where the tellers receive and 
give all the information they need. 

b. Proot department. This is not acces- 
sible to the public. It can be separated 
from the other areas, but should be 
fairly close to the deta processing 
area. 

c. Data processing srea. Special air 
conditioning is required here. False 
floors are recommended to house 
the electric cables. 

d. Clerical, mail, and other various 
minor services os required by the 
individual situation, The mail room 
is usually located in close proximity 
to the proof department. 

e. Fireproof records vault, to service 
proof, trust, and bookkeeping depart- 
ments. This does not have to be 
adjacent to all three, but sccess 
must be provided for all three. 
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f. Satety deposit vault, fireproof, This 
provides boxes for the storage and 
safekeeping of customers’ valuables. 
Coupon booths of minimal size and e 
conference room large enough to hold 
10 to 20 people should be provided. 

g. General services. This includes 
toilets, employees’ lounge, snack 
bar, mechanical equipment, mainte- 
nance, and PBX. 

h. Drive-in and walk-up tellers. These 
teller windows are an @ ntiel part 
of a bank. Their design should be 
carefully considered with regard to 
flow of traffic and security. 

i. Trust department. This is one of the 
bank's major services to the public. 
it is here thet trusts, probstes, ac- 
counts, etc., are put in effect and 
carried out. Thies area also needs a 
lawyers’ department. 

j. Auditorium/meeting room able to seat 
200 to 300. This room is mostly used 
by the public and is often loaned 
rent free. Rest room facilities, «6 
stage, storage space, and coffee bar 
should be included, This room should 
be thought of as an all-purpose room. 
In addition to serving as a meeting 
room, it will facilitate the training of 
bank personnel. 





. Executive suite. Usually includes offices 


for the senior vice-presidents, board 
members, and president plus all the 
personnel they need to continue their 
business. A conference room and board 
of directors meeting room are re 
quired. 


. Buildings. It is the duty of this depart 


ment to maintain the physical building, 
keep records, and collect rental fees for 
all spaces in the building owned by the 
bank. 


. Legal department, This department 


keeps the bank's legal business in order. 
A library/conference room is usually 
included in this area. 


. Date processing. This department helps 


to facilitate and process the bank's 
checking, payroll, operations, and other 
procedures. 


. Mail room. The mail room usually con- 


tains the addressograph,  microtilm 
equipment, duplicating machines, and 
other equipment necessary to run this 
operation, This area should be located 
near » service yard or elevator and in 
conjunction with the printing/purchasing 
department. 
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By LENDAL H. KOTSCHEVAR and MARGARET E. TERRELL 


SPACE REQUIREMENTS 


Adequacy of space will influence building and 
operating costes and efficiency. When space is 
too amall, labor time and effort are likely to 
increase and the volume and quality of output 
decrease, When it is too large, building and 
maintenance costes are excessive. 

Decisions pertaining to space allowance 
may be strongly affected by the limitations of 
investment funds and available space. Ample 
apace is sometimes provided by means of low- 
cost materials and equipment of such interior 
quality that they have short and unsatisfactory 
service life. In other instances, space is 
restricted to a point where it prohibits profit- 
able volume or the best utilization of labor. 
Space allowances in relation to investment 
should be balanced in terma of (1) proposed 
permanence of the facility, (2) acuteness of 
need for the specific operation, (3) essentials 
for operating efficiency, (4) desirable standards 
in terms of appearance, sanitation, and good 
quality of production and service, and (5) 
immediate and future costs, depreciation, 
upkeep, and maintenance. 

Facts peculiar to the particular establishment 
should be used as the basis for determining 
space needs. Requirements will vary for 
facilities of e given type and volume. Location; 
type of operation; clientele; frequency of 
deliveries of supplies; kind of food used, such 
as fresh, frozen, or canned; and the complete- 
ness of processing to be done will cause 
variation in production and storage require- 
ments. The policies of those in charge will 
have an influence, Certain general information, 
such as numbers to be served, turnover, 
arrival rate, and type of service, will be helpful 
in deciding dining area needs. 

Study ie required to clarify immediate and 
future needs in food production. Choices 
should be made between mest cutting or 
portion-ready meats, a baking section or use 
of commercially bakea products, and the use of 
unprocessed versus processed foods. If 
enlargement is probable, studies made before 
the building ia planned as to how space may 
be added and how the initial plan should be 
designed to minimize ultimate cost, will be 
helpful. 

It is well to block out space allowances 
according to functions that the facility is to 
perform. Calculate area requirements in 
terms of: (1) volume and type of service, (2) 
amount and size of equipment to be used, (3) 
number of workers required, (4) space for 
needed supplies, and (5) suitable traffic ares. 
The dining area location and space allowance 
are usually determined first, the production 
areas next in terms of specific relationship 
to the dining erea, and the other sections as 
required to the Planners should be careful 
in accepting general space recommendations. 
There are many variations. 





Food Service Planning, John Wiley & Sons, 
New York, 1967 


Dining Area 


Space for dining areas is usually based on the 
number of square feet per person seated times 
the number of persons seated at one time. 


Space Requirements The patron's size and the 
type and quality of service should be consid- 
ered. Small children may require only 8 sq ft 
for a type of service in which an edult would 
need 12 sq ft for comfort. A banquet seating 
allowance might be as little as 10 sq ft per 
seat and thet for a deluxe restaurant as much 
as 20 sq ft. The amount of serving equipment 
in the dining area and lineup space will influ- 
ence needs. Lost space must be considered. 

The diner’a comfort should govern allow- 
ance. Crowding is distasteful to many people. 
it is likely to be tolerated more readily by 
youngsters than by adults. It is more accept- 
able in low-cost, quick-service unite than in 
those featuring leisurely dining. Both young 
and old enjoy having sufficient elbow room 
and enough spece so that dishes of food and 
beverage sre not crowded. Place settings for 
adults usually allow 24 In. and for children 
18 to 20 in. (Table 1). 


TABLE 1 Square Feet per Seat Used for 








Various Types of Food Operations 
Type of operation Square feet per seat 

Cafeteria, commercial ....... 16-18 
Cafeteria, college and 

industrial .. 2.2.2... 12-15 
Cafeteria, school lunchroom. . . . 9-12 
College residence, 

table service... .. =... 12-16 
Counter service... .....--5- 18-20 
Table service, hotel, 

club restaurant. 15-18 


Table service, 
minimum eating 
Banquet, minimum 


11-14 
10-11 


All of the areas in « dining room used for 
purposes other than seating are part of the 
square footage allowed for seating. This does 
not include waiting sress, guest facilities, 
cloakrooms, and other similar areas. Excessive 
loss or use of space for other than seating 
in the dining area will, however, increase 
needs. Structural features of the room should 
be considered. Width and length of the room, 
table and chair sizes, and seating arrangements 
affect capacity. 

Service stations may be estimated in the 
proportion of one small one for every 20 seats 
or a large central one for every 50 to 60 places. 
The advisability of having a central serving 
station will be influenced by the distance of 
the dining erea from the serving area. It is of 
special value when production and dining are 
on different floors. Plumbing and wiring and 
whether supplies sre delivered mechanically 
will influence location of the stations. Smell 
substations for silver, dishes, napery, bever- 
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ages, ice, butter, and condiments may measure 
20 to 24 in. square and 36 to 38 in. high. The 
size of central stations varies from that for o 
small enclosed room to that of o screened 
section measuring approximately 8 to 10 ft 
long by 27 to 30 in, wide by 6 to 7 ft high. 

Table size will influence patron comfort and 
efficient utilization of space. in a cafeteria, 
for example, where patrons may dine on their 
trays, it is important that the table be of ade- 
quate size to accommodate the number of 
trays likely to be there. Four trays 14 by 18 
in. fit better on a table 48 in. square than on 
a table 36 or 42 in. square. Small tables, such 
as 24 or 30 in. square, are economical for seat- 
ing but ere uncomfortable for large people. 
They are only suitable in crowded areas for 
fast turnover and light meals. Tables having 
common width and height allowing them to be 
fitted together will give flexibility in seating 
arrangements, These are particularly good for 
banquette or cocktail-type bench seating 
slong « wall. Tables for. booths sre difficult 
for waitresses to serve if they are longer than 
4 ft. The width of booths including seats and 
table is commonly 5% ft. A lunch counter 
will have a minimum width of 16 in. and a 
maximum width of 24 to 30 in. The linear feet 
are calculated on the basis of 20 to 24 in. per 
seet. The maximum area best served by one 
waitress is generally 16 ft of counter. This 
will give eight to ten seats. U-shaped counters 
make maximum use of space and reduce travel. 
Space in depth of 8% to 11 ft will be required 
tor avery linear foot of counter. This will pro- 
vide 3 to 4 ft of public aisle, 2'4 ft for aisle 
space for employees. A width of 4'4 ft is desir- 
able where employees must pass. 

Calculate aisle spsce between tables and 
chairs to include passages area and that occu- 
pied by the person seated at the table. A 
minimum passage area is 18 in. between chairs 
and, including chair area, tables should be 
spaced 4 to 5 ft apart. Aisles on which bus 
carts or other mobile equipment is to be 
moved should be sized according to the width 
of such equipment. 

The best utilization of space can often 
be arrived at through the use of templates 
or scaled models. Diagonal arrangement 
of square tables utilizes space better then 
square arrangement and yields a more trouble- 
free traffic lane. Lanes that pass between 
backs of chairs are likely to be blocked when 
guests arise or are being seated. 

Table heights in schools should be chosen 
for the comfort of children. In units patronized 
by many grades a compromise height will be 
needed between the 30 in. normally used for 
adults and the 24 in. suitable for children, or 
two sizes may be used in different sections of 
the room. A table length to seat four, six, or 
eight is preferable to longer ones. 


Number of Persons Allowance The number of 
persons to be seated at one time is the second 
point of information needed for calculation 
of the dining room size. The total number of 
seats required at one time, multiplied by the 
space required for each seat, will give the 
total number of square feet needed in the 
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dining area. The number of times a seat is 
occupied during a given period is commonly 
referred to a8 “turnover.” The turnover per 
hour, times the number of seats available, gives 
the total number of patrons who can be served 
in an hour. If peak loads, or number to be 
served at one time, are known, the number of 
seats required can be estimated. 

Turnover rates tend to vary, for they are 
influenced by such factors as the amount of 
food eaten, the elaborateness of the service, 
and the diner's time allowance. A breakfast 
meal of few foods may be eaten more quickly 
than dinner, and a simple fare faster than a 
many-course meal, Turnover is quickest in 
dining rooms where food has been prepared 
in advance for fast service and where patrons 
serve themselves and bus their soiled dishes. 
The turnover time is speeded up 10 percent 
by patrons removing their soiled dishes so that 
tables are quickly available for other guests. 
Deluxe service for leisure dining, involving 
removal and placement of several courses, 
takes the longest time. Although specific 
turnover may vary from 10 minutes to 2 hours, 
actual eating time is normally 10 to 15 minutes 
for breakfast, 15 to 20 minutes for lunch, and 
30 to 40 minutes for dinner. 

The calculation of occupancy of seats in a 
dining room must take into consideration a 
certain percentage of vacancy, except where 
8 given number are seated at one time accord- 
ing to assignment. in table-service dining 
rooms this has been estimated as 20 percent 
of total capacity, in cefeterias from 12 to 18 
percent, and for counter operations 10 to 
12 percent. Many factors influence this per- 
centage, such as patrons arriving at different 
times, irregular rate of turnover, and reluctance 
to share a table with strangers. 

The table sizes used in the dining room will 
affect occupancy. It is often desirable to 
provide for groups varying from two to eight, 
with a predominance in most dining roome 
of those for two people. The "“deuces" may be 
of a size and shape that can be put together to 
form tables for larger groups. In metropolitan 
arens where many tend to dine alone, wall 
bench-type seating and tables for two with a 
center ridge or line denoting space for one have 
been used successfully. Chairs with a “tablet- 
arm” that will hold a tray have been used for 
fast turnover in crowded areas. 

The utilization of seating capacity tends to 
be greater for cafeterias than for table service. 
The patron may spend 25 to 50 percent of the 
time while seated at the table waiting for 
service. The cafeteria diner may begin esting 
as soon as he is seated. One cafeteria line 
can serve four to eight patrons per minute 
depending on (1) the speed of the servers, 
(2) the elaborateness of food selection, (3) 
convenience of the layout, and (4) the type 
of patrons. At these rates, 240 to 480 patrons 
will need to be seated within an hour. If the 
turnover rate is two per hour, then from 120 
to 240 seate will be used. However, if 15 
percent of the total capacity at the peak period 
remains unfilled, then between 140 and 280 
seats will be required. An additional 14 to 
28 seats or 10 percent would be needed if the 
patrons do not bus their soiled dishes. 

Patronage estimates for facilities of different 
types may be guided by the number of persons 
in residence, enroliments in sa school, an 
industry's payroll, the membership of a club, 
or the amount of traffic in an office or shop- 
ping area. In each case a certain percentage 
may normally be expected to dine in the facility 
provided, The percentage will be influenced 
by such factors as its location in relation to 
other facilities, the patron's buying power, 


the price plan (on the basis of subsidy or prof- 
it), patron's mealtime allowance, and conven- 
ience of the location. 

The patronage estimate for a college cafete- 
ris should take into consideration the number 
of students who live at home, are members of 
# live-in group, such as an organized house, 
and the number of other dining facilities 
available on or near the campus. A college 
residence providing table service may have 
to allow a seating capacity that is 110 percent 
of occupancy if a policy exists for having 
“special quest’ occasions and seating all at 
one time. 

An industrial lunchroom may serve os few 
os 25 percent and as many as 90 percent of the 
payroll. Clues to probable patronage may be 
drawn from such factors as nearness to other 
esting facilities, wage rates, type of work, 
prices to be charged, convenience, quality, 
and attractiveness. The attitude of manage- 
ment toward the lunchroom may affect patron- 
age also. Pride in providing a good service for 
the industrial family as opposed to a take-it- 
orleave-it attitude tends to win favorable 
response. 

The size of a dining room in as hospital 
should be determined as to whether it is to be 
used for employees, patients, or guests, or 
any combination of these. The type of hospital 
and the number of ambulatory patients should 
also be considered. The type of hospital will 
also influence the number of personnel em- 
ployed. The ratio of personne! to patients 
will vary from 1 to 3, depending on how much 
special care is required or how much teaching 
and research are done. Good food and reason- 
able prices will attract a high percentage of 
those eligible to eat in the facility. 

School lunch participation varies 25 to 75 
percent and s good percentage for planning 
is 60 to 75 percent of enrollment. Where 
prices are low, the food good, meal selections 
appealing, and the food service carefully 
integrated with the educational program, the 
percentage will be high. 

Banquet seating requires planning because 
maximum seating potential means maximum 
profits. Folding tables 30 in. wide are popular. 
These are obtained in varying lengths, but 72 
and 96 in. are commonly used. The spacing 
for the legs should be such as to silow for 
comfortable seating when the tables are joined 
end to end and place settings ore laid on 
24-in. centers, 

Restaurant operators should consider space 
in relation to patronage volume essential for 
a profitable business. Labor, food, and operat- 
ing costs must be met and a profit realized 
that covers risk-bearing effort expended and 
return on investment. Essentin! income is 
weighed in the light of probable patronage and 
probable average check. The number of seats 
provided in planning must cover this need. 

Flexibility in seating capacity is often desir- 
able. People do not like to be crowded nor do 
they enjoy the lonely experience of being 
seated in a huge ares occupied by only a few. 
Sparse patronage creates an impression of 
poor popularity, Separate rooms, folding 
doors, screens, or other attractive devices can 
be used to reduce size of an area during siack 
periods. Sections left open should be those 
easiest to serve. Baiconies, back rooms, or 
other less desirable space can often be used 
for overflow numbers that occasionally require 
service. 

A common experience in many dining room 
operations is the need for more seating at 
one meal than at others. This may be due 
either to increased numbers or different 
turnover rates. A residence cafeteria serving 


600 men has an overflow room seating 100, 
which it uses only at dinner. The night meal 
is not only larger but the men dine in a more 
leisurely fashion. The room is available for 
serving other groups at breakfast and lunch. 

Commercial restaurants located in shopping 
or office sarees often have a heavier demand 
at noon than at the dinner hour. Rooms used 
for general patronage at noon may be closed 
at night or provide space for private dinner 
parties. Entrances to these rooms should not 
require passage through the main dining 
room. Convenience for special service is 
important. 


Production Areas 


A frequently used rule for allotting apace for 
the kitchen is that it should be one-third to one- 
half the area of the dining room. It has been 
found unsatisfactory, however, to go by a set 
space allowance for this area. Detailed study 
of space allocations leads to the conclusion 
that percentages in relation to the dining area 
are “completely unrealistic and unreliable.” 
An analysis of specific needs is required. Many 
factors influence space requirements, such as: 

1. Type of preparation and service 

2. Amount of the total production done in 
the unit 

3. Volume in terms of the number of meals 
served 

4. Variety of foods offered in the menu 

5. Elaborateness of preparation and service 

6. Amount of individual service given, as in 
@ hospital tray service 

7. Seating and service plan, whether on one 
floor or many 

The cost of providing space, equipment, and 
labor is sufficient to merit careful calculation 
of the best type of operation before planning. 
New products on the market, new cooking 
methods, and new equipment available should 
be evaluated. The use of preprocessed pro- 
ducts in many metropolitan areas has made a 
pronounced change in the amount of space 
allotted for bake shop, meat cutting, and vege 
table preparation sreas. Where portion-cut 
meats are readily available, it is questionable 
whether even 5 large establishment can afford 
to equip and provide skilled labor for a butcher 
shop. The use of large quantities of frozen 
foods affects storage needs, The cost and 
quality of market products, their availability, 
and the frequency of deliveries are all to be 
considered, 

Variety in menu selection and elaboration of 
foods tend to increase space needs in work 
areas and storage. Small amounts of numer- 
ous items do not permit stacking and bulk 
packaging. Elaboration of food often involves 
individual portion treatment, with individual 
casseroles, for example, as compared to bulk 
steam table pans. A hospital food service 
requiring many special diets serves as 8 com- 
mon example of menu variety and individual 
portion treatment imposing special space 
requirements. 

The equipment provided will affect the space 
needs, Garbage and refuse, for example, may 
require a sizable area for storage awaiting 
pickup. Disposal units for food garbage, incin- 
erator for burnable refuse, and @ crusher for 
tin cans will greatly reduce the amount to be 
held. Frequency of garbage collection will mini- 
mize the space needs. 

Structural features of the building may 
influence the utilization of space. The shape 
of the kitchen, location of ventilation and ele- 
vator shafts, support columns and partitions 
should be considered in relation to an efficient 
layout for work. The location of entrances and 


exits for a good flow of traffic, window place- 
ment, suitable space, and relationship of sec- 
tions need consideration, Eliminate partitions 
whenever possible; this will reduce space 
needs and also permit easier supervision of 
production areas. 

Kitchens serving » smaller number require 
o larger square footage per meal than those 
serving a larger number. The following data 
used for industrial cafeterias show the rate at 
which space needs per meal tend to decrease 
as the number served increases (Table 2). 


TABLE 2 Variation in Space Needs in Relation 
to Numbers Served 








Square feet Variation in 

Meal load per meal square feet 
100-200 §.00 §00-1,000 
200-400 4.00 800-1,600 
400-800 3.50 1,400-2,800 
800-1,300 3.00 2,400-3,900 
1,300~-2,000 2.50) 3,250-5,000 
2,000-3,000 2.00 4,000-6.000 
3,000-5,000 1.85 §,500-9,250 





Pianners ore often asked to make estimates 
of space needs before having an opportunity 
to make policies or detailed plans for opera- 
tions. Figures thet will be found useful in 
making such estimates are given in Table 3. 
These figures pertain to average kitchen areas 
found in different types of food facilities. Their 
use is to be regarded as tentative and to be 
measured caretully in terms of specific needs. 
The square footage given is to be multiplied by 
the maximum number of meals estimated per 
hour of service, in order to find the total space 
requirement. 

After production policies have been estab- 
lished, work areas may be blocked out in terms 
of the equipment needs and the number of 
workers required to do the work in a section. 
Linear space, depths, and heights for work 
centers should be controlled in terms of aver- 
age human measurements. This will include the 
reach to and grasp of material or equipment 
used in working. The length and width of the 
work table is adjusted in terms of the amount 
and size of equipment that will rest on it during 
the progress of work. The linear measurement 
will very in terms of the number of workers 
using It at one time. 

The width of the table may be 24 to 30 in. 
unless dishes or food containers sre to rest 
at the back of the table. Tables 36 in. wide are 
preferable when the back of the area is used for 
such storage. Where two workers work oppo- 
site each other, a table 42 in. wide may be used. 
A work area of 4 to 6 lin ft will be within con- 
venient reach of the average person. Tables 8 
to 10 ft long are used if two people are working 


side by side. A height of 34 in., commonly used 
as a working height, should be evaluated in 
terms of specific work done and equipment 
used. 

Aisle space should permit free, easy move- 
ment of essential traffic. The minimum width 
for a lane between equipment where one per- 
son works alone is 36 and 42 in. where more 
than one is employed and where workers must 
pass each other in the progress of work. Where 
mobile equipment is used, 48 to 54 in, are 
recommended. At least 60 in. are needed tor 
main traffic lanes where workers regularly 
pass each other with mobile equipment. If 
workers or equipment must stand in the lane 
while working, appropriate space should be 
allowed for this. Thought should be given to 
space for doors opening into an aisle and for 
handling large pieces of equipment, such as 
roasting pans, baking sheets, and stock pots. 

Main thoroughfares should not pase through 
work centers. Compactness is essential for 
step-saving. It is well for the work centers to 
be in close proximity to main traffic lanes, with 
easy access to them. It is important both to 
avoid distraction from outsiders passing 
through work centers and to conserve space. 
Work centers at right angles to traffic lanes 
are efficient (Fig. 1). 

The percentage of floor ares covered by 
equipment varies according to production 
needs and the type of equipment used. A satis- 
factory layout may claim less than 30 percent 
of total space for equipment while work areas, 
traffic lanes, and space around equipment for 
easy operstion and cleaning may require 70 
percent or more. 

For hospital production and service areas, 
20 to 30 sq ft per bed is suggested. The need 
is reduced as the number of beds increases — 
approximately 30 sq ft per bed for a 50-bed, 
and 20 sq ft per bed for a 200-bed hospital. 
This allowance does not include major storage 
areas, dining rooms, employee facilities, or 
floor serving pantries. 


Serving Areas 


Space allowance of serving areas should be 
adapted to the needs of the specific facility. 
The menu, organization of work, and number 
served will influence size. The type of service 
will also be influential in dictating space 
needed. 

In cafeterias the counter length should be 
regulated by the variety and volume. Excess 
spece partially filled is unattractive, but crowd- 
ing is also undesirable. An estimate that may 
be used for allotting width is 14 ft. This allows 
for 4 ft as patron lane space, 1 ft tray slide, 2 ft 
counter width, 4'4 ft for workera, and 2\% ft 
for back bar. The size of the tray should dictate 
the width of the tray slide. The average length 
of counters in college residence halla and 
hospitals is found to be 30 to 32 ft, while those 


TABLE 3 Square Feet of Kitchen Space per Meal for Food Facilities of Different Type 


CS 
Estimated maximum meals per hour 





Type of facility 200 or less 200-400 400-800  800-1,300 1,300-7,500 
Cafetetlessaicae sawwises 7.5-5.0 §.0-4.0 4.0-3.5 3.5-3.0 3.0-1.8 
HONE 5. cckt tin ae 18.0-4.5 12.0-4.6 11.0-4.6 10.0-4.0 8.0-4.0 
MES retseaiare se asenyuie 49 18.0-4.0 7.5-3.0 8.0-3.0 4.0-3.0 4.0-3.0 
Industrial lunchrooms . . . . - 7.5-5.0 4.0-3,2 3,5-2.0 9.0-2.0 2.5-1.7 
Lunch counters. . . 7.5-2.0 2.0-1.5 
Railroad dining car... . 1.6 
Restaurants (service)... . . 7.0-4.0 §.0-3.6 5.0-3.6 §.0-3.0 §.0-3.0 
School lunchrooms. . . 4.0-3.3 3.3-2.2 3.0-2.0 2.5-1.6 2.0-1.6 
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in school lunchrooms average around 15 to 20 
ft. Some commercial cafeteria counters may 
be 70 to 80 ft long, but counters over 50 ft long 
are frequently considered inefficient. Twenty 
feet is usually thought of as a minimum but, 
under special conditions and where a limited 
menu is served, 6 to § ft may be sufficient. 
The trend is toward shorter counters with 
mobile serving units or dish holders set at right 
angles to the counter, Smoother service and 
greater speed sre achieved. Counter height 
may be set at comfortable levels for workers 
and patrons. Schools may have lower counters 
so that children may see the food and push 
their trays along a slide as they sre served. 
For little folk, 28 to 30 in. is desirable, with 
counters narrow so that servers may reach 
over to assist a child. A solid tray slide tends 
to result in fewer accidents than those made of 
bars or tubing. Plastic trays measiiring 9 by 12 
in., compartmented, and of pastel colors are 
popular. Slides for these may be on the servers’ 
side of the counter for ease of service and to 
eliminate spillage or accidents. The child picks 
up the completed service at the end of the line. 

Some planners use, as a rough guide, one 
counter or line for every 250 to 300 patrons 
served, but arrival rate, speed of service, and 
turnover are more reliable factors to consider 
in establishing the number of lines required, 

Hospital service space will depend upon 
whether central or floor service is used, trays 
are set up in serving pantries, and modified 
diets are set up in line or in a diet kitchen. 
Space must be allowed for bulk food trucks, 
tray trucks, small tray carts, or special dis- 
pensing units used. 

Short-order units where food moves directly 
from production to the consumer require the 
least service space. The need for an inter- 
mediate station is eliminated. Step-saving com- 
pactness saves space. The units requiring the 
most space sre those furnishing elaborate or 
highly individualized service. 


Receiving and Storage Areas 


Space allocation for receiving and storage must 
be based on specific needs. The volume and 
type of items received and stored should be 
considered. Although the average operation 
may find a dock 8 ft deep and 12 ft long suffi- 
cient for receiving items, this would not be 
sufficient for a large one, The space require- 
ment in square feet for food storage for 30 days 
has been calculated by some as approximately 
one half the total served or, if 1,000 are served, 
500 aq ft may be used as a tentative figure for 
total food storage needs. Cases of 6/10's 
stacked 6 cases high on flat trucks will have a 
bearing weight of approximately 250 to 300 Ib 
per eq ft. Skid sizes should be 3 by 2'4 ft by 
8 to 12 in. high. Where heavy items, such as 
10-gal cans of milk, ere stored, bearing weights 
may be increased. One case of 6/10's, 24/2'4's, 
or 24/2's weighs approximately 50 Ib and 
occupies 1 cu ft. 


Common Storage The volume of canned food 
needed to serve 100 persons three meals daily 
for one month is estimated at approximately 45 
ceases of 6/10's or equivalent. The maximum 
stack height will be 6 or 9 cases or approxi- 
mately 72 in. Accessibility of items that differ, 
as well as volume, will govern the number of 
stacks needed. A total of 3 cu. ft per stack 
is estimated to include floor space covered by 
a case of canned food, plus a share of aisle 
space. One thousand cases piled eight high in 
125 stacks will require 375 sq ft or # storage 
area approximately 20 by 20 ft. Storeroom 
sisies may be as narrow as 36 in., but 42 or 48 
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Fig. 1 Flow diagram showing functional relationships. 


in, are preterred. Wider aisles may be required 
if trucks are used, A 3-ft skid on a hydraulic 
jack needs maneuvering room. If rolling bins 
or garbage cans on dollies are used for storage, 
plan location for these. If cans or bins are 
under shelves, adjust height of bottom shelf 
to clear and allow for work space for removing 
food from these containers, Fixed shelving 
will be best when planned to suit the sizes of 
items stored. Consider both interspace and 
depth suitable. Condiment bottles, cereal pack- 
ages, and canned goods differ in package sizes 
and in stacking quality. The depth of a shelf 
should accommodate either the width or length 
of the case, and the interspace should be ade- 
quate for the number to be stacked one on top 
of another, Allow 1) to 2 in. as free space 
for ease of positioning. Add thickness of sheiv- 
ing to interspace when stating measurements 
between centers. 

Position heavy items to reduce lifting and 
facilitate dispensing. Drums of oil and vinegar 
should have spigots and be equipped with 
pumps or located on cradies. Table surface 
and seales should be located for convenient 
issuing of dry stores, Plan to have all products 
at least 6 in. above the floor or movable to facil- 
itate cleaning of storage area, Limit height 
of top shelf for easy reach without aid of stool 
or stepladder. The average vertical reach of 
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men is 844 in. and of women 81 in, Use of the 
top shelf for light, bulky packages, such as 
cereal, is recommended. 


Retrigerated and Low-Tomperature Storage There 
sare many tactors affecting space needs for 
refrigerated and low-temperature foods. 
Across-the-board figures generally should be 
used only in preliminary estimates. The quan- 
tity stored at one time will dictate the storage 
needs. Variation in the type of storage also will 
be indicated by the types of items to be stored. 
Allocation in preliminary planning may be as 
follows: 20 to 35 percent for meat (portion- 
ready meats require 4 to less space than 
carcass or wholesale cuts); 30 to 35 percent 
for fruits and vegetables; 20 to 25 percent for 
dairy products, including those in serving 
areas; 10 to 25 percent for frozen foods; and 
5 to 10 percent for carry-over foods, salads, 
sandwich material, and bakery products. A 
requirement of 15 to 20 cu ft of refrigeration 
per 100 complete meals has also been used by 
some planners. Others state 1 to 1'4 cu ft of 
usable refrigerator space should be provided 
for every three meals served. Analysis of a 
number of award-winning installations indi- 
cated that approximately 0.25 to 0.50 cu ft of 
refrigerated walk-in space was provided per 
meal served, and frozen walk-in space approxi- 
























mated 0.1 to 0.3 cu ft per meal served. Addi- 
tional low-temperature or refrigerated space 
in terms of réach-ins was not calculated. In 
some climates, refrigerated space must be pro- 
vided for dried fruits, nuts, cereals, and other 
foods to prevent weevil and insect infestation, 

A walk-in becomes feasible for an operation 
serving 300 to 400 meals per day, and refriger- 
ated pass-throughs can be added when from 
400 to 500 meals are served per day. A walk-in 
5 to 6 ft wide does not permit storage on both 
sides with adequate sisie space. Storage space 
of 1% to 2 ft should be allowed on either side 
of the aisle. If crates or cases are stored, this 
may have to be increased. Aisles of 30 in. are 
usually too narrow; 42 in. are desirable. If 
mobile equipment is moved in and out, aisles 
may have to be wider. Walk-ins that are 8 to 9 
ft wide and about 10 ft long are minimum size. 
This allows for two storage areas 30 in. wide 
with a 3 to 4 ft aisle. If added width is desired 
for storage space in the center, allowance for 
storage areas of about 3 ft wide and 42 in. mini- 
mum aisles should be provided. Large walk-ins 
may be designed for lift truck operation, with 
doors opening from the receiving dock on one 
side and into the kitchen opposite. If this is 
done and lift trucks are used, space must be 
provided in storage aisles for their working 
and turning around. Doors should be a mini- 
mum of 42 in. wide to admit large crates and 
containers or be sized to suit mobile equip- 
ment. Doors to low-temperature areas are most 
often planned to open into a refrigerated area. 
If this is not done a heating device may have 
to be installed on a door opening into a warm 
area to prevent its freezing tight from conden- 
sation. About 12 to 15 sq ft must be kept free 
for every door opening. About 45 Ib of frozen 
food, if stacked in cases, can be stored per 
cubic foot. About 30 to 35 Ib of refrigerated 
food can be stored per cubic foot. 


Sanitation Areas 

Dishwashing Area The space required for the 
dishwashing operation depends on the meth- 
ods and equipment used. In all instances there 
must be adequate room to receive the volume 
of soiled dishes likely to arrive at any one time, 
plus space for scraping, stacking, and placing 
in baskets on a conveyor of a machine or into a 
prerinsing operation. The dimensions may be 
only 30 to 36 in. for @ single tank machine, 
60 to 72 in. for sinks, or 7 to over 30 ft for a 
conveyor-type machine. The requirements in 
the clean dish area will vary. It is important that 
there be enough space for dishes to be exposed 
to air for sufficient time to air-dry before stack- 
ing. For a basket-type machine, it is well to 
allow space equal to that required for three 
beskets, a stack of trays, and three or four 
stacks of dishes. For basket machines, it is 
usually recommended that the clean dish area 
occupy 66 percent of the total table space 
and the soiled dish area, 40 percent. 

Methods used for transporting and storing 
dishes will influence space needs. Where 
mobile storage equipment is used, more space 
is needed for the several units than where 
one cart is used for transporting and is repeat- 
edly loaded and unloaded. A table surface is 
desirable for sorting, treating, or inspecting 
silver and other tableware. The installation of 
a domestic washer and drier in the dishroom 
may require space. 


Pot and Pan Section Provide a soiled utensil 
collection area adequate for the largest volume 
that normally arrives in the section at one time. 
The busiest periods are likely to occur when 
preparation containers are emptied for service 


theorems finns = 


Fig. 1 


Fig. 2 Banquette seating arrangements and limiting 
dimensions including space for access and service. 


Fred Lawson, Restaurant Planning and Design, The 
Architectural Press, Ltd., London, 1973. 
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WALL OR OTHER FIXED OBSTRUCTION 


LIMITS OF AISLE 


Fig. 4 Table and chair units. 
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Abs. Des. | Comfort- 
Min. Min. able 
3-0 3 1-9 
Ap Public circ'n to to to 
ao |__ 50 5-0 
+6 | 4-0 4-0 
As Service aisle to to to 
Sg ee el "le 5-0 5-6 
1-8 | 2-0 | 2-0 
8B To wall | to to | to 
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| o | é 
C Between units to | to iO 
- 1-0 
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Length to to to 
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8 | 2-2 2-4 
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all dimensions in feet and inches 
Abs, Des Comfort- 
Min. Min sable 
“1-10 2-3 3-0 
Ap Public circ'n te to to 
4-6 5-0 5-0 
= 3-0 3-6 3-9 
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3 a) —s| = 
1-8 2-3 24 
Length to | to to 
2-0 a 2-6 
a \-8 2-2 2-4 
Width to to to 
2-0 2-3 2-6 








*Lower range only if chairs, etc., do not project into aisie 
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Abs. | Des. | Comfort- 
Min. Min. able 
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A cire'n *y to 3-613-6 to 4-61/3-6 to 4-6 
Service TH BLA : 
As only ae eS ae 
B To wall | 6 to 1-0] 10 to 1-0)1-0 to 1-3 
Between 
Cc units = I-10 2-0 7 
Diameter =| 2-8 =| 2-10 2-10 
«, Perimeter to | 2.0 2-2 
per seat L _ 








*For seating units for more than 4 persons, 
round tables are usually recommended; diam- 
eter depending on perimeter necessary to seat 
required number, 
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all dimensions in feet and inches 
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Fig. 4 (continued) Table and chair units. 
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Abs. “Des. Comfort- _ 
2 PERSONS SIDE BY SIDE |___Min. Min. able 
— Service 2-6 3-0 3-6 
| Abs. Des. Comfort- A and pub. | to to to 
| Min. | Min. able circ'n : ___— Oi / 4-0 5-0 
Service | | 
A and pub. 2-6 3-0 3-6 Length 2-0 to 2-6 
circ'n | boa fea se 1 : 2-9), —— 
Length 3-6 3-7 40 4-10 5-2 5-8 
Width 3-0 3-3 | B06 Width to to to 
" 5-6 | 5-6 | 5-10 


Note: This type not ordinarily recommended. a ee a 


dimensions in feet and inches 
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Min. Min. able 
H 3-0 to 3-6 3-6 4-0 
4 PERSONS — as = | = 
aie ak eee gO s 1-5 to 1-6] 1-5 to 1-6 1-6 
Min. Min. able —— : = —— — 
Service 2-6 | 3-0 3-6 T 2-5 2-5 to 2-6 2-6 
A and pub. | to to to eee — 
circ'n 3-0 +0 5-0 
—— | | —___—— |] ———_— w 1 -~O te Z = 
ar) 40 B to 2-0 | 2-0 to 2-2 | 2-4 to 2-6 
Length 3-4 to | to hvu one = 
40 4-2 Seat 1-4 to 1-5] 1-5 to 1-6] I-6 to 1-8 
4-10 52 | 5-8 | |_|} —_____ 
Width to to | to 
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Fig. 5 Booths. 
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LEVEL FLOOR DROPPED FLOOR 

| Range of Dimensions | Range of Dimensions Range of Dimensions 
Gan =~’ Sees 8 3-0 to 3- 
8 |} ss 2-6to 3-6 x 2 tole 3 c a eel 
BB |} 3.0 to 3- 6 Work 2-4 to 2-7 $ 1-6 to 2- | 
H Tito 10 s (:d:40 2+ 6 x 7 1-2 to 1-3 
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763 


Commercial 


RESTAURANTS AND EATING PLACES 
Serving Units 





ee —_—— ee ee i ee = 


<x 


@ \ 
AREA OCCUPIED 
sof 


STORED: 38'k21%'x35" 


BY CART WHEN 


WALL OR COLUMN 






AREA OCCUPIED 
BY TRAY STAND 
WHEN STORED: 


5"x 


20"x 34 





Fig. 7 Serving units. 
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SERVING TABLE (& sideboard) 




















Abs. Des. Comfort- 
_Min. | _ Min. able 
As Service only 2-6 3-0 3-6 
Ap “Public circ'n i _2-4 __ 3.0 
c Clearance to ad- re 2.3 are 
os jacent unit units — 7 = 
Length | 
Width | | ee 





Display tables (hors d'oeuvres, etc.) usually 5° 0" x 2°07; 
(wines), 3°0° round 


SERVING CART 














Abs. | Des. 
Min. Min. 
As Service only ~ — 20 2-6 
R Turn radius 3-0 | 3.6 
O Door, opening width 20 2-6 





Approx. area when stored: 3B% x 21%" x 35” 

















TRAY STAND 
| Abs. Des. | Comfort- 
Min. | Min. able 
As Service e only 2-6 | _ 3:0 | 3-6 
Ap Public circ'n 2-0 | __ 2-6 _| 3-0 
c Clearance to ad- 2.0 | 2.2 | 2.6 


jacent units | 
Length (tray) | 


Width (tray) | _ 








Depends on type of restaurant 
b YP 


Approx. area of stand, stored: 5 x 20” x 34” 


WATER COOLER 





Abs. _ Des. | Comfort- 
Min. Min. able 

As Service only ts) 3-0 3-6 
Ap Public circ’ n | 2:0 2-6 3-0 





c Clearance to ad- 
_jacent units 

Length ) 'Hesend 

Width | included 


|Can arrange on top or front 


capacity and if glass storage 








STRAIGHT TYPE—with or without stools 





























Abs. Des. | Comfort 

Min. Min. | able 
Ap Public aisle 3-5 to 4-6 40 to 5.0 _4-6 to 6-0 
B Stool to wall 1-0 to 1-6 1-2. to l-6 | _ 1-4 to 1-6 
CC Stool, cent.tocent,| 1-9 to 2-0 2-0 |_2-2 to 2-6 
E Stool to bar 9 to 1-0 1-0 _l-1 te | 
KN Backbor S| fb to1-8 | 1-8 t02.0 | 2.0 to 23 
Y  Bartender's aisle | 2-0 to 2-2 2-6 3-0 
Z_CBar 2-3 to 2-6 | 2-5 to 2-6 2-8 to 2-9 
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RAIL OR STEP 


P —7 tp 10 
H = 7 to 10 
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BAR 
BAR HEIGHTS 


BACK 
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Fig. 8 Liquor bars. 


Commercial 


RESTAURANTS AND EATING PLACES 


Liquor Bars 
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CURVED TYPES: Radius R should be at least 


2 ft.; other dimensions as for straight types. 


Bar length: Allow from | ft. 8 in. to | ft. 10 in 


person for standup bars; 2 ft, for each stoo 


per 


Bar depth: No increase in depth is needed for more 























than | bartender, as each man should be provided 
with his own ‘set-up space in the work counter and 
back-bar 
Service bars: These are usually from 6 te 8 ft. long 
for |-man service; from 10 to 12 f+. long if 2 bar- 

enders are eded for peak service periods. No 
fectrail unter overhang sto are required, 
Location sften adjacent to kitchen and concealed 
from patrons; however, advertising values sometimes 
cause it to be set in putlic view In the latter case 
a rope rail or similar dev scourage patrons 
from standing at the bar. is jvisable 
dimensions in feet and inches 

Usual Usual 
Min, Max. 

B | 3-6 3-9 

BB 3-6 “3-9 

Cab | 200310 | S0toS7 

s 2-4 to 2-6 | 2-7 

Work 2-4 2-6 

x 1:0 to 1-2 1-2 to 1-3 
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CASHIER'S DESK and COUNTER 


Usual Minimum 


























Cashier's 
S Kile 2-0 to 2-6 
Public 
P aisle rh 50 
Length 4-0 to 8-0 
Width 2 to 2-4 





Fig. 9 Nondining spaces. 


and immediately following service when ser- 
vice equipment is brought from the serving 
areas. A disposal or a removable strainer above 
a drain is desirable for waste removal. 

When allowing space for the pot and pan 
section, 40 sq ft is generally regarded as a mini- 
mum for the smallest unit. The free work aisle 
between the sinks and other equipment should 
be 4 ft wide. The space allowance above the 
minimum will vary widely depending upon the 
type equipment used and the volume of pots 
and pans handled. Less space in relation to the 
maximum load may be required where a me- 
chanical washer is used and fewer labor hours 
will be spent in handling a large volume per 
unit handled. 


Miscellaneous Sanitation Areas For washing mo- 
bile equipment, space is needed where splash- 
ing can be confined and that has satisfactory 
drainage. This area may be adjacent to the dish- 
washing section or to the place where can 
washing is done. The size and type of equip- 
ment to be handled will govern the space 
needs. 

A storage area for emergency cleanup equip- 
ment is needed in convenient relationship to 
dining rooms and work sections. Spillage and 
breakage create unsightliness and are accident 
hazards. Immediate care usually does not re- 
quire heavy or large equipment but may be 
handled by a small broom, dustpan, small mop, 
and bucket not used for major cleaning. A 
mobile unit may be designed to carry these 
things, or @ small closet may be provided. 

Major cleaning equipment required will de- 
pend on the floors, finishes, and furniture to 
be cleaned. Determine whether a power sweep- 
er, scrubber, and waxer are to be used. Space 
may be required for storage of janitor supply 
carts and for miscellaneous replacement items, 
such as light bulbs. Provision will be needed 
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dimensions in feet and inches 


for storing, emptying, cleaning, and filling mop 
trucks and for cleaning and air-drying wet 
mops. 


Employee Facilities 


Facilities for employees may include locker 
and lounge area, toilets, showers, time-record- 
ing equipment, hand basins near work areas, 
and dining rooms. An employee entrance 
should be so located that the employees may 
go directly to the dressing rooms without 
passing through the dining room or production 
area. 


Locker and Lounge Area Employee possessions 
should be protected in a suitably safe and sani- 
tary condition while the employees are at work. 
Whether individual lockers or common cup- 
board, sufficient space should be allowed for 
personal clothing to hang without crowding or 
wrinkling. If cupboards are used for clothing, 
@ separate space should be afforded tor street 
clothing and for uniforms, and individual parcel 
lockers should be provided for storage of 
purses and other valuables. The height of the 
space for clothing should permit the longest 
garment to hang straight without wrinkling. 
The depth from front to back should be a mini- 
mum of 20 in. 

Suitable size for an employee lounge de- 
pends largely on scheduling of workers and the 
policies of individual establishments. Many 
operators discourage lounging in the dressing 
room and recommend the employees’ dining 
area for this. Others having broken shifts on 
their schedules favor an extra room for loung- 
ing. In all cases benches or chairs are to be 
provided upon which workers may sit while 
changing clothes and shoes. A cot or daybed, 
36 in. by 6 ft, should be provided in the wo- 
men's room. 


Toilets and Showers) The location of toilet facili- 
ties near work areas is preferred over a remote 
location in promoting good health habits, les- 
sening loss of labor time, and permitting closer 
employee supervision. Separate facilities 
should be provided for men and women. They 
should be separated from food areas by a hall- 
way or double entrance. Supply one wash bow! 
for every 8 to 10 workers, one toilet stool for 
every 12 to 15 women, and one urinal and one 
toilet stool for every 15 men. Toilet compart- 
ments measure approximately 3 by 4% to 5 ft. 

The type of employees, the climate, kind of 
work, and conditions of work will influence 
the need for shower facilities. Showers will 
be appreciated and used by employees working 
in hot, humid kitchens. Experience has demon- 
strated that they are little used in localities 
where the weather is cool most of the year, 
the work areas well ventilated, and workers 
drawn from an income group who have good 
facilities at home. 


Time-recording Equipment Provide space for a re- 
corder near and within view of the office. Wall- 
hung card racks of sufficient capacity are 
recommended for the number of workers, both 
full and part time, who are likely to be em- 
ployed during an accounting period. Estimated 
space for a clock recorder is approximately 
18 in. wide by 12'4 in. deep and 18 in. high, 
and a rack of 50 cards approximately 1% by 
2% by 34% in. 


General Considerations The size of employee 
facilities has been found to vary widely, Small 
operations may not supply lockers and may 
have only a toilet and lavatory for workers. 
Some do not provide separate dining areas. 
Expediency in allowing ample space may be 
tempered by cost of space, available room, 
and the acuteness of need. Total space used 


may be increased where main toilet and locker 
oreas are remotely located and additional facil- 
ities ore provided near work areas. It may be 
decreased where the food facility is « part of 
o larger organization providing facilities for 
other workers as in a hospital or in a hotel. 


Guest Facilities 

Comfort and cordiality should cheracterize 
the entrance and waiting ares for guests, The 
size of the area should be based on probable 
need for waiting, type of service, and number 
of persons likely to congregate at one time. 
If there is a lounge or hallway adjacent to the 
dining room, this may provide some waiting 
space. 

Looste the public telephone, coat rack, and 
toilet facilities in convenient relationship to the 
waiting area. In college dining rooms provide 
ample space for books os well as costs. In 
residences, o hallway approaching the dining 
room will leasen the weer on the lounge. 
Attractive benches or seats are recommended. 


TABLE AND CHAIR UNITS 


Data on space allocations and clearance con- 
tained in Figs. 2 to 8 is presented as an aid 
in determining capacities, desirable seating 
layouts, and necessary clearances. Infor- 
mation was furnished by the John Van Range 
Co. and Albert Pick Co., restaurant equipment 
specialists; Louis A. Brown, architect; and the 
Brunswick-Balke-Collender Co. 


Tabuistions are divided into three groups. 
The most luxurious establishments ordinarily 
use as minima the largest figures given, and 
vice-versa. 


BOOTHS 


There are, in some localities, code and other 
restrictions on booth furniture dimensions. 
Authorities having local jurisdiction should 
be consulted. One designer consulted regarded 
the 2-person booth (side-by side) as a waste of 
space; others recognize that conditions may 
srise when no other type of furniture will suf- 
fice. Booths for more than four persons are not 
commonly encountered. 


NONDINING SPACES 


Diagrams, tables and other data given in Fig. 
9 and below illustrate only a few of the many 
types of nondining spaces end clearances re- 
quired. Data included here may, however, sug- 
gest methods of solving most problems 


Cashier 

Preferred location for the cashier's desk or 
counter, according to the Albert Pick Co,, is on 
the right hand side of the door when leaving, in 
order to avoid cross-traffic and resulting con- 
gestion. Dimensions vary from those given in 
the table according to what merchandise is sold 
by the cashier and can best be determined in 
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conjunction with each job. If quantities of 
tobacco, etc., are sold, a back wall case may be 
necessary. 


Coat Checking 


Figure 9 illustrates only one type of check 
room layout; selection of type and size depends 
on the job under consideration. It is generally 
considered uneconomical, except in the most 
luxurious restaurants, to provide check rooms 
capable of accommodating garments for the 
peak load of patrons, for the following reasons: 
(1) Women usually do not check coats; (2) not 
all male patrons check coats; (3) space re- 
quired can usually be used otherwise to greater 
advantage. The Albert Pick Co. estimates that 
approximately 5 garments can be hung per 
linear foot on each side of the type of racks dia- 
grammed. 

Use of coat trees in dining sreas is termed 
“necessary but never desirable.” These occupy 
approximately 20 by 20 in., are 72 in. high, and 
can accommodate 8 garments per costumer, 
Overshoe racks are considered undesirable; 
umbrella racks, desirable in check rooms. 


Telephone Facilities 


Booths ere usually preferred to telephone 
jacks, probably because of costa of installation 
and of relocating wiring when redecorating or 
replanning. Booths should be out of direct 
vision yet convenient to dining and tounge 
areas. One booth per 50 seats is the usual 
ratio or one phone jack per dining booth. 
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The greatest ereas for efficiency in manufactur- 
ing have been in the areas of reduced work 
flow. Industrial engineers learned a long time 
ago that the movement of a product from one 
spot to another does not of itself improve the 
product. The process of moving takes time, 
costs money, is dehumanizing and may, in fact, 
cause product damage. Industry has evolved 
all types of imaginative methods for reducing 
travel and, where it was essential, cause it 
to happen with the least amount of human 
assistance and at the lowest possible cost. 

The food service industry, until recently, 
has generally felt that these techniques were 
not appropriate, primarily because of the past 
availability of low-cost help and the acceptance 
of what were considered traditional work 
methods. With sharply rising labor costs and 
with the need for gaining the full productivity 
of technically trained people, the industry is 
rapidly adopting improved material handling 
concepts. 

The evolution of a food service scheme 
which requires the smallest number of steps or 
distances to be traveled ia developed using 80 
percent common sense and 20 percent techni- 
cal know-how. In planning a new or modernized 
facility, the designer must continually ask two 
questions: “Why?" and “How?” And the classic 
answer, “It's always been done this way,” is 
no longer acceptable. 

Since the architectural relationship, both 
horizontally and vertically, of the various ele 
ments in the project is the first consideration, 
the “why” question must be asked first at every 
step in the process. Many designers establish a 
work-flow plan before endeavoring to effect 
the interrelationship of the various areas. Each 
operation has its own unique features and only 
by continually asking at each step the ques- 
tion, “why,” will the most effective plan evolve. 

Usually foodstuffs are received and imme- 
diately stored. Generally there are refrigerated, 
frozen, and dry storage areas and these logical- 
ly should be adjacent to receiving areas and 
should also be readily accessible to the prep- 
aration facilities. It is often appropriate to 
have not only major storage areas but also 
interim, smaller storage facilities. As the cost 
of labor increases, many designers are rethink- 
ing the old concept of having a single walk-in 
refrigerator, for example, and locating smaller 
process refrigerators strategically throughout 
the layout, 

Certain of the preparation processes may be 
located in separate floors. A bakery. for exam- 
ple, may be tucked out of the way, but thought 
must be given to the flow of materials to and 
away from this area. Generally the plan is a 
continuous process, always moving forward 
from one step to the next, with backtracking 
or cross-overs limited as far as possible. 

In most feeding operations, all of the pro- 
duction ultimately ends in the serving area, 
and care must be taken to establish the flow 
of the finished food to the customer, whether 








Kitchen Planning Magazine, vol 7, no. 4 
fourth quarter, 1970 arbrace Encyclopedia 
of Professional Kitchen Planning 


it be in a sit-down dining room on the same 
floor of to patients in a multi-story hospital 
This, in essence, comprises the heart of the 
primary work flow and if any steps can be 
eliminated in the process, this will be of bene- 
fit to those who will operate the facility. 

In addition to this basic flow, we find pe- 
ripheral flow patterns which may be cyclical 
in nature; for example, the preparation utensils 
have to be scraped, washed, stored, and then 
returned to the work areas; dining room ser: 
viceware undergoes 4 similar but more com- 
plex process. And during all the processes 
there is a generation of waste, sometimes from 
the receiving area; certainly from the prepara- 
tion and serving areas, as well as from the 
washing facilities. All this waste material must 
travel to some point of disposal which in many 
cases is adjacent to the receiving area. The 
work flow in each of these supplementary 
processes likewise must be considered and 
minimized (Fig. 1). 

There are other architectural features that 
must be considered in addition to the inter- 
relation of the spaces: the proper height of 
loading trucks, the elimination of door saddles, 
walk-in refrigerators and freezers at floor level, 
the design of elevators and dumbwaiters which 
are the proper size and which stop floor flush 
and for loading. 

The means or equipment necessary for the 
transport of food in process is the next consid- 
eration, and the question “how” must be 
answered. All things considered, the whee! is 
the basic “how.” Wherever possible, dollies, 
trucks, carts, wagons and rolling racks should 
be employed. 

The source of supply and method of delivery 
are the first considerations. There are many 
suppliers who offer their products palletized 
for quick, easy transfer to the receiving area. 
Others strap quantities of boxes together. The 
designer must concern himself not only with 
what is currently in practice but what might 
be done, and adapt his equipment to meet 
the nature of incoming products. Once in the 
building, various methods are used. Some 
facilities have been designed around a single 
tier rack which is used for everything from the 
initial receiving to final service. Other designs 
involve the use of a variety of special purpose 
vehicles: often the heavy duty platform truck, 
rolling shelves or movable pallets for the 
receiving and storing process; then going to 
special purpose pan racks for moving food in 
process to the serving area, with still other 
special purpose carts for soiled and clean dish 
handling. There are as many variations of these 
combinations as there are food service opera- 
tions and there are trucks and carts for every 
conceivable use. It behooves the designer to 
make the selection of the proper carts in evolv- 
ing the tood service scheme. 

Dumbwaiters, elevators, dish tables, serving 
counters, work tables, doorways and refrigera- 
tors all must be designed keeping in mind the 
specific vehicles to be used. In major installa- 
tions, there are some exciting new concepts 
using carts which are transported by overhead 
monorails. Another new technique utilizes 
buried cables in the floor along which carts 


move from place to place without assistance, 
following electric impulses in the cable. 

There are special considerations to which 
the designer must address himself, such as 
Security, supervision, safety and employee 
morale. Next to the banking business, the food 
service industry involves itself in a product 
which has great universal appeal. Security, 
therefore, must be an overriding consideration. 
On paper, the walk-in refrigerator that opens 
directly onto the loading area may seem great, 
but unfortunately, human nature being what it 
is, employees working where they would be out 
of view are often tempted to conspire to accept 
short deliveries of slip merchandise out for 
their own use. Receiving areas, therefore, 
should be open and visible to management. 

Supervisors should be located in strategic 
sreps where they have a commanding view of 
the important operations. Some schemes 
include elevated offices where supervisors can 
scan 6 major portion of the entire operation, 
seeing not only the preparation areas but also 
serving areas, 

Satety considerations include providing 
adequate width of aisles, limiting weights on 
carts, protecting passageways adjacent to 
dangerous machinery, etc. 

Employee morale is increasingly important. 
Minimizing the isolation of employees in dull 
storerooms by themselves can improve pro- 
ductivity. 

it would be impossible for the designer to 
create all the work areas in such a fashion 
that transport was eliminated. It would also be 
impossible to make use of every special pur- 
pose cart available. It is the designer's job 
to weigh all of the factors involved and to con- 
sider frequency, quantities to be moved, the 
weights involved and then compromise these 
various relationships to come up with a work- 
able scheme. 

After the size of each ares has been deter- 
mined, many designers create a scheme of 
space relationships to the proper scale irre- 
spective of the architectural configuration to 
which they must conform. And only after they 
have evolved the best theoretical scheme do 
they try to fit it into the space available. Un- 
fortunately, in the past the work sreas of the 
food service facility frequently have been left 
to the end and fitted in as best they could, With 
the tremendous cost of building, equipment 
and the mechanical services required pius the 
increasing cost of labor, this is one of the major 
planning considerations that should be given 
Priority not only in the allocation of space 
but its relationships to food service and other 
building functions. 


AISLE SPACE 


Many of the problems which exist in kitchens 
are due to inadequate thought of the flow 
sequences of food through the kitchen. The 
matter of sisle spaces is of great importance 
in the food facility. There are some general 
rules, comments and recommendations which 
can be made for typical establishments. 

1. Separate work and traffic aisles as much 
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as possible. This may be done by locating 
traffic aisles parallel or perpendicular to the 
working aisles. 

2. Traffic aisies should be made to serve two 
departments where possible. Traffic aisles 
against walls can serve only the one depart- 
ment adjacent to the aisle. 

3, Aisles around the perimeter of kitchen 
have several disadvantages: 

a. They serve only one department. 

b. They utilize a large area when compared 
to the remaining area. For example: a 5-ft-wide 
aisle running sround the entire perimeter of 4 
40-sq-{t srea uses almost 25 percent of the total 
sreo available. 

c. Paths along the perimeter of a room are 
the longest paths available between depart- 
ments, requiring increased moving time. 
Remember, movement per se adds nothing 
to a product except cost. 

4. Traffic aisles and especially work aisles 
that are too wide require many extra steps, 
often while personnel are carrying relatively 
heavy loads. Aisles should be sized according 
to the guides above. 

it is definitely not recommended to move 
traffic through aisles where workers must 
constantly cross between two stations on 
either side of the aisle. The width of the aisle 
becomes excessive and this could become 
dangerous (Fig. 2). 





Work aisle guide Width, in. 


24 to 36 
(Keep to minimum) 


For 1 person working 


For 2 persons working back 
to back . : 42 

For personnel who must pass 30 + the distance 
equipment which projects into of projection into 


the aisle the aisle 
Traffic aisle guide 
For 2 persons to pass 30 


24 + maximum 
truck width 


For 1 truck to pass one person — 
one-way traffic 


20 + maximum 
truck width 


For 2 trucks to pass — one-way 
trattic 


For 2 trucks to pass — two-way 30 + the sum of 
traffic truck widths 
Multi-usage aisle guide |these are not recom- 
mended but must sometimes be employed) 


For personnel passing | worker at 


his station... .. . Saranac 42 
For personne! passing 2 workers, 
back-to-back at their stations ... 48 


For trucks passing 2 workers, 


back-to-back at their stations ... 60 + truck width 


LOCATING FOOD WASTE DISPOSERS 


Food waste disposers can be supplied with a 
number of different type assemblies making 
them suitable for practically any position where 
food waste occurs. 

When trying to decide upon the disposer 
and assembly most suitable tor use at the 
soiled dish table, 8 number of questions 
should first be answered: 

1. Is there sufficient room on the soiled 
dish table for a cone bow! or sink—or must 
space be conserved? 

2. Will the disposer be used to handle prep- 
arbtion waste in addition to the waste returned 
to the dish table? 

3. Will there be a quantity of milk containers 
and other paper waste to dispose of? 

4. Will more than one operator be using 
the same machine? 


5. Does the dishwashing machine have 
built-in prewash, or will the prerinsing opera- 
tion be done over the disposer, or made a part 
of a machine incorporating both features? 

6. Will compartment-type trays be used? 

In installations where the unloading area for 
soiled dishes is very limited and the designer 
cannot afford the space that a cone bowl or 
sink requires, there is a disposer assembly 
that takes no more space than that allowed 
for a scrap-block. This would be strictly o 
disposer operation. 

When the food waste disposer is to be used 
for disposing of both preparation waste and 
table scraps, the assembly should have built-in 
flexibility, A cone bow! with removable stain 
less steel sleeve offers this. With the stainless 
steel perforated sleeve removed, the cone bow! 
becomes a large receiving hopper—one that 
accepts leafy waste with ease. With the stain- 
less steel perforated sleeve and scrap-block 
in position, the embly is then suitable for 
scraping of waste and control of silverware 
that might accidentally be pulled or dropped 
into the cone bowl. 

Overhead prerinse can be installed above 
the disposer if desired. However, it is difficult 
to prevent the stream from traveling over the 
table. Recessing the cone bowl in a shallow 
sink will assist in confining the rinse water. 

When one disposer is to be used by two or 
more operators, placement of the machine 
and the design of the table takes on added 
importance. Where two operators are to use 
one machine, an island type of installation 
satisfies the requirement. If more than two 
operators are to be served by one disposer, a 
trough is most suitable. 

Knowing that the scraping of waste is but 
the first step toward preparing tableware for 
the washing operation and that size and type 
of dishwashing machine governs the amount 
of preparatory work needed, you may be inter- 
ested in two machines that incorporate dis- 
posers which have been specifically designed 
for work ahead of the dishwasher machine. 

When working shead of « dishwashing 
machine that does not incorporate prewash, 
the preparatory operation must be performed 
as @ separate operation in the prewash sink 
or as a scraping, preflushing, and disposing 
and this makes for an excellent preparatory 
operation. Basically this machine consists 
of a wash tank, a recirculation pump, a sep- 
arator conveyor, silver-salvage basin and a 
food waste disposer. 

The machine should occupy a position 
between the point where the soiled dishes land 
and where they are to be sorted while waiting 
to be racked. 

Since water may be used to transport waste 
from the food waste disposer, this machine 
first uses the water for scraping, then reuses 
it as @ transporting medium. For most efficient 
operation, the machine should be used while 
sorting, a8 a combined, rather than @ seperate 
operation 

Sorted tableware that is waiting to be racked 
carries sufficient water to actually soak small 
pieces of food waste that may still be clinging 
to the tableware. 

On the dish table installations where there 
will be two or more operators preparing table- 
ware at the soiled dish table and where the dish- 
washing machine incorporates built-in pre- 
wash, a trough type scraping and disposing 
operation offers speed and flexibility. The 
operators then can move to the work load 
rather than moving the load to some one posi- 
tion, An installation of this type can be one 





that uses fresh water flowing within the trough 
or one where there is a large volume of recir- 
culated water mixed with a small amount of 
fresh water conveying the waste to the food 
waste disposer 

In planning for the most suitable installation, 
thought must be given to the width and length 
of the trough and whether it will be straight, 
L shape, or some other design. 

If the trough is short and straight, a fresh 
water trough installation works well, The dis- 
poser is usually attached to the lower end of 
the trough section and the fresh water brought 
in at the opposite end and at intermediate posi- 
tions along the trough, Since water is the carry- 
ing agent for the ground food waste leaving 
the disposer, a trough installation offers double 
usage for the water as it is first used to move 
the scraped waste along the trough to the 
disposer, The same water is then used to trans- 
port the ground waste to the sewage system. 

In installations where a recirculating water 
conveyor and food waste disposer is to be used 
in conjunction with a trough application, the 
designer or consultant is permitted to use 
imagination in his planning. L-shape or U-shape 
troughs serving an entire area can become 
reality where there is 65 to 70 gallons per 
minute of recirculated water with which to 
work. 

With quantities of water moving in a trough, 
waste moves freely without operator assis- 
tance. On some installations tableware is 
actually presoaked in certain sections of the 
prefabricated trough without interfering with 
the forward flow of food waste to the disposer. 





Vegetable Preparation 


When choosing a food waste disposer for 
installation for a vegetable preparation area, 
the designer should keep in mind that he will 
be wanting to dispose of large, leafy waste, 
and the opening into the disposer should be 
able to handle this waste. He should choose 
an assembly along with the disposer that offers 
this convenience. 

Where there is to be a fairly heavy work 
load in the vegetable preparation srea, some 
consultants have found a two-compartment 
sink desirable. The first compartment mea- 
sures 24 by 36 by 6 in. It is here the trimming 
and disposing of food waste takes place. The 
vegetables are then rinsed in the second com- 
partment that measures 18 by 24 by 12 in. 

Should a designer choose to install the dis- 
poser in the work table adjoining a sink, there 
are a number of assemblies that are designed 
for this application. Generally, the assembly 
consists of a cone bow! fitted with e rubber 
scrap block. Water can either be directed into 
the cone bow! through a water inlet elbow 
or an elevated gooseneck. With the latter type 
of intet, the water serves a double purpose 
in that the vegetables can be washed under the 
stream. The water entering the disposer then 
cerries the ground waste through the waste 
line. 


Pot Sink 


The pot and pan area is another location where 
consideration should be given to the installa- 
tion of a food waste disposer because there 
is considerable amount of waste returned on 
the utensils. 

The disposer can be fitted with a sink drain 
fitting and installed at the base of the sink 
or included with a suitable assembly and made 
@ part of the work table adjoining the sinks. 
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Area Designations 


1. Warewashing 
2. Waiters’ Pantry 
3. Cold Food Preparation 


Fig. 2. Movement through traffic aisle at the cafe/bar kitchen tacilities, Hotel Commodore. 


Although there is no hard and fast rule when 
choosing the proper size disposer, there is a 
relationship between horsepower, size of open: 
ing to the disposer and the size of the grind- 
ing chamber, 


THE MAIN COOKING AREA 


The main cooking department is the heart of 
the kitchen and deserves special care in de 
signing. Both meat and vegetables are usually 
cooked in this area. Serving in table service 
restaurants may take place from or near this 
aren. In other installations, the cooked food is 
transported a considerable distance to the 
serving area. In general, it has been found 
advisable to cook such items as vegetables in 
small batches as close as possible to the serv- 
ing time. This consideration requires that at 
least the vegetable cooking should be done 
as near to the serving area as possible. In fact, 
some installations utilizing cafeteria counters 
have provided small, high speed vegetable 
Steamers directly on the cafeteria counter, 

Meats may be prepared in large batches but 
the trend is towards staggering of the start 
and completion of meat cooking even though 
no equipment may be saved because of the 
long processing time as compared to the serv- 
ing period, 

The trend in the design of the main cook- 
ing area has been towards the provision of 
roast ovens separate from the ranges. This 
reduces friction between those using range 
top and the oven. 

The flow chart below indicates the relation 
of the main cooking area to the other kitchen 
departments, (Fig. 3.) 
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The layout of the main cooking department 
varies greatly from installation to installation 
In general, the table service restaurant will 
serve from this area, and this requires consid- 
eration. In many cases where food is cooked 
to order, insufficient refrigerated or frozen 
food storage space has been provided in the 
main cooking area. 

Several considerations are necessary before 
typical departmental layouts are presented. 

1. The broiler should be at the end of the 
line— away from the traffic in front of the cook- 
ing equipment. Adequate refrigeration and 
work space should be provided for the broiler 
operator. 

Traditional French kitchen arrangements 
assign the broiling, carving and roasting 
duties to the broiler operator, It is not always 
necessary to follow this practice in today's 
kitchens. 

2. Fryers may be located near the broiler if 
the same person will operate them or they may 
be located at the far end of the range battery. 
Sufficient work table space and an ares to drain 
fried foods must be provided in addition to 
refrigeration and in some cases freezer storage 
space. 

3. The steam table or serving area, if it is 
to be from the same area as cooking, should 
be near the broilers and fryers. 

4. The space between cook's table and cook- 
ing equipment should be at a minimum but 
should provide for opening of range ovens, 
steamers, etc. Hf traffic or trucks are anticl 
pated, greater space than normal is required. 

5. All heat-producing equipment should be 
vented to an effective exhaust hood. Local 
lawe should also be checked on this point. 

6. Equipment which is placed against wall 
should have sufficient space for cleaning 
behind the equipment. One to two feet are 
recommended 

7. It is preferable to provide breaks in 
extended cook's or serving tables for access 
by cooks. Extended parallel, back-to-back 
arrangements may require breaks in the equip- 
ment for similar reasons 

8. Plate warming facilities have traditionally 
been placed in front of the cook's table in 
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4. Hot Food Pick-up 
5. Hot Food Preparation 
6. Checking Area 


waiter service restaurants. The trend, however, 
has been toward provision of plate warming 
facilities which are directly accessible to the 
servers. 


PREPARATION AREAS 


Meat Preparation 


The meat preparation departments take meats 
as delivered and convert them into products 
suitable for further processing in the main 
cooking area. The specific duties of this depart- 
ment have changed significantly in recent 
years. There was o time when cooks did most 
of the preparation at the main cooking area, 
This gave way to @ meat preparation depart- 
ment where butchers prepared the meats for 
the cooks, The meat was then issued to the 
cooking department in such a ready-to-cook 
quantity that portion control was readily 
obtainable. The trend now, in all but the very 
large installation, has been towards the ine 
creasing purchase of meat in a ready-to-cook 
state. The theory, which often is valid, is that 
the various packing houses with their skilled 
mass-production workers can perform this 
operation more economically, A further benefit 
is that meat storage space is decreased — often 
up to 40 percent— by the purchase of ready-to- 
cook meats. 

The flow chart for a typical meat preparation 
area with its relationships to the other kitchen 
departments is shown in Fig. 4. 

Holding in a refrigerated area may precede 
cooking. In some instances, meats are pre 
pared a day or more prior to cooking. 
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Salad Preparation 


The salad preparation section utilizes in- 
gredients prepared in the vegetable prepara- 
tion section and/or items from the fruit and 
vegetable refrigerator, Some minor amount of 
meat and dairy products may also be used 
in various salads. In table service restaurants, 
the salad departments may be included with 
the pantry or garde manger. Such typical de- 
partments are shown with the serving depart- 
ments. Some installations, however, combine 
the salad and vegetable preparation depart- 
ments. In those installations using cafeteria 
counters, the salads pass directly from the 
salad preparation area to the counter. Pass 
through refrigerators are quite useful in mini- 
mizing the steps required to service the cafe 
teria counter especially if salads will be pre 
pared during the serving period. 

The flow chart (Fig. 5) for a typical prepora- 
tion area shows the relationship of this depart- 
ment to the other kitchen departments. The 
number of trips, method of transportation and 
amounts which are to be transported between 
the departments should determine the relative 
location of the salad preparation area, For 
example, if salads are to be made with @ con- 
stant flow of materials from the vegetable 
preparation department and a storing of com- 
pleted salads in mobile refrigerated trucks 
until ready for moving to the service area, 
then the location of this department should 
be as close to the vegetable preparation depart- 
ment and refrigerator as possible. With such a 
production system, it is not nece: ry to locate 
this department near the service facilities. 
On the other hand, supplies may be batch 
delivered and a constant flow of salads to the 
serving areas will be maintained, For such an 
operation the location of the salad preparation 
area should favor the serving facilities. 

The work methods to be followed in the prep- 
aration of salads determine the precise layout 
of this department. As with the other kitchen 
departments, food should flow as much as pos- 
sible in a continuous direction from the start 
of the department through processing and on 
to the next department, Some installations, 
especially those processing large numbers of 
the same or similar salads, are able to apply 
the principles of mass production and mass 
assembly to the design of the salad preparation 
department. 





Vegetable Preparation 


The vegetable preparation department prepares 
fresh vegetables for cooking and salads. tn 
some installations, a8 previously noted, vegeta- 
bles used in selads are prepared in the salad 
preparation department. Prior to the layout 
of this department, the precise functions and 
operations which will be performed should be 
determined. 

The tlow chart for the vegetable preparation 
area (Fig. 6) shows its relationship to the other 
departments in the kitchen. 

In many instances vegetables are prepared 
the day before their usage by the salad and 


SANDWICH PREP 


main cooking units. In such cases the prepared 
vegetables must be stored in holding refrigera- 
tors. The vegetable refrigerator is usually used 
for this purpose, but very large installations 
and those installations which do not have the 
walk-in refrigerators on the same floor as prep- 
aration and cooking will provide halding 
refrigerators. 

The layout of the vegetable preparation 
should follow as closely as possible the pro- 
cessing steps. Typical layouts vary depending 
on the state of the raw materials and the opera- 
tions to be performed 


Sandwich Stations 


Efficient food production requires planned 
arrangement of equipment. The size of the 
operations to be handled will determine dimen- 
sions. It must provide ample space for ingredi- 
ents, tools and a logical work flow. The height 
must permit the worker to maintain good 
posture, use the least amount of energy, and 
stand in oa relaxed position. Where short 
handled tools are used, the average recom- 
mended height is 36 in. Allow sdequate toe 
space at the bottom edge of counter. The width 
of the work counter must provide comfortable 
reaching areas, without the necessity of the 
worker stretching. Sixteen inches from each 
elbow in all working directions is the average 
comfortable reaching areas, without the neces- 
sity of the worker stretching. 

A counter top of hard maple or synthetic 
rubber-plastic composition is preferred, If 
the installation has a metal or other top, 4 
large cutting block with a hard surface can be 
placed on it. Have counter top project st least 
1% inches beyond the front of unit to prevent 
crumbs from collecting on shelf or door gasket 
below. 

Provide a food-waste container recessed 
in the right hand side of the counter for “as 
you go” cleaning of the working surface. It 
should be easily accessible for removal, 
emptying and cleaning. 

Both the placement angle of the filling con- 
tainers and their sequence arrangement for left 
to right working of the sandwich maker will 
streamline operations, The fillings are more 
accessible if the containers tilt slightly forward 
toward the worker, Spreading of sandwiches 
is an autometic reach-and-touch procedure if 


each filling container is put in its customary 
place. 

The “in-use” bread supply should be kept 
at the left of the sandwich board. Many food- 
service establishments use a container which 
holds 3 to 4 varieties of bread or a salf-leveling 
bread dispenser which moves each slice into 
position, 

For the efficient handling of serving plates, 
there is a self-leveling dish dispenser, which 
allows the dishes to “pop” into position, This 
equipment can be recessed at the right hand 
corner of the counter top for the final step in 
sandwich preparation. These dispensers are 
available with hot or cold controls. 

Select toasters and grills for performance, 
capacity, thermostatic controls, and easy clean: 
ing. Production volume is the determining 
factor in their size and arrangement, but acces- 
sibility to the worker is of prime importance. 

Adjacent to the sandwich center should be 
a double compartment sink. In installations 
where the salad and sandwich centers are adja- 
cent, this sink can, of course, serve both units. 

Provide an accessible storage area for small 
working tools, such as knives, spatulas, 
scoops, spoons, cutters, and other related 
equipment. 

The layout of a sandwich center must often 
fit different shaped spaces. The equipment 
listed above can be arranged in a straight line, 
a U-shape, a circle, a corner, or as an aisle. 
In each available space, the equipment should 
be arranged as efficiently as possible. 


WORK FLOW IN OTHER AREAS 
Serving Facilities 


The type and arrangement of serving facilities 
varies greatly from installation to installation, 
Restaurants use pantries and range batteries. 
Employee teeding facilities use cafeterias, 
snack bars, etc. Hospitals use tray makeup 
conveyors, cafeterias for employees and staff, 
and sometimes decentralized tray makeup 
facilities as floor pantries. 

The major service departments in a table ser- 
vice restaurant are the range battery and 
pantry. The departmental layouts for the main 
cooking department illustrate typice! arrange 
ments of this area with provisions for service. 
The pantry and cold service are often united 
in one area of the kitchen, In other installa- 
tions, selads and cold meats ere prepared in 
one area and desserts, beverages, and some 
other items in the pantry. 

The trend seems toward the combination of 
these two areas and toward the movement of 
many of the pantry items as rolls, butter and 
beverages to waitress stations located at 
Strategic points in the dining room, Self-service 
of salad, cold meat and pantry items by the 
waiters and waitresses is ever increasing in 





VEG. REFRIG ORY STOR 
VEG. PREP, GARBAGE 
STORAGE 
SALAD PREP MAIN COOKING SANDWICH 


Fig. 6 


PREPARATION 


table service restaurants, especially it speed 
of service and minimization of kitchen workers 
is of importance. 


Bake Shop 


Of all the preparation departments which might 
be located away trom the main kitchen, the 
bake shop is usually least affected by such a 
location. The major differences of a remote 
bake shop sre the requirements of additional 
pot washing and refrigeration facilities. Ovens 
should then be located in the bake shop, and 
this usually prevents their dual usage by the 
main cooking department 

Though some food service installations still 
prepare their own yeast breads, it is generally 
advisable to have this service rendered by a 
commercial bakery. Some bakeries will prepare 
yeast breads to special order if demand is sut- 
ficient. The completely self-contained installa 
tions and some of those featuring specialties 
do—and will continue to—prepare their own 
yeast breads. 

Many installations do prepare pastries on the 
premises. 

Successful freezing of prepared items for 
baking has enabled the typical shop to become 
much more efficient in recent years. Studies 
have shown that freezing of some items may 
even be heiptul with respect to the quality of 
the finished product. This has made it possible 
to prepare relatively large quantities of an item 
using mass production techniques of prepara- 
tion and baking them as needed. For such as 
operation, a freezer capable of freezing as well 
as storing prepared items is necessary. Such 
@ freezer is called a sharp freezer 

In general, the bake shop should be near the 
storage area, both dry and refrigerated, and 
near the pot washing area, Location near serv- 
ing facilities is of relatively minor importance 
if mobile racks are used to transfer sufficient 
quantities of baked goods to minimize the num- 
ber of trips required) The flow chart (Fig. 7) 
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shows the relationship of the typical! boke 
shop to the other kitchen departments. 

The layout within the bake shop should fol- 
low the typical processing steps as much as 
possible. The oven should be near the landing 
table with sufficient space in front of the oven 
to remove baked goods with a peel which 
reaches to the innermost corners of the oven. 
In general, as much clear space should be pro- 
vided in front of a bake oven as the bake oven 
is deep, front to back. The proof box should be 
near the oven as should the baker's table. The 
mixer, pastry stove or hot plate and steam- 
jacketed kettle, if used, should be near the 
baker's table. 
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Refrigerated Storage 


The production processes ina kitchen are char- 
acterized by relatively few receipts of refrig- 
ersted supplies compared to movements 
between the refrigerated storage area and the 
preparation departments. For this reason, it 
is suggested that location of the refrigerated 
Storage be close to the preparation depart- 
ments (see Fig. 8). 

In some instances the flow chart will be mod- 
ified by preparation procedures which are to 
be followed. For example, some installations 
will partially prepare vegetables prior to 
storage. 

Too often when the refrigerated storage 
areas and preparation departments are located 
on different floors, the time required to wait 
for elevators is excessive. 

Another arrangement is to have the refrig- 
erated storage and preparation departments 
near receiving, then move to the final prepara- 
tion and production departments. This arrange- 
ment is better than that above but is still limited 
by vertical transportation, An advantage of 
such a location is that the part of the meat 
and vegetables which is scrap is closer to the 
garbage storage area. 

In general it is recommended that the freezer 
storage open into a refrigerator rather than 
directly into the warmer kitchen. With such 
an arrangement, the refrigerator might be made 
for dual purpose usage, as a refrigerator or 
freezer, This will probably be quite useful 
in the future with the trend toward increasing 
usage of frozen foods. An alternate location of 
the storage freezer is near the main cooking 
area. This minimizes the distance traveled 
on the part of the cooks in obtaining food which 
is purchased in a ready to cook state 


Dishwashing 


In the past, extreme emphasis was placed on 
locating this department either adjacent to a 
cafeteria service dining room or as the first 
“port-of-call” in a kitchen serving a table ser- 
vice dining room. With the increasing usage of 
vertical and horizontal conveyors, this be- 
comes of lesser importance, and increasing 
attention can be placed on locating the dish- 
washing area near the location of dish usage — 
the serving and/or preparation areas as the 
mode of operation dictates. It is not unusual, 
nor impractical, to locate the dishwashing on 
a floor other than the dining room floor. 

A separate dishwashing room which is well 
ventilated, lighted and has noise-absorbing 
surfaces will be found a great aid in lowering 
the high — often objectionably high — noise level 
commonly found in kitchens. 
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The large operation utilizing horizontal con- 
veyors can apply industrial engineering 
principles to the breakdown of patron or patient 
trays. 

Glass washing, long a major problem in food 
service, is now being better handled largely 
through the control of washing, rinsing and 
water additions. In most instances, it is not at 
all impractical to wash glasses in the same 
machine as dishes, if they are washed shortly 
after the water has been changed. Other instal- 
lations utilize a glass washer with @ separate 
soiled glass table or use the same tables as 
for soiled dishes. 

Some installations, especially larger hotels, 
find it necessary to provide # separate silver 
room where hollowware may be correctly 
cleaned, burnished and maintained. Such an 
area usually can provide a better means for 
control of expensive silver. 

The flow chart (Fig, 9) shows the typical 
relationship of this department to others within 
the food service installation. 
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Many smaller installations try to utilize the 
same sinks for pot washing and vegetable or 
salad preparation. This practice is not recom- 
mended. A minimum of two compartments — 
preferably three compartments with a grease 
or skimmer compartment between the first 
two compartments—is recommended. The 
main cooking, baking and serving departments 
are the major source of pots, pans and other 
utensils. In many installations, a relatively 
large storage area for soiled pots is required 
as they are not washed at the sume time as 
received in the pot washing department. This 
is especially true if the same personnel operate 
the dishwashing machines and the pot washing 
department. 
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The flow chart for a typical pot washing 
department is shown in Fig. 10, Note that pot, 
pan and utensil storage, while not shown on 
the flow chart, must be considered. This is apt 
to occur in each department from which pots 
arrive and in two places in the pot washing 
area: prior to cleaning and subsequent to 
cleaning. 
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By Max Fengler 


KITCHEN PERSONNEL AND THEIR 
FUNCTIONS 


« Chef de cuisine (kitchen chef) is responsible 
for purchase of goods, cost control, setting up 
the menu, and supervision of personnel and 
hygiene in the kitchen area. 

= Sous-chef (kitchen chef's assistant) represents 
the kitchen chef in his absence; in a large 
organization, he takes over some of the chef's 
duties. 

« Saucier (sauce cook) prepares all sauces and 
the meals that go with them, as well as all fish 
dishes (although in large organizations there is 
a poissonier); he is responsible for the work at 
the kitchen range, and in medium-sized 
establishments he assumes the functions of the 
chef's assisant. 

« Rotisseur (roast, fry, and grill cook) 

In large restaurants, there is, in addition, a 
grilladin, 

« Entremetier (soup, vegetable, and side-dish 
cook) 

In large restaurants a potagier prepares soups 
and broths. 

» Garde-manger supplies the ready-to-cut 
meat and fish preparation, the cold appetizers, 
hors d'oeuvres, and salads. In large restaurants, 
this work is divided between the hors d'oeuvrier 
(appetizer cook) and the boucher (butcher). 

« Pdtissier makes cookies, cakes, ice cream, 
and other desserts; in large restaurants, the work 
is divided among the glacier (ice cream maker), 
confiseur (fine pastry cook), and boulanger (baker 
of bread, rolls, and other baked goods). 

« Commis (junior cook) is available to chefs 
of sections. 

= Salad man or girl produces and serves various 
kinds of salads and in some restaurants is 
responsible for the smorgasbord (hors d'oeuvres) 
and is subordinate to the gardemanger, 

« Casserolier cleans, cares for, and services all 
pans, cooking equipment, and kitchen machines. 

« Kitchen boy cleans the kitchen, helps with 
the preparation of dishes, and has other duties. 

« Contréleur is in charge of supplies, controls 
their placement and storage, and does the 
inventory bookkeeping. 

=» Gouvernante accepts goods, exercises 
control, supervises the economat, dry storage, 
linen, and cleaning materials, and hands out 
staples. 

« In European restaurants, the bar lady is 
responsible for all beverages and often is the 
representative for the management, and, in 
smaller restaurants, oversees the waiters. 

« Argentier is responsible for the care of silver. 

= Office boy 

» Dish washer 


Restaurant Architecture and Design, Universe Books, 
New York, 1971. 


Fig. 1 Hotel or restaurant kitchen or French restou- 
rant of high standard. for main meals: 
Hotel—100-200 persons / menu, 100 persons /a Ia 
carte. Restavrant—200-300 persons / mealtime 
from 11:30 to 1:30. Waiters’ passageway: tangen- 
tial. Kitchen: Linear arrangement with large instal- 
lations in the rear. See Legend for explanation of 
numbers. 


Fig.2 Hotel or restaurant kitchen. Ca- 
pacity: With this layout, a 200-seat res- 
tourant will be able to handle three full 
sittings. This layout can also take care 
of a hotel with 100 guests and can also 
accommodate a restaurant open to the 
general public, an outdoor restaurant, 
and a private dining area for parties 
and conferences (altogether, 400 
guests). Waiters’ passageway: in the 
center. Kitchen: Linear arrangement 
with large installations in the rear. See 
Legend for explanation of numbers. 


Fig.3 Large restaurant kitchen for res- 
taurants with many private party and 
conference facilities or with commissary 
and catering capacity for other busi- 
nesses. Suitable also for large hotel 
with large restaurant for the general 
public. Capacity: 800-1,000 persons 
(e.g., 200 seats and fourfold reoccu- 
poncy). Waiters’ passageway: tangen- 
tial, with food buffet situated in front. 
The waiter has access to beverages and 
other items from the waiters’ passage- 
way in the kitchen and from the dining 
room side as well. The buffet looks over 
the dining rooms. Kitchen: Lineor ar- 
rangement with fitted berths for lorge 
apparatus. See Legend for explanation 
of numbers. 

















Fig. 4 Restaurant kitchen especially suited 
for city or excursion restaurants. Capacity: 
as in Fig. 1. Waiters’ passageway: tangential. 
Kitchen: The cooking, roasting, grill, and fry- 
ing apparatus are planned as wall structures. 
See Legend for explanation of numbers. 





Fig. 5 Restaurant kitchen. Capacity: This ar- 
rangement is conceived for a very busy city res- 
taurant of good quality (approximately 600 per- 
sons—e.g., 150 seats with fourfold reoccupancy). 
Waiters’ passageway: in the center. Kitchen: The 
cooking, roasting, grill, and frying apparatus ore 
planned as wall structures. See Legend for expla- 
nation of numbers, 











Fig. 6 Large restaurant kitchen for restaurants with many auxil- 
jary rooms, bowling alleys, garden, and a snack bar projecting 
into the main dining room. Suitable for a highly frequented city 
restaurant or for an excursion spot with various conference rooms, 
etc, Capacity: 1,000—1,200 persons. Waiters’ passageway: tangen- 
tial. Buffet and washing-up zone (dish return) placed in front. The 
waiter can pick up drinks and other items at two places in the 
kitchen, the drinks coming partly from the bor. Kitchen: Warm 
kitchen as wall structure with central serving area; cold kitchen 
and pastry area divided with two serving areas each, symmetri- 
cally arranged. See Legend for explanation of numbers. 
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Legend for Restaurant and Hotel 
Kitchen Loyouts (Figs. 1 to 6) 


(Layouts: Scale 1:300) 
1. Waiters’ passageway—meal and beverage 
counter—dish return 

. Dishwashing area (dishes, glasses, silver) 

. Beverages—preparation and serving 

. Pastry (cookies, cakes, ice cream, dessert)— 
preparation and serving 

. Cold kitchen (cold appetizers, soled, fish)— 
preparation and serving 

. Warm kitchen—saucier/rétisseur area (sauces, 
roasts, grill, fish)—preparation including large 
apparatus area and serving 
7. Warm kitchen—entremétier area (soups, vege- 

tables, entrées)—preparation including large 
appeoratus area and serving 

8. Pot and pan washing—casserolier area 
9. Vegetable preparation 

10. Meat preparation 

1}. Vegetable cold storage 

12. Meat cold storage 

13, Economat (dry storage) 

14, Beverage cold storage 

15. Linen, dish, cleaning supplies storage 

16. Staple goods storage 

17. Goods acceptance and control 

18. Empty goods ond garbage collecting rooms 


> ww eaeN 











Fig. 7 Snack bar (Pub, tavern, bistro, café, or restaurant). Capacity: 
55-60 seats (five- or six-fold reoccupancy over lunchtime, twofold in 
the evening; at other times, o well-run café, coke, and snack business). 
The kitchen deals primarily with ready-to-serve articles. In a city busi- 
ness with daily delivery, the storage space does not have to be espe- 
cially large. 


Legend: 


1. Meal and beverage serving counter 

2. Dishwasher 

2a. Dish return 

3. Beverage buffet with mixer, toaster, ice-cream container, atc. 

4. Oven and small pastry station 

5. Garde-manger 

6. Saucier / rétisseur 

6/7. Range 

7. Entremétier 

7a. Cooking vat and high-performance steam cooker 

6/7b. Warming cupboard and warm serving counter with warming 
lamps 

8, Pot and pan washing 

Tl. Storage, empty goods, office; instead of cold storage rooms— 
cold storage and freezer cupboards 

19. Employees’ toilets 

G1. Bar counter—also for meals 

G2. Dining room with table seating 

G3. Guests’ toilets / make-up room /telephone booths 


775 


Commercial 


KITCHENS 


Legend: 


Id. Self-service buffet with grill and fry unit 

le. Salad dressings, spices, cutlery reserves 

if. Cashier 

2. Dishwasher 

2a. Dish return 

3/4. Sandwich unit, cakes, ice cream, coffee, beverages; service 
available at an outdoor café 

5a. Cold preparation table 

6/7. Defrosting, warming-up apparatus front, serviceable on two 
sides (convection ovens, heating appliances for the Nacka system or 
Régéthermic ovens) 

11. Cold storage and storage (varies in size according to system 
of servicing and rhythm of delivery) 

Ta. Refrigerator front, serviceable on two sides 

Ilb. Delivery, empty goods, intermediary storage, personnel cloak- 
room 

12. Kiosk—sales on the inside and to customers on the street 

El. Entrance from street 

£2. Entrance from building (deportment store, office building, etc.) 





Fig. 8B  Self-service restaurant suitable for department stores or office 
buildings. Kitchen: no independent production; outside delivery and 
preparation vic deep-freeze, boiling-in-the-bag (Nacka), or Régé- 
thermic methods. 


Legend: 


1. Service passage for U-shaped or finger-shaped counter 

Id. Automats for self-service 

2. Connection of two fingers with dishwasher having two covers 
serviceable on both sides; adjoining are two sinks each 

3. Coffee machine, refrigerators, soup vat storage 

4/5. Salad and ice cream preparation 

4/5a. Cold counter—salad, ice cream, dessert 

6/7. Frying pan, soup cooker, and other cooking equipment 

6/7a. Warm counter—bain-marie, fryer, grill plates 

11. Economat, cold storage, and freezer space, staples room (deliv- 
ery, empty goods room, office, personnel cloakrooms and washrooms 
not included) 


G Guest rooms with standing room and seats (automat service with 
disposable dishes) 








Fig.9 Restaurant with finger-shaped bar and automats for quick lunch 
service in restaurants for passersby, cafeterias, department stores, 
highway restaurants. Capacity: 500 persons per hour. Kitchen: prepora- 
tion of precooked meals, salads, and ice cream. 
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Fig. 10 Restaurant for travelers (Highway restaurant, or café-restau~ 
rant at a busy intersection in the city), Capacity: 

« Snack—45-—50 seats (200 persons every hour) 

« Restaurant—80 seats—(two- or threefold reoccupancy during 

meals; at other times, coffee, ice cream, pastry, and sandwich ser- 
vice) 
Grill—40 seats (one- or twofold reoccupancy, high stondord ser- 
vice) Kitchen: Linear-wall arrangement, approximately equal bal- 
ance between freshly prepared meals and ready-to-serve meals. 
Storage, empty goods, and personnel cloakrooms in the cellar. 


Legend: 

1, Waiters’ passageway 

la. Service corridor for snacks, and cold meal and pastry-serving 
counter for restaurant 

1/3. Waiters—Beverage self-service 

2. Dishwasher 

4, Pastry 

5. Cold kitchen 

6/7. Warm kitchen (roast, grill, fry), bain-marie in the serving 
counter 

6/7a. Cooking and frying opparatus (2 vats, | pan) 

8. Pot and pan washing 

9/10. Meat and vegetable preparation 

11, Storage for the day 

lla, Cupboard group, cooled and not cooled 

12. Kiosk facing the street 

12a. Cigorette machine 

17. Goods delivery 

17a. Office 

17b. Elevator to cellar 

19. Employee toilets 

G1. Snack area with about 40 seats and seats at the bar 

G2. Restaurant 

G3. Grill restaurant, possibly with small bar for espresso coffee, 
aperitifs, whisky, and other spirits 

G4. Guests’ toilets 








Fig. 11 Large hotel-restaurant kitchen also for large restaurants with 
some ouxiliary rooms and with outside deliveries or production for 
other organizations (variant of Figs. 3 and 6). Capacity: 800-1000 
persons. Waiters’ passageway: in the center, with a special serving 
link to the garden (or, for instance, to a bowling alley) and directly 
connecting to the auxiliary rooms. Kitchen: Linear arrangement with 
rear side of large apparatus. 





Legend: 


1. Waiters’ passageway 

la. Meal and beverage serving to garden 

1b. Access to auxiliary rooms 

2. Dishwashing area 

3. Beverage serving area 

Ja. Beverage cold storage (day cellar) 

4, Pastry 

5. Cold kitchen 

6. Warm kitchen—saucier / rétisseur area 

7. Warm kitchen—entremétier area 

8. Pot and pan washing 

9. Vegetable preparation 

10. Meat preparation 

11. Cold storage and storage rooms 

lla. Accesses to delivery, empty goods room, and intermediary stor- 
age, office, personnel cloakrooms and toilets 

S Service accessories (cath register) 


Fig. 12 Cofé-restaurant with tearoom, or a city restaurant in a busy 
district. 
+ Café: alcohol-free beverages, except for bottled beer; pastry and 
small meals—cold and warm 
« Tearoom: alcohol-free beverages, pastry, sandwiches. Capacity: 
About 150 seats (continuous service from early morning to midnight 
or later). Kitchen: extensive use of precooked meals; little storage. 


Legend: 

1. Waiters’ passageway 

la. Serving stations and cash register 

2. Dishwasher 

3. Beverage buffet with mixer, toaster, ice cream container, etc. 

4. Pastry 

4a. Pastry oven 

5. Sandwich unit 

6. Defrosting and heating equipment, soup vats 

7. Oven, grill, frying apparatus 

8. Pot and pan washing 

11. Day stores, empty goods (staple goods in cellar) 

15. Linen storage 

17. Delivery 

17a. Office 

19. Employees’ washrooms, cloakroom for waiters (cloakroom 
and washrooms for kitchen employees in cellar) 

G1. Tearoom 

G2. Cofé-restaurant 

G3. Terrace or garden 

G4. Washrooms 777 

G5. Telephone booths 
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Fig. 13 Student dining hall or cafeteria with two-sided self-service buffet and conveyor 
belt. Capacity: 12 persons per minute * 2 = 24 persons. Without cash payment: hourly 

1,400 persons. With cosh circulation: hourly capacity, 1,100 persons. Seating: at least 340 
seats. Kitchen: fully equipped linear arrangement, planned for automatic equipment. 


Legend: 
la, Platter and cutlery trolley 
1b. Distribution help, regulation of conveyor-belt speed, dietary food storage 
lc. Conveyor belt for standard menu 
ld. Self-service buffet—Menu: 


| soup of the day various salads 

| stew various desserts 

1 standard menu dairy products 

1 dietary food 5 cold beverages (beer, wine, carbon- 
2 cold meals ated beverages, juice) 


le. Salad dressings, condiments, cutlery 
1f. Cash register 
2. Dishwasher 
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2a. Soiled-dish conveyor belt 

4. Pastry 

5. Garde-manger 

5a. Portioning table for cold meals, salads, and desserts 

6. Roast kitchen, possibly with roasting automats 

6a, Warm-storage trolleys—portioning of meat, sauces, dietary foods 
7. Cooking kitchen, possibly with automatic steam cookers 

7a. Warm-storage trolleys for portioning of vegetables, entrées 
9. Vegetable preparation 

10. Meat preparation 

11. Access to the storage rooms, delivery, and auxiliary rooms 


Fig. 14. Student dining hall or cafeteria with four self-service buffets. Capacity: at least 
1,500 persons per hour. Seating: at least 400 seats. Kitchen: outside delivery of meals with 


standard or conveyor-type elevator. 
Legend: 


Id. Self-service buffet—menv as in Fig. 13 


le. Circular device for salad dressings, condiments, extra cutlery, etc. 


1f. Cash register 


lg. Preparation table with trolley stand 


2. Dishwasher 
2a, Soiled-dish return 


11. Standard or conveyor-type elevator connection to meal-preparation kitchen 





Fig. 15 Student dining hall or cafeteria with self-service carrousel. Ca- 
pacity: after the initial phase, 1,400 persons per hour. Seating: at least 
400 seats. Meal delivery from a centro! kitchen—deep-freeze, boil-in- 
the-bag (Nacka), and Régéthermic system. 


Legend: 

17. Linear-arrangement kitchen with automats. For large output, there 
are appropriate appliances for steaming and baking. 

18. Linear-arrangement kitchen with transport-equipment system. In 
the foreground: dish washing; soup, vegetable, and entrée vats; stove 
for general purposes and dietary foods; sauces and meats. 

19. Three-tier carrousel (Maison Tricault, Paris) of 2-meter diameter, 
with a troy slide. 

ld. Self-service three-tiered corrousel 

Below: 2 cold dishes, various salads, desserts (partly on ice) 
Center: warm meals, 3 warm dishes, 2 grilled or fried dishes (with 
warming lamps above) 

Above: sandwiches, pastry, etc. 

le. Salad dressings, condiments, extra cutlery, etc. 

Tf. Cash register 

2. Dishwaster (stacking area, 3 tonks, drying zone) 

2a. Soiled-dish conveyor belt 

3. Beverage self-service area 

5a. Portioning table for cold dishes and salads 

5b. Portioning table for desserts, sandwiches, etc. 

6/7. Warming and defrosting appliances 

6/7a. Portioning table for warm meats 

8a. Trolley storage 

11. Meal delivery from the central kitchen, access to the supply and 
auxiliary rooms 

Ila. Storage cupboards for cold goods and other goods delivered 
from the central kitchen 
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By FRANK MEMOLI 


CORE LOCATION 
Central (Interior) 


This location has a number of sdvantages. 
It allows all window space to be utilized as 
rentable office space and depending upon the 
configuration of the building plan will permit 
offices of varying depths to receive natural 
light. The central location is also extremely 
convenient in terms of access and in some 
cases may be equidistant for all sides. This 
simplifies area division and provides good 
flexibility of tenant distribution in the seme 
way. Horizontal utility runs may also be rela- 
tively equidistant from the core. Combined 
with # square building plan, bearing exterior, 
and core walls this location permits a floor 
plan free of columns and thus totally flexible 
for office layout. 

While this core location has definite ad- 
vantages, it also has some drawbacks. One 
disadvantage is that the central interior location 
limits the depth of offices in the midzone of 
each floor, thus affecting the element of flexi- 
bility in office layout. Another floor-area-con- 
suming characteristic of this core is that it 
requires an access corridor around its perim- 
eter. 





Off-Center (Interior) 


Like the central-interior core, the off-center 
interior core permits all window or building 
perimeter space to be used for offices. How- 
ever, it presents somewhat more flexibility in 
maximum depth and arrangement of spaces. 
This can be particularly desirable where large 
open spaces such as secretarial or clerical 
pools are required. It also affords the oppor- 
tunity of developing small secluded spaces in 
the relatively narrow portion of the floor plan 
where the core is closest to the exterior walls. 

This core location may present some prob- 
lems of access. Because it is off-center, it is 
somewhat remote and thus less convenient to 
the far sides and corners of the building. If 
there is multiple-tenant occupancy on any 
given floor, a long access corridor will be re- 
quired as will be a perimeter corridor around 
the core itself. The off-center location may 
also lessen flexibility of tenant distribution. 


Split (Interior) 


The principal advantage of a split core is that 
it virtually eliminates the need for a peripheral 
corridor on the core. Access to this core is 
from the area between its split elements and 
not from the area around its edges. This permits 
more flexibility of floor-area division, leaving 
even the srea immediately adjacent to the core 
available for office space. Depending on the 
width of the access space in the center of the 
core, this space may be put to different uses 
on different floors, At the ground, or entry, 
level this area can become a tobby, while on 
floors where elevators do not stop this space 
can be used for additional office space. 


Exterior 


Unlike the three interior core locations dis- 
cussed, the primary advantage of an exterior 
core arrangement is that it leaves the entire 
floor area of the building available for tenant 
use. In addition, the core does not complicate 
the floor plan either functionally or structurally. 
With this type of arrangement, maximum flexi- 
bility is achieved with respect to tenant dis- 
tribution, office depth, and layout. Since the 
core creates a “dead wall" or portion thereof, 
it may be used as a buffer between the building 
and an adjoining property which may have 
objectionable characteristics. Location on the 
outside of the building also permits the core 
to act as @ point of transition between one build- 
ing and another of possibly different scale. 

Some problems are also created by placing 
the core on the outside of a building. The 
primary drawbeck is that, in the case of muilti- 
tenant occupancy, the core requires a long 
access corridor lessening flexibility of tenant 
distribution. In addition, the core occupies 
desirable window space so that the offices 
immediately adjacent to the core may not re- 
ceive any natural light. 


GENERAL PRINCIPLES 
Work Flow 


The relationship of individuals, as determined 
by operating procedures, must be the gov- 
erning factor in any layout. The development of 
8 layout which conforms to end complements 
the predominant work flow requirements of an 
office is perhaps the most important phase of 
space planning. By the systematic study of the 
operations, processes, and procedures in- 
volved in individual (or group) tasks, the 
planner can assist management by providing 
work station patterns which ensure a smooth, 
straight-line flow of work. It should be under- 
stood that space planning does not conflict 
with or overlap the field of methods and sys- 
tems analysis. The role of the space planner is 
to gain o knowledge of the functions, as devel- 
oped, and to translate them into the best space 
layout possible within the limitations imposed 
by building characteristics, fiscal allotments, 
etc. 


Straight-Line Principle in a well-planned office, 
paper goes from one desk to another with the 
least amount of handling, traveling, and delay, 
Work should progress in a series of straight 
lines with a general forward movement, avoid- 
ing criss-cross motion and backward flow 
When the layout is being developed, the flow 
pattern can be traced from desk to desk, Cau- 
tion must be exercised, however, since the 
straight-line work principle cannot be adapted 
to all activities, particularly those headquarter 
or departmental offices whose staff activities 
do not lend themselves to assembly-line proc- 
essing. 


Guide for Space Planning & Layout, General 
Services Administration, Pubhe Buildings 
Service. Washington, 0 C 


Work Stations 


All work stations, whether in a private office or 
in open space, are reduced to units of furniture 
and equipment, See Fig. 1 for the work sta- 
tions most frequently used. The basic unit 
of work stations are desks and therefore re 
quire the most consideration. The following 
general rules are applicable in positioning 
desks: 

1. Desks should face the same direction un- 
less there is a compelling functional reason to 
do otherwise. The use of this technique pro- 
vides for straight work flow patterns, facili- 
tates communications, and creates @ neat and 
attractive appearance. 

2. In open area, consideration should be 
given to placing desks in rows of two. This 
method will permit the use of bank-type parti- 
tions as o divider for those activities which 
require visual privacy while still obtaining 
maximum utilization, 

3. Desks should be spaced at a distance of 
6 ft from the front of a desk to the desk behind 
it. This distance should be increased to 7 ft 
when desks ere in rows of two, ingress and 
egress is confined to one side of the aisle, or in 
instances where more than two desks side by 
side cannot be avoided. 

4. In private offices the desk should be 
positioned to afford the occupant 4 view of the 
door. 

5. In open work areas the supervisor should 
be located adjacent to the receptionist or 
secretary. Access to supervisory work stations 
should not be through the work area. 

6. Desks of employees having considerable 
visitor contact should be located near the of- 
fice entrance. Conversely, desks of employees 
doing classified work should be away from 
entrances. 


“Executive Core” Concept 


Most new building designs produce a block- 
type structure which is well lighted and air 
conditioned, and which is divided by ao few 
access corridors radiating from a central ser- 
vice core. This type of construction permits 
development of space plans based on the 
“Executive Core” concept. This concept, or 
technique, places all or a majority of the pri- 
vate offices in the core area and allocates space 
along the building perimeter for others, It has 
proved very satisfactory in many cases where 
it has been used and has potential in most new 
buildings in which large, or relatively large, 
groups of “lower echelon’ employees will be 
housed. 

This concept arises trom the premise that 
employees performing routine tasks which 
keep them at their desks almost the entire work 
day require the psychological advantages of 
window space. On the other hand, supervisors 
and executives are frequently called upon to 
leave their offices for meetings, supervisory 
tours, etc., and interior offices, if properly 
designed and decorated, are completely accep- 
table for them. Also, the occupants of private 
offices generally receive the greatest number 
of visitors; in fact, the need to receive many 
visitors is perhaps the justification most fre- 
quently given for private offices. The location 


of private offices in the core facilitates the han- 
dling of visitors and keeps them trom the gen- 
eral work areas 


Other Planning Considerations 


The application of the following considerations 
will assist the space planner to attain func- 
tional effectiveness in the final layout: 

1. Employees performing close work should 
be in the best-lighted areas, Glaring surfaces 
which affect vision should be identified and 
corrected, 

2. Clothes lockers in an office layout are 
out of date and wasteful. Large rooms or open 
areas should be provided with hanging space 
for coats and shelves for hats, packages, and 
other material, Space not suitable for work 
stations should be used whenever possible. 

3. Heavy equipment generally should be 
placed against walls or columns in order to 
avoid floor overloading. 

4. Be safety conscious, Do not obstruct 
exits, corridors, of stairways. Comply with 
fire safety codes governing aistes, exits, ete. 

5. Where frequent interviews with the gen- 
eral public are required, as in personnel offices, 
the use of interview cubicles should be consid- 
ered, Such cubicles need only be large enough 
for the interviewer, the applicant, and a small 
desk or table. 

6. In operations which require employees 
to work away from their office, with only infre- 
quent visits there to file reports, ete., consid- 
eration should be given to assigning two or 
more employees to each desk, Other consid- 
erations include the provision of 45-in, desks 
and the use of common work tables, with the 
assignment of file cabinet drawers to each 
employee in which to keep papers, etc 


Private Offices 


The private office is the most controversial 
problem facing the space planner. The assign: 
ment of private offices and the type of parti- 
tioning to be used are issues to be settied by 
top management acting on the advice and rec- 
ommendations of the space planner. Private 
offices should be assigned primarily for func: 
tional reasons, i.e., nature of work, visitor traf- 
fic, or for security reasons. When private 
offices are provided, they should be only large 
enough for the occupant to conduct his normal 
business with a reasonable degree of dignity 
(Fig. 2), The following are some of the factors 
requiring consideration prior to making the 
assignment: 


Classification Grade The necessity for o private 
office cannot be directly related to the clasei- 
fication grade of the employee. 


Supervisors in Open Space Supervisors who are 
working with their employees, rather than 
planning for them, should generally be in the 
same room or open space with them. The 
supervisor may be separated from the balance 
of his section by # distance of several feet 
which permite a degree of privacy. 


Prestige A frequent justification for a private 
office is to impress visiting representatives of 
industry, end the general public, with the 
importance or dignity of the official being con- 
tacted. Recent studies of office planning in 
private industry tend to refute such 4 position. 
They show many highly paid employees housed 
in attractive open space. Moderately sized pri- 
vate offices are provided only for upper-echelon 
officisis. The offices of many top executives 
of large, nationally known companies are less 
than 250 sq ft each. The provision of 4 private 
office, or too large a private office, for a Gov- 


ernment official may give the taxpayers an 
adverse impression. 


Security Requirements The space planner hears 
many reasons why people in Government need 
places where confidential discussions can be 
held and a variety of suggestions as to how 
this should be accomplished. The private office 
is the most popular, if not always the most 
practical, solution. The Federal establishment 
undoubtedly has o greater problem in this 
respect than many branches of business. 

In addition to the security requirements, the 
Government is faced with privacy situations 
involving investigative agencies and other 
activities which have occasion to inquire into 
the most confidential aspects of individuals’ 
personal lives and the operations of business 
concerns. There is no question as to these per- 
sons’ entitlement to reasonable privacy regard- 
less of whether they are summoned to the 
office, appear voluntarily to render assistance, 
or avail themselves of services offered by the 
agency. There are alternatives, however, in 
determining the methods to be used to satisfy 
the various requirements. 


Sizes of Private Offices it is desirable that private 
offices be a minimum of 100 sq ft and a maxi- 
mum of 300 sq ft each in size, depending upon 
the requirements of the occupant. See sketches 
of most widely used private offices. Only in 
cases where it is necessary for the occupant 
to meet with delegations of 10 or more people 
at least once a day should the size approach 
300 sq ft. For the average Government func- 
tion, the private office should not exceed 200 
sq ft. 


Semiprivate Offices 


The semiprivate office is a room, ranging in 
size from 150 to 400 sq ft, occupied by two 
or more individuals. These offices can be 
enclosed by ceiling-high, three-quarter-high, 
or bank-type partitions. Examples of semi- 
private offices are shown. Because of the loss 
of flexibility introduced by the use of the 
partitions required to enclose these offices, 
the same rigid review given private offices 
should be employed. Generally, the need to 
house members of a work team or other groups 
of employees assigned to a common task is 
an acceptable justification for semiprivate 
accommodations. 


General or Open Space 


The following paragraphs describe some of the 
factors affecting good office layout in general 
or open space: 


General “General office space” refers to an 
open ares occupied by a number of employees, 
supervisors, furnishings, equipment, and 
circulation ores, Large open areas permit 
flexibility and effective utilization, aid office 
communications, provide better light and 
ventilation, reduce space requirements, make 
possible better flow of work, simplify super- 
vision, and eliminate partition costs. In many 
cases, however, open-space housing for more 
than 50 persons should be subdivided either 
by use of file cabinets, shelving, railing, or 
low bank-type partitions. 


Open-Area Work Stations The space allocated to 
these work stations is based on the furniture 
and equipment necessary to perform the work 
assigned as well as on circulation ares. The 
space assigned to any specific work station 
may be increased due to special furniture and 
equipment requirements associated with the 
particular position. 
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Circulation 


This is the ares required to conveniently 
permit ingress and egress to work stations. 
The size of an aisle should be governed by 
the amount of traffic it bears, The following 
standards with regard to internal circulation 
will be applied in space planning surveys: 

1. Aisles leading to main exits from areas 
which carry substantial traffic (main aisles) 
should be 60 in. wide. 

2. Aisles which carry a moderate amount 
of traffic (intermediate aisies) should be 48 
in, wide. 

3. Aisles between rows of desks (secondary 
aistes) should be approximately 36 in. wide. 


Conference Requirements 


Conferences, meetings, and assemblies are an 
important part of Government operations, 
Since there is no established standard suggest- 
ing the number of conference rooms based on 
the number of people, the needs will vary 
widely among agencies or agency components, 
depending largely on the nature of their work. 
Whenever possible, the establishment of 
conference rooms should be based on need 
established from past records and experience, 
rather than on anticipated needs. Unnecessary 
conference space is often allowed because 
planning is not based on such records of 
demonstrated need. The space planner should 
always evaluate the utilization of existing con- 
ference rooms before recommending others 
(Fig. 3). 


Conterence Space in Private Offices vs. the Conter- 
ence Room Conferences are best conducted 
in space designed for that purpose. Con- 
ference space should not be provided in 
private offices. In lieu of large offices, it is 
desirable to provide a conference room adjoin- 
ing the office of a top official who holds a 
large number of conferences and nearby 
conference rooms tor officials with more 
limited requirements, Separate conference 
rooms permit maximum utilization through 
scheduling at an eppropriate level of manage- 
meant. Where feasible, training and conference 
requirements should be pooled and conference 
space used as auxiliary office area for visitors. 


Location of Conference Rooms The conterence 
room should be centrally located to the users. 
Interior space, which is not the most desir- 
able for office purposes, is well suited for 
conference use. This location eliminates out- 
side distraction and the need for window cover- 
ings during visual presentations. Access to 
conference rooms should be through corridors 
or through reception areas. 


Sizes of Conference Rooms Conterence rooms 
should be designed to accommodate average 
but not maximum attendance. Extra chairs can 
be used to achieve additional seating. See 
illustrations of preferred layout of conference 
roome of various sizes. 


Reception Areas and Visitor Control 


Visitors receive their first impression of an 
organization from the decor and layout of the 
reception area, It should be attractive, noat, 
businesslike, and above all, adequate to ac- 
commodate normal visitor traffic. An allow- 
ance of 10 sq ft for each visitor to be served 
may be used for space allocation. For example, 
if space is required for a total of five visitors 
at any given time, a totsi of 50 sq ft should 
be used in planning the space. Size, decor, 
and equipment will depend largely on the type 
and volume of visitor traffic; thus special 
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WORK STATION Ly as 42 SQ. FT. 
- 54 SQ. FT. 





WORK STATION ae. 51 SQ. FT. 
2-B - 63 SQ. FT 





WORK STATION 3A- 54 SQ. FT. 
3-B - 66 SQ. FT. 


Fig. 1 Recommended work stations. 
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LINE 


WORK STATION 5A - 76 SQ, FT. 
5-B - 94 SQ. FT. 


WORK STATION 6-A- 89 SQ. FT. 


9*-10" 


WORK STATION 7-A- 599 SQ. FT. 
7-B - 68 SQ. FT. (with file cabinet) 
7-C - 71 SQ. FT. (with side chair) 





Fig. | (cont.) Recommended work stations. 
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WORK STATION 8-A- 51 SQ. FT. 
8-B - 60 SQ. FT. (with file cabinet) 
8-C - 63 SQ. FT. (with arm chair) 
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6’-10"" 


TABLE ~ UMITIZED 


WORK STATION 

9-A~ 41 SQ. FT. 

9-B - 50 SQ. FT. (with file cabinet) 
9C - 53 SQ. FT. (with side chair) 


TABLE 





TABLE — UNITEPED 
66 x 18 


WORK STATION 
10-A - 46 SQ. FT. 
10-B - 55 SQ. FT. (with file cabinet) 
10-C - 58 SQ. FT. (with side choir) 


TABLE 


Fig. 1 (cont.} Recommended work stations. 
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11-C - 56 SQ. FT. (with side choir) 
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WORK =‘ IkA- 44SQ. FT. x 
STATION 1B - 53 SQ. FT. (with file cabinet) 4 
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50 x 30 





WORK STATION 12A- 49 SQ. FT. 
12-B - 59 $Q. FT. (with file cabinet) 
12-C - 61 SQ. FT. (with side choir) 
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3-B - 45 $Q. FT. (with file cabinet) 
13-C - 48 SQ. FT. (with side choir) 


Clee] Gee Ce: 


WORK STATION 13A- 37 SQ. FT. lense 
U 





Fig. 1 (cont.) Recommended work stations. 
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WORK STATION 14A- 43 SQ. FT. 
14B - 52 SQ. FT. (with file cabinet) 
14C - 55 SQ. FT. (with orm chatr) 


BANK TYPE PARTITIONS 










DxwW 


DESK . 
UNITIZED 





CUBICLE A - 51 Sq Ft. (with aisle space) CUBICLE B - 


Fig. 1 (cont.) Recommended work stations. 
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83 Sq. Ft. (with aisle space) 


BANK TYPE PARTITIONS 





CUBICLE C - 83Sq Ft. (with aisle space) 


Fig. 1 (cont.) Recommended work stations. 
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Fig. 2. Recommended layouts for private and semiprivate offices. 
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Private and Semiprivate 


CLERICAL 9254 


SENATOR'S OFFICE 





Fig. 2 (cont.) Recommended layouts for private and semiprivate offices. 
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Fig. 3. Recommended layouts for conference rooms. 
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planning will be required to meet specific 
needs. The receptionist should be placed so 
as to command oe clear view of those enter- 
ing and be easily accessible to visitors. 


Storage Space 


Office space should not be used for bulk stor- 
age. Only working inventories of office sup- 
plies and other materials should be maintained 
in offices, preferably in standard supply cabi- 
nets. Secondary space, such as basement 
areas, should be used to locate supply opera- 
tions. 


Special Requirements 


“Special requirements” reters to space other 
than that required for furniture and equipment 
usually found in office operations and which 
is essential to the work of the agencies. The 
space planner must identify these special re- 
quirements in the early stages of the space 
planning. 


Interim Space Allowances Table 1 gives allow- 
ances to be used by The General Services 
Administration in space planning for agencies, 
or elements thereof, which do not have Occu- 
pancy Guides, including agency headquarters 
activities. These allowances are canceled im- 
mediately upon publication of the appropriate 
Occupancy Guide. 








TABLE 1 Interim Space Allowances 
Type Allowance, sq ft 
Grade assignment per person 

GS 1-16 60 
GS 7-11 Supervisory 100 
GS 7-11 Nonsupervisory 75 
GS 12-13 ..... Supervisory 150 
GS 12-13 . Nonsupervisory 100 
GS 14-15 Supervisory 225 
GS 14-15 Nonsupervisory 150 
GS 16-17-18 300 





OFFICE LAYOUT BY FUNCTION 


The office operation is like a large machine 
which needs to have all of its parts synchro- 
nized and moving smoothly, Each office func- 
tion must mesh smoothly with the others with 
@ minimum of friction. 

The office machine's source of power is in- 
formation, and it is the purpose of good office 
layout design to permit this information to 
flow amoothly, avoiding unnecessary turns 
and traps. There is certainly no one office 
layout that will fit all companies, any more 
than there is an all-purpose machine, but there 
are some reasonably good principles of layout 
by function that could be applied to any office 
situation, 


Six Basic Office Functions 


if you were to make ao list of the typical office 
functions, you would find it quite a long one. 
Every office needs management, communice- 
tions, filing, billing, payments, payroll, pur- 
chasing, and accounting. Other functions are 
sdded according to the purpose of the busi- 


How to Pian Your Office Space, National 
once Products Association, Washington, DC., 
1 


ness, such as production, production engi- 
neering, quality control, shipping and receiv- 
ing, cost accounting, industrial engineering. 
dats processing, inventory, etc. 

However, all office functions can be cat- 
aloged into one of these six groups: 
Management 
Finance 
Sales 
General 
Technical 
Production 

Here are some pointers for placing these 
groups in the best office layout position to per- 
mit smooth operation. 


services 
services 


Par en= 


The Management Group The top management 
group is usually arranged together, often in 
a sort of chain of command, They will be rea- 
sonably isolated from general office traffic 
and casual interruptions. They are frequently 
around the edge of the office, but they may 
also be in the center. The top official is per- 
hops the chairman of the board or the presi- 
dent, and he naturally will have the largest 
and best appointed office. The top executives 
need more space not only for prestige but 
because they have more than the usual amount 
of visitors and meetings. If a conference room 
is used, the size of the individual offices can 
be reduced somewhat. There is o trend away 
from the overabundant office for the top ex- 
ecutives, undoubtedly encouraged by the high 
cost of office space rental. The newer de- 
signed, space-saving furniture, however, 
makes the reduced space practical from an 
efficiency standpoint. It is not unusual in the 
newer offices to find the top management men 
in offices about 12 by 15 ft in size. 


The Financial Group Although the financial 
executives have responsibilities that extend 
into the general office and involve se consider- 
able percentage of the clerical force, the 
executives need not be on the spot. Super- 
visors can run the show with little more 
connection to the boss than through intercoms 
or interoffice mail. 

It is probably more important to put the 
accounting function near where it picks up 
the orders from the ssles department. The 
accounting functions usually line up according 
to the system procedure, going in a straight 
line through such activities as credit checks, 
order processing, inventory control billing, 
and finally accounts receivable. 

The purchasing department has o lot of 
contact with vendors, so it should be near 
the entrance or reception room to avoid exces- 
sive traffic. Part of purchasing hes to be tied 
to the accounting function through the handling 
of requisitions, shipping notices, and vendors’ 
invoices. 

The personne! department is usually close 
to the reception area so that they can interview 
job aspplicents and other caliera without 
general disruption of the office area. 

The data processing activity usually comes 
at the end of the line, but it should be out of 
the traffic swirl and in a spot where the noise 
can be confined. 


The Sales Group Every firm has some sort of « 
ssies function which starte the activity of the 
company. For this reason there is a consider- 
able amount of communication between it and 
all the other functions of the office. The sales 
group frequently has visitors and needs ae lot 
of space for catalogs and specification files, 
so that each person there probably has a little 
more than the average amount of floor space. 
Pricing, estimating, and correspondence are 
large functions in the sales group. Many 
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sales groups need o conference room or an 
all-purpose room that can be used for training, 
meetings, demonstrations, and conferences 
with the engineering and product development 
group. 


The General Office Group This is the group 
that provides general services for all of the 
other functions, such as central files, steno- 
graphic service, library, mail handling, duplicat- 
ing, and general communications. 

The reference functions like central files, 
the library, and the stenographic pool ere 
normally in the center of all the other functions 
in the office. The mail handling is at either 
end of the office work flow, Duplicating 
services are normally isolated because of the 
noise and fumes, and may be near the function 
that calis most frequently for this service, 
such as shipping and receiving rooms. 

The telephone switchboard is part of the job 
of the receptionist, and is naturally in the 
reception area, In a more complicated com- 
munications setup it might be in # center by 
itself, convenient to the other office activities. 


Technical Service Group 9 Technical services such 
as the engineering, drafting, and design 
people are normally located near the activities 
t, such as manufacturing, sales, and 
production. When they deal with production 
and systems work they are frequently out in 
the plant. 





The Production Group The production group is 
usually in # second office, set up out in the pro- 
duction plant. It is just a8 important to the busi- 
ness as the general offices and should have the 
same amount of considerations, dignities, and 
facilities. This is not always the case, unfortu- 
nately, but where it has been the policy to put 
this office group on a par with the general 
offices, an improvement in work and general 
morale has been sccomplished. 

In any large-scale planning, other factors 
besides available space will naturally influence 
the decision for the final placing of any perticu- 
lar department. The shipping and receiving 
departments, for example, could hardly be 
placed on the top floor even though their 
space requirements would fit perfectly into 
a given area on the top floor. 


Study the Organization Chart 


The arrangement of the office functions will 
actually be ao projection of the organization 
chart of the firm, located with respect for the 
flow of work and the physical requirements 
of each department. 

The organization chart will show the depart: 
ments and sections which make up the firm, 
like the executive, offices, sales, accounting, 
engineering, production, research, and pur- 
chasing. The chart will aleo give a clue to the 
interrelationship of the departments. 

Relatively minor activities are better placed 
around the major office activities rather than 
integrated with them. When more space is 
needed, the major activities can be expanded 
with less disruption simply by moving a minor 
activity over a desk or two. 

Each department and division has a good 
reason for being in one location rather than 
another. Here are ten guides for determining 
what that location should be, When the depart- 
ment is properly assigned to # major sres, 
minor changes can be made later without an 
upheaval in the basic pattern. Some depart- 
ments will naturally qualify in several of 
these guides, and then it will be « matter of 
choosing the locations which seem to offer 
the best compromise, 
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1. Convenience to the Public Those departments 
having the greatest number of visitors should 
be located so that the visitors have a short, 
direct, and convenient route from the main 
entrance to the department sought. The sales, 
purchasing, and employment or personnel 
departments usually have the most visitors. 
Convenient access is not only enjoyed by the 
visitors but it offers the least disturbance to 
the work of employees. 


2. Flow of Work Departments having the 
closest working connections should be placed 
closest together. When this is done, the work 
flows with a minimum waste of time between 
operations. Sales and advertising departments 
normally work together; so do the sales and 
credit departments, cost and payroll depart- 
ments. When they are too far apart, unneces- 
sary walking time is increased or the telephone 
switchboard or intercoms are overworked. 


3. Equipment Used Some departmental opera- 
tions require the use of special equipment 
requiring extensive wiring, plumbing, or venti- 
lation equipment. Moving departments of this 
type requires expensive alterations. Obvi- 
ously, two such departments should not be 
located together because of the difficulty of 
later expansion. 

Some sections of a department may use 
noisy equipment. They may use teletypes, 
tabulating equipment, reproduction equipment, 
and similar specialized equipment. Typing and 
stenographic sections, because of their con- 
centration, will produce a higher noise level 
than a similar number of machines scattered 
throughout the area. To minimize disturbance 
to the rest of the employees, these sections are 
commonly segregated into sound-treated 
rooms. 


4, Centralized Functions Sections and facilities 
that serve the entire office should be centrally 
located and easily accessible to all who use 
them. Correspondence and stenographic pools, 
central files, cost accounting, and tabulating 
sreexamples. Of course, rest rooms, water foun- 
tains, and supply cabinets should be provided 
in sufficient numbers and conveniently located. 


5. Confidential Areas Certain functions of a busi- 
ness may be of # confidential nature that 
requires them to be isolated from others in 
the office and from the general public. Central 
files, the paymaster, the controller, and legal 
offices are examples. 


6. Conference Rooms Conterence and training 
rooms should be reasonably near those depart- 
ments that use them the most. If the office is 
air conditioned, the room can be in the interior 
of the space to eliminate the distraction of 
windows and to provide more wall display area. 


7. Froight Elevators Departments receiving and 
delivering large quantities of materials should 
be located near the freight area for ease of 
handling, less time and labor, and less distrac- 
tion of other workers, Mail, stockroom, and 
machine departments are in this category, 


8. Shipping Dock Shipping and receiving activi- 
ties and mail rooms should obviously be near 
the point of entrance and exit of material. 


9. Service Facilities Eating, medical, and lounge 
facilities are generally on the lower floors to 
reduce elevator traffic. The number and type of 
employees in a particular department might 
be considered in locating it near these tacil- 
ities. 


10. Passenger Elevators When an office occupies 
more than one floor, elevator service will be 
more effective when the departments with 
large clerical forces are on the tower floors. 

The fundamental unit (module) for office 
space planning is the individual worker, seated 
at his or her desk or work station. The space 
ailowance assigned to each worker can be 
either liberal or economical depending upon 
space limitations or the kind of atmosphere 
desired in the office. 

In larger offices where there are many 
routine jobs, space standards tend to be eco- 
nomical. Where the work is specialized, where 
there are many visitors, or where high morale 
is promoted, space assignment is apt to be 
more generous. Larger firms tend to be more 
economical than smaller ones, for the extra 
Space means extra rental costs or more build- 
ings. Smatier firms have fewer routing opera- 
tions and tend to have more generous space 
allowances. 

In the general office area, allotment of 100 
sq ft per clerical worker is generally considered 
a liberal standard; 65 sq ft is an economical 
standard. Eighty square feet would be a reason- 
able average. 


FIVE GUIDES FOR SPACE ALLOWANCES 


Good space utilization does not necessarily 
mean allocating the least possible working 
space per person. On the contrary, too little 
working space may reduce the worker's 
efficiency and waste many times the savings 
made by any reduction in the square-foot rental 
costs. Good space utilization, in its broad 
meaning, allots more space to those positions 
whose activity justifies it, and reduces the 
space where there is a surplus. 

There is no accurate scale of space allow- 
ances which will make layout planning suto- 
matic. We can give you here, however, some 
guidelines which have been established from a 
large number of surveys made of offices, both 
commercial and governmental. These sugges- 
tions will help you make # broad estimate of 
your space requirements or will serve as a 
check against your own utilization of space. 

We cen break down the types of space 
required in the typical office into five catego- 
ries as follows: 

1. Office space 

2. File space 

3. Special equipment 

4. Storage space 

5. Special rooms 

Let's discuss these five space categories 
separately. 


Office Space Allowance 


The following typical allowances include space 
for departmental aisles, space to move about, 
space for occasional visitors and consultation, 
rest rooms, fountains, special files, general 
office equipment, bookcases, and coat racks. 
It does not include main aisies, corridors, or 
the space covered by the other four space 
categories, 


Square feet 
TOD GROCWUNE. 2. eine cies 400-600 
Junior executives . 100-200 
Supervisors . . . ee 80-100 
Operator at 60 in. desk... , . - : 55 
Operator at 56 in. desk,........ 60 
Operator at 50 in. desk... ....... Jas 45 


Operators are assumed to be at desks side by 
side, two in a row. Add space for file and side 
chair if needed. 


The use of L-shaped furniture for work 
stations will give more surface room than the 
standard desks, but the floor space will be 
roughly equivalent when the width is the same 
as desks above. 


File Space Allowance 


The actual space taken up by a file cabinet and 
its open drawer is easily measured. It ia diffi- 
cult to estimate how much should be added to 
these measurements for working area until 
decisions are made on arrangement of the 
filing area. 

In general, each open file cabinet will require 
the following space allowance without consid- 
eration of any working area in front of the open 
drawer: 


Square feet 
Standard letter file... 2.0... 00. pints 6 
Standard legal file. ........,... ees 7 
Side-opening letter file... .. .. a By 
Side-opening legal file... .... orath 7% 
Special Equipment Allowance 


Certain special types of office machines require 
more space than normally allowed in an esti- 
mate based on the average clerk or typist posi- 
tion. Any space taken up by the following 
equipment and their operators should be added 
to that considered for the regular office space. 
Tabulating equipment 

Duplicating equipment 

Telephone switchboard 

Teletype equipment 

Time clock space 

Other special equipment 


POP P= 


Storage Space Allowance 


Storage requirements depend on the nature 
of the firm's work, its age, and the inclination 
of the administration to retain records. Here 
are some storage space requirements which 
should be considered: 

Vaults 

Stockrooms 

Transfer files 

Shelving 

Janitor supplies and equipment 

Stock rooms 

Coat rooms 


SSP eens 


Special Rooms Allowance 


Depending on the type of business, offices will 
require rooms of a size matched to their use. 
These will include: 
1, Reception room 

Waiting room 
Interviewing room 
Examination room 
Conference room 
Exhibit room 
Medical room 
Lunchroom 
. Employee lounge 

10. Rest room 

11. Mail room 

The more common rooms will have the fol- 
lowing typical space allotments, based on their 
use by 15 people. 


eerxanson 


Square feet 
Reception room... 2. 2... aerate 400 
Waiting or interviewing room... 2... 200 
Conference: 100M... ve sicineeeweee es 600 


Add approximately 10 sq ft for each addi- 
tional person to be provided for. 


By JOSEPH KLEIMAN, Architect, Freidin, Kleiman, Kelleher, Now York, N.Y. 
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DESKS- SINGLE OR DOUBLE PEDESTAL 
WORK TABLES ARE OF SIMILAR DIMENSIONS 
FOR EXECUTIVE DESKS WITH RETURNS, 
RETURNS ARE AVAILABLE AT THE SAME 
HEIGHT AS THE DESK SURFACE 

A MINIMUM CLEAR WIDTH OF 22” SHOULD 
BE PROVIDED FOR KNEE ROOM, 24" IS 
NORMAL 





Fig. 4 Office planning: desks — sizes. 
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TYPICAL VERTICAL FILE AND 
OVERFILE STORAGE DIMENSIONS 
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STORAGE AND WARDROBE CABINETS 


Fig. 6 Office planning; files and storage — sizes. 
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TYPICAL LATERAL FILE AND 
OVERFILE STORAGE DIMENSIONS 
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STORAGE AND LIBRARY SHELVING 
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NOTES: 
DIMENSIONS SHOWN ARE BASED ON 
2'-6"x 5-0" DESKS 

FOR PLANNING PURPOSES SECRETARIAL 
AND CLERICAL AREAS REQUIRE 45 TO 60 
SQ. FT. PER PERSON INCLUDING AISLES, 
ADD 10 TO 15 SQ.FT. FOR SIDE CHAIRS 
"BACK TO BACK” AND "FACE TO FACE” 
PLACEMENT OF DESKS CAN SAVE SPACE 
BUT SHOULD SE AVOIDED IF POSSIBLE 


MULTIPLE- PERSON OFFICES 

ALL INFORMATION CONTAINED ON THIS 
PAGE CAN APPLY TO MULTIPLE PERSON 
OFFICES 








SIDE AISLE 


Fig. 7 Office planning: clearances for secretarial areas and general clerical offices. 
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Fig. 8 Office planning: layouts for private offices. 


Office layout is often based upon a module 
derived from standard furniture and equip- 
ment and the necessary clearances. For 
large general offices, the planning unit or mod- 
ule is based upon one desk and chair and is 
thus about 5 by 6 ft. Since this dimension is 
also satisfactory for aisles between rows of 
desks the module can be used to form a regular 
grid for the planning of large office areas (Fig. 
9). 

In the layout of private offices the control- 
ling factors are the minimum practical office 
layout with the wall and window design. A 
planning module of 4 to 5 ft works reasonably 
well for this purpose. With this module the 
smatiest office (2 modules) would be 8 to 10 
ft wide, and a convenient range of office sizes 
is provided in increments of one module (Fig. 
10). If the exterior wall consists of continuous 
windows, one module in width, then the office 
widths are limited to even modules. If win- 
dows alternate with solid walls, then office 
widths do not have to be in even modules but 
may vary widely (Fig. 11). This type of wall 


CONFERENCE ROOM 
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28" O8 
DRINKING TELEPHONE 
FOUNTAIN SWITCHBOARD 


| rel 


| Ro 


jes'-72"| 72" 

{se -60'| 
PRIVATE PRIVATE 
TOILET TOILET 


design permits greater flexibility in office lay- 
out at the expense of less natural light in the 
offices. 

The planning module and the exterior wall 
module must be reconciled with the structural 
module or column bay. If all these modules 
coincide, then the wall or window units adja- 
cent to the column must be smaller than the 
intermediate units (Fig. 12a). If the wall units 
are kept uniform in size, then the planning 
module is interrupted by the column width 
(Fig. 12b). If the columns are set inside the 
walls, they do not interfere with the wall mod- 
ule but they create a serious limitation on the 
layout of private offices (Fig. 12c). If the col- 
umns are set outside the walls, then the plan- 
ning module and the wall module are not 
affected by them (Fig. 12d). 

Column spacing most frequently used in 
multistory steel-framed office buildings is 
around 25 ft, center to center, Recent trend is 
toward larger spacing; 30 to 35 ft is not uncom- 
mon. Flexibility of interior space is so impor- 
tant in office building design that the extra cost 
of clear span framing with the elimination of 
all interior columns is sometimes considered 
worthwhile; clear spans of 60 to 70 ft have 
been used. 
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module for layout of general office 


Swin00wS 20-25' 


_4 WINDOWS 6-20" 
3 WINDOWS i2-i5' 


2 windows 









Fig. 10 Private office widths using a module of 4 to 
5 ft with continuous windows. 





(a) One-window office 





MAXIMUM 20-25 


— an 


(b) Two-window office 
Fig. 11 Private office widths using a module of 4 to 5 























Note: all plans drawn with outside 
at bottom 


Fig. 12 Relation of planning module and wall module 
to column spacing and location. 
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Efficiency of an office building design is mea- 
sured by the ratio of rentable space to total 
space. Average efficiency is about 70 percent; 
maximum possible is about 85 percent. The non- 
rentable space consists of the elevators, stairs, 
and toilets and their associated lobbies, corridors, 
pipe and duct shafts, and janitor's closets. These 
facilities are usually planned in a compact unit 
called the service core. For preliminary assump- 
tions, the number of elevators required may be 
estimated on the basis of one elevator per 25,000 
sq ft of rentable area. Elevator lobbies should 
be 6 to 9 ft wide if elevators are on one side 
only; 10 to 12 ft if elevators are on both sides. 
Corridors are usually 5 to 6 ft wide (Fig. 13), 
wider if very long, narrower if very short. 





Fig. 13 Corridor width besed on requirements of 
human 


Since the floor space within 25 to 30 ft from 
the exterior wall brings premium rentals, office 
buildings (site or zoning consideration aside) tend 
to assume a slablike shape, 60 to 70 ft wide 
by 150 ft or more long, with the service core in 
the center (Fig. 14). For greater flexibility in the 





Fig. 14 Typical slab plan with service core at center, 





T “e os 1a eS 


Fig. 15 Maximum flexibility of rental area achieved by 


use of clear-span framing and separate service tower. 


rental space, the service core may be moved com- 
pletely outside the office space. When this scheme 
is combined with clear span framing, the ultimate 
in flexibility is achieved (Fig. 15). 

Floor-to-floor heights are usually about 12 ft, 
ranging from 11 to 14 ft. Finished ceiling heights 
are generally about 8 to 8% ft. The space above 
the ceiling is required for ducts and recessed light- 
ing. In order to avoid excessive depths in this 
utility space, girders are sometimes designed with 
openings in the web to permit the passage of 
ducts. 


OFFICE LANDSCAPING* 


A number of large U.S. corporations have been 
experimenting with an open planning system 
known in the space-planning and design profes- 
sion as “office landscaping.’ This concept of 
planning originated in West Germany and has 
been used extensively in European office opera- 
tions. It is intended to create an open, flexible 
layout by grouping personnel and their work sta- 
tions in accordance with group communications 
and with interdepartmental work flow and relo- 
tionships. 

The proponents of the landscaping concept 
maintain that office planning should not be based 
upon the traditional organization chart of com- 
mand structure, but rather on the grouping of 
personnel in open space along the lines of inter- 
personal relationships and group communications, 
When this concept is applied in its most literal 
form, it means the elimination of private offices, 
with no distinction made between “management” 


* Maurice Mogulescu, Profit Through Design, Ameri- 


can Management Association, New York, 1970. 
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Fig. 1 Typical modular office plans. 


amODULES 





personnel and “general office'’ personnel. The 
offices are designed with no fixed walls or parti- 
tions. The entire floor space is treated as open 
space with movable screens, plants, and furniture 
arrangements utilized to create functional work 
groups. With the elimination of fixed walls or 
partitions, a maximum degree of long-term flexi- 
bility can be achieved. It should be recognized, 
however, that in a totally open floor space with- 
out walls or partitions, provision for telephone 
and electrical outlets must be made either through 
a complex underfloor electrical duct system ot 
through a system that affords the opportunity 
to drop telephone and electric lines from the ceil- 
ing to the work stations below. It should also 
be recognized that in this type of open operation, 
factors such as lighting, noise control, and air 
conditioning will present technical problems that 
must be dealt with and solved in order to insure 
a physical environment conducive to a satisfac- 
tory work situation. 

While presenting technical problems to the of- 
fice planner, these problems can be solved with 
careful study and engineering know-how within 
the existing technology. It is the opinion of the 
author that although the office landscaping con- 
cept offers many advantages, it may also create 
many new problems unless it is applied after a 
very thorough study of all factors related to over- 
all office environment. 
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Fig. 2. Typical modular private office plan with secretarial area. 
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Fig. 3 Typical open office plan. 


Reprinted, by permission of the publisher, from Profit 
Through Design, Maurice Mogulescu, ©) 1970 by Ameri- 
can Management Association, Inc., pages 41~—43. All 
rights reserved. 
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TYPIST, PLUS 








PRIVATE OFFICES.... 


Fig. | Clearances in various types of offices. 


WASTE RASKET 





STANDARD DESK, 
PASSAGE PLUS PASSAGE 





TYPIST, NO STANDARD DESK, 
PASSAGE NO PASSAGE 


1YPIST, PLUS STANDARD DESK, 


PASSAGE PLUS PASSAGE 


Fig. 2 Desk clearances. 








ANY O8- 
STRUCTION 


ONE PERSON, Two DESKS 


DESK AND WORK TABLE 


SECRETARIAL SPACE 


Rall OR WALL 


CORRIDOR 








STANOARD OESK,FILES, 
PLUS PASSAGE 


5'-3"t0 $'-10" 


STANDARD DESK 
PLUS BOOKCASE 


STANDARD DESK, 
PLUS FILES 






T'- 6 to 7'- 8" 





BOOK CASE 


STANDARD DESK, 
PLUS BOOKCASE, 
AND PASSAGE 





STANDARD DESK, 
PLUS FILES AND PASS. 
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U1" te 12" 


STANDARD DESKS, PLUS 
PASSAGE 


WASTE BASKET 





STANDARD DESKS, PLUS FILES, 
AND PASSAGE 





STANDARD OESKS, BACK 
TO BACK, PLUS PASSAGE 
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6'- 8" to 6-10" 





PASSAGE, DRAWERS RASSAGE, ORAWER 


FILES, FACE-TO-FACE FILES, FACE-TO-FACE 
GLOSEO ONLY OPEN 


PASSAGE WITH DRAWERS PASSAGE, DRAWERS OPEN 
CLOSED ONLY 


SHELVING... 
MANY DEPTHS ARE 
AVAILABLE; USUAL 
MINIMUM FOR A, 
EQUALS TWICE SHELF 
DEPTH, TO PERMIT 
EASY REMOVAL OF 
CONTENTS 






ANY LOW 
OBSTRUC- 
TION 





ANY LOW 
OBSTRUC- z 
TION a 


ONE ARRANGEMENT, SUITABLE FOR LIBRARIES, 
ACCESS ONLY ACCESS + PASSAGE STOCK ROOMS, ETC. 


Fig. 3 Standard clearances for legal and letter-sized files. 
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Insurance company facilities can be divided 
into two categories: 

1. The home office 

2. The branch regional office 

In general, it has been found that insurance 
companies would rather rent or lease office 
space than own their own building. 


HOME OFFICE 


Unlike the branch regional office, the home 
office does not have insurance agents. Home 
office operations are mainly concerned with 
clerical and secretarial work necessary to 
maintain close operational contact with the 
branch offices. The home office is involved 
with (1) the processing of policies, (2) supply- 
ing standard company forms and policies, (3) 
keeping both active and dead records on policy- 
holders and files on issuance and payments, 
and (4) data processing. A home office needs 
several more or less standard facilities, and it 
is with these that this section is concerned. 





Auditorium/ Agent Training Area 


This space is used mainly for insurance agent 
training purposes, but on occasions it can be 
used for regional agent conferences. It should 
have a stage with facilities for a screen for 
training movies and slides. It should be flexible 
enough to accommodate two or more small 
groups with maximum separation and a large 
group of 200 to 300 persons. 


The mail is handled through a central mail area 
with branch mail areas in each major depart- 
ment of the home office. Main flow of mail 
goes to two main departments: 

1. Issuance department 

2. Claims department 


Accounting Area 


This area deals with agent commissions, per- 
sonnel payroll, clerical and secretarial work, 
and photostat copying. Areas should be pro- 
vided for the director of accounting and head 
of the secretarial staff. A small safe is required 
for petty cash and various essential docu- 
ments. A large fireproof safe is required for 
storage of all major documents, such as dead 
policies, etc, This area should also have o 
storage area for stationery and standard forms 
pertinent to this department. 


Issuance Area 


in this area are made up the different types of 


insurance policies that are to be issued by the 
company as standard life insurance policy 
forms. Areas should be provided for the di- 
rector of issuance and head of the secretarial 
staff. A storage area for stationery is required. 


Underwriting Area 


In this area, policies are checked in order to 
determine security risks of prospective in- 
surees. An office for the director of underwrit- 
ing should be provided. This area also has 
space for filing cabinets to hold dead and live 
files. 





Group Sales Insurance Area 


In this ares, reissuance and group sales insur- 
ance is handled. An office for the director of 
group sales insurance should be provided, 
along with storage and filing space. 


Claims Area 


This area handles all insurance claims from all 
branch regional offices. This area should also 
have an office for the director of claims. An 
area should be provided for active and dead 
tiles of policyholders. 


Agency Area 


In this area, all controls of operational aspects 
and dissemination of information to branch 
regional offices occurs. All branch regional 
office policies are handled here. A separate 
filing cabinet for each branch office agency 
is required. 


Policyholders’ Service Area 


This area handles all weekly premiums and 
monthly debit payments from policyholders. 
An active payment files and records srea is 
required. A director's office and storage srea 
are also required. 





Data Processing Area 


All data processing and tabulation is done in 
this area. It should be soundprooted and 
requires special air-conditioning. All data 
processing machinery should be accessible 
from all sides, and faise floors are recom: 
mended in which to house the cables. A stor- 
age area for forms pertinent to this area is 
required. 


Auditing Area 


This ares should be close to the policyholders’ 
service area and the underwriting area because 


new policies are not issued until policyholders 
have complied with all requirements. This 
area also controls the bookkeeping and pay- 
ment records for individual policyholders. 
There should be a director's office and an office 
for the head of the secretarial staff. A storage 
ares is required, 


Printing Area 

This area handles the printing of al! company 
stationery, letterheads, forms, etc. A generous 
storage area is required, both for small items 
and bulk storage. 


Reception Area 


This ares should be adjacent to the executive 
offices and should contain the master switch- 
board for all incoming and outgoing calls. A 
secretary is needed here slong with the PBX/ 
receptionist. Enough area should be allowed 
to seat about ten people. 


Executive Office Areas 


A unique and handsome office is required for 
the chairman of the board, Other offices are 
required for a president, for senior vice-presi- 
dents, and for junior vice-presidents. The 
design of these offices is usually determined, 
a5 to size and furnishings, by requirements set 
forth by the individual companies. Private rest 
areas may be provided but are not necessary. 
A conference room is required and should 
accommodate at least 20 people. 


Main Storage Area 


Should be of sufficient size to handle all stan- 
dard policies, stationery, agent brochures, 
pamphlets, etc. 


BRANCH REGIONAL OFFICE 


The branch regional office is the home base 
for the company's regional insurance agente. 
The public does not usually enter the branch. 
Payments are all handled by check. There are 
two types of branch regional offices; 

1. General agent type 

2. Manager type 

The general agent type is designed by the pri- 
vate insurance agent and the builder. The man- 
ager type follows a standerd design set by the 
home office. Basically, a central area is re- 
quired for secretarial and clerical work. This 
area should not be accessible to the agents. 
Agent offices, conference room, executive 
offices, and library should surround the central 
ares for ease of operation. 


The eight basic elements of a medical office 


are 

1. Receptionist—control station — business 
office 

2. Waiting room 

3. Consultation room 

4. Examination and treatment room 

5. Laboratory including EKG and BMR 

6, X-ray 

7, Utility and service sreas 

8. Toilet 


A medical practice facility can have no fixed, 
ideal plan. First, no two individuals or groups 
of individuals think alike or work alike. Second, 
the physical and geographical limitations 
which characterize a medical practice facility, 
whether for a new building, a remodeled build- 
ing, or rental space, do not permit the adoption 
of any single pian. Each facility must be cus: 
tom-made to express the individuality and to 
satisfy the working habits of those who will 
use it, 

The eight basic elements found in nearly all 
medical offices can be thought of as the “build- 
ing blocks." While these eight elements may 
change in size and shape depending on meth- 
ods of operation, they are always integrated 
in the medical practice facility, or their counter- 
part is conveniently available (Fig. 1). 

In the following pages will be found draw- 
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Fig. 1 


ings and explanations of each of the eight 
elements, and further examples of how they 
can be combined and expanded 


1. RECEPTION AND BUSINESS OFFICE 


The receptionist, who, in the small medical 
practice facility is also the doctor's assistant, 
the bookkeeper, and the bill collector, is the 
hub around which the office revolves. She 
should be so placed that she can keep an eye 
on all the workings of the office. She should 
see and acknowledge the arrival of the patient 
and must follow the progress of the doctor so 
that the patient flow has proper direction. If 
she discusses bills and appointments, the 
space should be large enough for others be- 
sides herself, and private enough that her con- 
versations are not generally overheard. 

For the larger office the functions mentioned 
above may be split among two, three or even 
more persons. The receptionist still should 
be able to see the entrance and the waiting 
room. If she is too far removed to watch the 
progress of the doctor she has to be informed 
by the nurse assistant of this progress 60 she 
can keep the tlow of patients coming. 

if there is a separate business manager- 
bookkeeper, a private space should be pro- 
vided for working on records, and discussing 
bills with patients. It is advisable this office be 
located so that it is accessible to outgoing 
patients. The exit from this office should per- 
mit patients to leave without backtracking, or 
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going through the waiting room. Proper rela- 
tionship to the entrance will also assist in the 
control of deliveries to the office (Fig. 2). 


2. RECEPTION— WAITING ROOM 


The patients receive their first impression from 
the waiting room. Its appearance may indicate 
the type of care they can expect to receive. 
A wait in a crowded, out-of-date room can 
depress and disgruntle even the best and stead- 
iest of patients 

The chairs, tables, and lamps should be ade- 
quate in number and well spaced so as to make 
reading possible and to give the patients a teel- 
ing of freedom. The patient load provides the 
only criterion for the number of chairs you must 
provide. If the schedule is always well main- 
tained, the waiting area need only be a mini- 
mum. Hf the doctor is burdened with emergency 
calls and extended house or hospital calls, 
then the waiting room should be more ample 

Needless to say, some educated thought 
should be given to decoration: the walls, uphol- 
stery, pictures, and drapes, Tasteful, harmoniz- 
ing colors which are cheery rather than drab 
are desirable. The overall effect should be 
homelike and restful, 

The waiting room preferably should permit 
a view of the outside and, if possible, the view 
should be @ pleasing one. Flowers, trees, or dis- 
tance are the best, but when this is impossible 
an interesting view of people and activity is 
the second choice (Fig. 3). 


THE EIGHT BASIC ELEMENTS 


DIAGNOSTIC—X-RAY 

LABORATORY 

EXAMINATION AND TREATMENT ROOM 
CONSULTATION ROOM 

UTILITY AND STORAGE 

RECEPTIONIST—CONTROL STATION—BUSINESS OFFICE 
TOILET 

WAITING ROOM 
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Fig. 2. Reception and business office. 


The waiting room should be removed from 
the actual office activity. It should not be a 
thoroughfare for traftic, nor should it be an 
office for the discussion of bills and appoint- 
ments between the receptionist or office man- 
ager and patients. If one enters the office 
directly from out-of-doors, it is well to have a 
lobby to prevent drafts. If the business office 
opens on the lobby, it may well serve to receive 
the incomer and to determine his business. 
This, in turn, allows some to be directed to the 
waiting room and others to be taken directly 
to the doctor without incurring hurt feelings 
and arguments from patients in the waiting 
room. 


3, CONSULTATION ROOM 


This space is generally the stopping point, at 
some time, for all patients passing through the 
office, The patient is usually directed there first 
for a discussion of symptoms and progress and 
for simple examinations. He is then sent to an 


examination or treatment room, from which he 
may return to the consultation room for further 
discussion and prescription. However, there 
seems to be a trend to simplify and speed up 
this procedure, in a majority of instances, by 
concentrating the entire patient visit to the 
examination room. 

This enables the physician to utilize another 
room for patient examination and treatment. 

The theory that all space be used for exami- 
nation and treatment or for purely professional 
use has merit. However, the average examin- 
ing room is sparsely equipped and very imper- 
sonal, Patient discussions and diagnostic 
reviews are better handled in more comfortable 
and professional surroundings. A properly 
furnished consultation room can have a benefi- 
cial effect on both the petient and the physician. 
In addition physicians are called on by many 
professional detail men and other individuals 
in the medical field. Such contacts are better 
handled in a nicely furnished— but not elabo- 
rate — consultation room. 

The consultation room need not be spacious, 





but a cramped, closed-in feeling should be 
avoided. Tasteful furniture, pictures and inte- 
rior colors are desirable (Fig. 4). 


4. EXAMINING AND TREATMENT ROOM 


It is in this room, with its variations, that the 
doctor usually has his closest contact with the 
patient. This is his workroom. It needs, first 
of all, to be efficient. In other words, it should 
be properly and adequately lighted, with ail the 
equipment necessary placed in such a way os 
to permit the doctor and his assistants to work 
rapidly and easily. Here space cannot be 
wasted; neither can it be reduced beyond a cer- 
tain minimum, Unnecessary steps must be 
eliminated; yet there should be room to move 
around easily and without interference. 

This is one room in which the design must 
be determined by the needs and the working 
habits of the doctor. These must be investi- 
gated carefully and thoroughly in order that 
he may have what best meets his needs and 
desires. While he has been trained to do many 
things well, despite adverse conditions and 
scanty equipment, there is no need to handicap 
him on his home grounds, 

Seldom is one examination or treatment 
room enough, Two rooms can often more than 
double the doctor's capacity, and some doctors 
have as many as eight, Where there are several 
rooms, patients can be prepared ahead of time 
by the assistants. Furthermore, a number of 
procedures can be handled by the assistants, 
on direction of the doctor, while he is putting 
his time to better use with other patients. When 
this practice is followed intelligently and it 
does not slip into an impersonal production 
line technique, it results in increased efficiency. 

Where the examination-treatment room is 
used for most of the doctor-patient contacts, 
it is necessary to provide a few things not 
formerly found there. It is also necessary to 
provide for the patients’ comfort and conven- 
ience. For the doctor, a desk or writing space, 
and perhaps a satisfactory chair for use during 
discussions with the patient, may be ample 
additions. 





Fig. 3 Reception—waiting room. 


For the patient, dressing facilities, cubicie, 
mirror, clothes hooks, slippers, chairs or low 
bench in or immediately adjacent to the exami- 
nation-treatment room are a great convenience 
A comfortable chair, magazines, and an ash 
tray are also advisable to ease the patients 
waiting time when the doctor is delayed with 
some other patient (Fig. 5). 


5. LABORATORY 


This room varies from a tew shelves, sink, 
sterilizer, etc., in the corner of the examination 
room to a complete laboratory in a separate 
room, 

In the smaller office it is best combined with 
other uses for the saving of space and of steps. 
The nurses’ workroom, the store room, the 
recovery room, and a spare examination room 
are all possible elements which can, under 
certain conditions, be combined with the lab- 
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oratory. The ideal, of course, is a room de- 
signed for specific laboratory procedures with 
adequate equipment and supplies. However, 
the extent to which each doctor desires to carry 
on his own procedures determines the extent 
to which this ideal is approached. 

In planning laboratory space, it is best to 
keep two factors in mind. A common mistake 
is to provide too little counter space, so be gen- 
erous with it. Secondly, regardless of size, 
laboratory space should be contiguous with 
toilet facilities and a pass-through should be 
provided between the two areas (Fig. 6). 


6. X-RAY 


if the doctor is planning to use an x-ray ma- 
chine, provisions for housing it must be made 
in the planning stage. It is best to decide early 
exactly what kind of x-ray, darkroom, and 


developing equipment the doctor will buy. 
The planning representatives of the manufac- 
turers can be a part of the planning team then, 
working closely with the architect or consul- 
tant in the preliminary stages of planning. 
Nearly ail state and city codes now require 
lead or concrete protection in all interior walls 
and doors of rooms housing x-ray equipment. 
if spaces above or below are inhabited, protec- 
tion is also required in floors and ceilings. 
Exterior walls need not be protected. 
Likewise, there are rather stringent code 
requirements for the wiring of x-ray rooms 
and equipment—including separate entrance 
service in many cases, This should be checked 
carefully. In most cases, the manufacturer's 
representative will be familiar with wiring 
requirements, but if he is not a local resident, 
he may not be familiar with all the local rules 
For this reason, it is best to have this reviewed 
independently. If a pass-through system is to 
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Fig. 5 Examining and treatment room. 


be installed, or the through-wall immediate 
developing system used, the viewing room 
must be located adjacent to that wall of the 
darkroom (Fig. 7) 


7. UTILITY AND SERVICE AREAS 


The location of utility and service areas should 
be planned carefully in every medical building. 
These areas include: 


Utility Room in a one-story building this room 
should contain heating and air-conditioning 
equipment, hot water heater, janitor’s sink and 
space for janitor's supplies. Some states will 
require separation of the janitor's space from 
the heating space. This room should not be 
more than 15 to 20 ft from an outside wall un- 
less the compressor is to be on the roof, Size 
of the room will depend on the equipment size, 
and this should be carefully checked in pretlimi- 


Fig. 6 Laboratory, 
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nary planning. A pegboard wall will be handy 
in the janitor's area. Some states will require 
one or two fire wall partitions and a fire door 
in this room 


Storage Spaces Storage and utility space must 
be provided for patient wraps, staff wraps, 
utility paper goods and towels, office supplies, 
old files, and treatment and medicinal needs 
for at least one full day in each workroom. 
Casework walls in treatment rooms, labora- 
tory, EKG and BMR room, cast room, and other 
workrooms, with self-contained sink and coun- 
ter top, will largely solve the latter problem. 
The other closets and storage spaces will have 
to be located convenient to the place of prin- 
cipal use 


Lavatory Rooms The number is dependent upon 
convenience desired and the expense the doc- 
tor wishes to undertake. Facilities adjacent to 
the waiting room for patients, in the work 
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area for staff, and at least one adjoining the 
laboratory are all desirable. The doctor must 
decide how many he wants in relation to the 
cost. Wall hung stools and lavatories are 
recommended 


EQUIPMENT LIST 


The numbers appearing in the drawings 
refer to the equipment list below. This list 
should be used in conjunction with the dia- 
grams. 


1. Lavatory with mirror and towel bar 
2 Sink with gooseneck spout 

3. Water closet 

4. Shower stall 

5. Gas line 

6. Air line 

7. Vacuum line 
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Fig. 7 X-ray. 
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16, 
17. 
18. 
19. 
20, 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
26. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 


. Piped oxygen 

. Sink disposal unit 
10. 
4, 
12. 
13. 
14. 


Sterilizers — stills, etc. 
Ceiling light 

Convenience outlets, 110 
Convenience outlets, 220 
Wall light 

Intercom systems and buzzer calis 
Telephone system 
Heating controls 
Air-conditioning controls 
Radiological devices 
Special operating lights 
Room dividers 
Receptionists desk and counter 
Special desk 

Bookcases 

Counter open where stool is shown 
Backsplash 

Reagent shelf 

Wall hung shelf 

Wall cabinet 

Wall hung charting desk 
Instrument case 
Equipment table or stand 
Hook strip 

Dressing table with mirror 
Mirror 

Specimen passbox 
Dressing cubicle 

Straight chair 

Occasional chair 

Easy chair 

Love seat 

Sectional seat 

End table 

Magazine table 
Occasional table 


46 


47. 
4B. 
49. 
50. 
51. 
52. 
53, 
54. 


55 


56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 


68 


69. 


70 


71. 
72. 
73. 


74 


75. 


76 
77 


78. 
79. 
60. 
61, 
82. 
83. 
a4. 
85. 
86. 
87. 
88. 
89. 


90 


91. 


15-0" - r 
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Floor lamp 

Table lamp 

Costumer 

Umbreila rack 

Toy cabinet 

Play desk 

Children's chair 
Executive's desk 
Executive's desk chair 
Secretary's desk 
Secretary's chair 
Bookcase 

Waste receptaci« 

Work table 

Desk lamp 

Filing cabinet 

Supply cabinet 

Step stool 

Treatment table 
Treatment chair-table 
Physiotherapy table 
Couch 

Adjustable stool 
Instrument and supply cabinet 
Instrument sterilizers 
Examining light 

Waste receptacle with foot lever 
Clinical scale 

Industrial treatment chair 
Refrigerator (biological) 
Pegboard with drip pan 
Pressure sterilizer 
Incubator 

Serological water bath 
Paraftin oven 

Laboratory table 
Centrifuge 

Bunsen burner 

Hot plate 

Basal metabolism apparatus 
Electrocardiograph 
Portable operating light 
Operating table 

Mayo table 

Specialist's chair 

Cabinet with suction pump and com- 


pressed air 


92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 
100. 
101. 


Ultraviolet lamp 

Infra-red lamp 

Diathermy short wave unit 
Electrosurgical unit 
Audiometer 

Accessory table 

Woods light 

Baby scale 

Examining table 
Urological x-ray table 


102. Irrigator unit 

103. Proctoscopic examining table 

104. Irrigator unit 

105. Instrument and supply cabinet 
suction apparatus 

106, Galvanic unit 

107. Plaster cart 

108. Wheelchair 

109. Whirlpool bath 

110, Paraffin bath 

111. Stall bars 

112. Shoulder wheel 

113. Pulley weights 

114, Timing device 

115, Couch 

116. Reading light 

117. Eye operating light 

118. Greens’ refractor 

119. Binocular ophthalmoscope 

120. Lens case on cabinet 

121. Vertometer 

122. Vision chart 

123. Tangent screen 

124, Chin rest 

125. Stit lamp 

126, Kertometer 

127. Troposcope or synoptophore 

128. Perimeter 

129. Fluoroscope 

130. Film illuminator 

131. Stereoscope 

132. Movable lead-lined screen 

133. Film filing cabinets 

134. Film storage bin 

135. Radiographic and fluoroscopic com 
bination unit 

136. Superficial x-ray therapy unit 

137. Deep therapy unit 

138. Control unit (current control) 

139, Movable lead-lined screen 

140, Lead protection 

141. Lead-lined door (lightproof) 

142. Leaded glass view window 

143. Cassette pass box 

144. Cassette changer 

145. Film dryer 

146. Storage cabinet (4), ft high) 

147. Loading counter with film storage bin 
and cabinets below, safe light and film rack 
above 

148, Developing tank with 
and (safe light) above 

149. Film washing tank, with 
above; without illuminator above 

150. Barium sink in counter, cabinet below, 
recessed cabinet above 

151. Folding screen 


with 


(size) — (timer) 


illuminator 
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Equipment |ist 


1. Control 5. Cassette holder 

2. X-ray transformer 6. Overhead tube conveyor 
3. Table 7. Ceiling-mounted tails 

4. TV monitor on mobile cart 8. Autoprocessor 


Fig. 1 Typical radiologist's office. 
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ELEMENTS OF A DENTAL OFFICE 


Reception (waiting area) 
Business office 

Auxiliary business area 
Consultation or study areas 
Audiovisual, patient education 
Hygienist (variable) 
Treatment rooms (variable) 
Laboratory (variable) 
Darkroom 

X-ray (variable) 

Sterilizing area (variable) 
Staff lounge 

Preventive area (patient education) 


Environment and the Professional Image 


The dentist, as opposed to a physician (unless 
@ specialist), is locked into his environment. 
In order for a dentist to treat his patient, he 
must use extensive tools and dental equipment 
which require fixed or semifixed plumbing 
and other built-in operating instruments and 
services. The plumbing services that are neces- 
sary to facilitate the operation are water (fil- 
tered), air (dry, filtered), suction (wet or dry), 
waste (vented), and electricity. These are basic 
and essential input and output elements. 

The proper location of services to be per- 
formed is essential. The relationship, volume, 
and use of each area will vary according to 
individual concepts and needs. Whether the 
dentist is a general practitioner or a specialist, 
training and developed concepts or working 
habits vary, often greatly (Fig. 1). 

With the advent of semifixed or flexible 
equipment, the dentist can change or modify 
his operative procedures. Recent years have 
seen radical changes in dental concepts. Gov- 
ernment participation through health, educa- 


PUBLIC COoOmAmIDOR 


Fig. 1 


Dental office flow diagram. 





tion, and welfare programs has made dental 
services readily available to large numbers 
of the population. This has caused the dentist 
to expand his facilities and increase the number 
of auxiliary and paradental personnel, As a 
result of both the increase in patients and the 
constantly changing dental concepts, the need 
for flexibility in the office is essential. 


Reception 


The ideal area for a single practitioner should 
be approximately 150 sq ft minimum, with 
three walls unbroken by doorways. This allows 
perimeter of space for maximum seating of five 
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to seven people. Lighting should be incan- 
descent and diffuse. Both recessed and below- 
ceiling light sources should be used. 


Business Office or Secretarial Area 


This is the key or control point in the manage- 
ment of the office. The drawing (Fig. 2) re- 
flects the position the receptionist assumes 
in relation to waiting area. Full visual control 
is maintained through closed sliding glass win- 
dow. Appointment and financial arrangements 
are consummated at this point. All traffic 
and flow control is regulated by the nurse/ 
secretary. 


TO TREATMENT. 





Fig. 2. Business office and reception room. 
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Private Office iodo” Min IMUM 
In many offices the private consultation room ! 12: Oo" PAEFE MAEM 


serves multiple functions, particularly in the 
last few years, when the cost of space has be- 
come so prohibitive and the doctor is inter- 
ested in increasing the number of treatment 
rooms within o small overall space. Consul- 
tation room desks may take on several shapes, 
depending on the practice concept of the 
doctor. He may wish to maintain a formal rela- 
tionship whereby he faces the patient, who 
sits opposite the desk. He may prefer an infor- 
mal arrangement where he and the patient sit 
around a “table” rather than o formal desk. 
Active study models and diagnostic models 
should be located in shallow desk drawers 
in the desk or in the nearby storage system 
(Fig. 3). 








Treatment Room 


10'-o" PA BFEARED 


gO" MINIMUM 


The heart of any dental practice is the treat- 
ment room, Storage, instrumentation, and com- 
fortable arrangement of equipment and instru: 


Fig. 4 Treatment room. 
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Fig. 5 Treatment rooms. 


ments vary with each doctor and doctor's 
concept os well as with field conditions. The 
main consideration is to permit the doctor to 
work in a stressless or comfortable working 
position and environment. The use and place- 
ment of one or two sinks depend upon 
doctor's concept. Figures 4 and 5 show us a fair 
amount of storage for supplies and instru- 
ments, Adequate work space and counter per- 
mits doctor to do bench work without inter- 
fering with his chair-side assistant, During the 
past few years, doctors have experienced 
constant change in concepts. Therefore, a 
degree of flexibility must be reflected in the 
planning. A mobile instrument cabinet can be 
tucked under the counter. This is necessary to 
allow doctor # greater degree of change in his 
position while treating his patient. The empha- 
sis in the treatment room should be on efficien- 
cy, ease of maintenance, and a pleasant atmo- 
sphere for the patient, doctor, and staff. 


\Oo'-O" MINIMUM 
\I2- oO" PAEFEAMED 













CrIAIA, 


q'.O" MINIMUM 
lo'-o" PREFERRED 


Hygienist's Room 
Although the size and function of the hygien- 
ist's room may differ from those of the regular 


treatment room, it is not uncommon to equip 
this room in the same way as the regular treat- Fig. 6 Hygienist's room. 
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Fig. 7 Dental clinic plan. 
ment rooms. This will allow the dentist to use trays and supplies, including the pre-prepared labs is often larger to accommodate expanded 
this room, when needed, as an additional treat- trays as well as those which will be cleaned up technical skills and services. Some doctors 
ment room (Fig. 6). at various intervals during the normal working split lab duties into two areas. 

day. The autoclave should be placed out of the In conclusion, the dental office is a profes- 
Sterilizing Area reach of children, and the ultrasonic cleaners sional home. Like it or not, the dentist spends 
can be used more efficiently if recessed into the most productive years of his life in it— 

The location of the sterilizing area is deter- the work-counter tops. more than half his waking moments. The office 
mined by various factors: dental procedural The size and location of support areas such does, therefore, reflect his personality as well 
concepts, the available space in the office, as sterilizing, laboratory, dark room, x-ray area, as his professional image. It can either assist 
and the psychological image the doctor wishes etc., will depend in part on doctor's concept the doctor to aspire to greater success and 
to obtain, The materials used here should be as well as the logistics of the space. A small satisfaction, or it can sentence him to a pro- 
about the same as those in the laboratory. laboratory unit is merely used for model pour- fessional life of mediocrity and apathy. 
There should be adequate storage space for ing, trimming, and storage. The size of many Figure 7 shows a plan for a dental clinic. 
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Module Office Desk Area sf 
3-8" =7'-0" x 10-10" 52x32 76 
4-0" 7-8" x 11-10" 60x40 91 
44" 8-4" x 12-10" 66x40 107 


The rental area per lawyer varies from 230 
to 1,212 sq ft. The median is 455 sq ft, and the 
average is 484 sq ft. 

A minimum-size office is illustrated by Fig. 1, 
which is two modules wide by three modules 
deep. If 6 48-in. module is adopted, the clear 
dimensions without allowance tor partitions 
will be 8 by 12 ft. The clear dimensions (with 
partitions 4 in, thick) are given in feet and 
inches, the maximum desk size is given in 
inches, and the net area is given in square feet. 
Larger offices are illustrated by Figs. 2 to 8, 
and suites are illustrated by Figs. 9 to 19. With 
each illustration of a suite of rooms comprising 
a law office, the dimensions and the following 
square-foot areas (using a 48-in. module) are 
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given: 
* Rental area as customarily measured 
* Architectural area as measured for pre- Fig. 1 
liminary cost estimates 
* Area (rental) per lawyer Module Office Desk Area sf 
The following abbreviations and symbols 3-8" 10'-8"% 10-10" 66x34 116 
are used with these diagrams: 
: 40" 11-8" x 1110" 66x40 138 
hate ee 4-4" 12-8" x 12-10" 66x40 163 


R—reception room or area 

S— secretary or stenographers 
F—file room or space 

L—library or library and conference room 
C—conference room 

V—vault 

U—utility, storage, or work room 
T—toilet room 

N—north exposure 

> —north exposure 
<—exit 


THE SMALL OFFICE 


Figure 9 shows possible arrangements for o 
firm composed of only one lawyer. If a single 
lawyer's office must serve as a library and 
conference room, and perhaps also accom- 
modate the files, it should be large enough for 
a conference-type desk and four or five chairs. 
It is almost essential to have s second room 
for use as a reception room and secretary's 
office. It is better to have a separation between 
the secretary's space and the reception space. 
The files may be of sufficient volume to require 
8 separate file room. 

Figure 10 illustrates arrangements for two 
lawyers (either partners of cooperators). In 
Fig. 10c, with a combination library and con- 
ference room, the private offices could be 
somewhat smaller. Figure 11 shows offices for 
three lawyers. Files should be separated trom 
the reception room and convenient to the cleri- 
cal employees as in Fig. 11a, or in o separate 
room as in Fig. 116. If one office is large 
enough for conferences and the book collection 
not too large, the library and conference room 
may be eliminated. On the other hand, some 
firms with only two principals have a large 
enough collection of books to warrant inclu- 





Module Office Desk Area sf 
3-8" 14-4" 10'-10" 60x40 155 
4-0" 15-8 «11-10% 60x40 185 
4'-4 17'-0" x 12'-10" 60x40 218 


Law Office Layout and Design, Committee on 
Economics of Law Practice of the American 


Bar Association 





810 





Module Office Desk Area sf 
3-8” 7'-0" x 14'-6" 52 x 32 102 
4'-0" 7'-8" x 15'-10" 60 x 40 123 
4'-4" 8'-4" x 17'-2” 66 x 40 142 
Module Office Desk Area sf 
3-8" 10'-8" x 14'-6” 60x 34 155 
4'-0" 11°-8" x 15°10" 66 x 40 186 
4-4" 12'-8" x 17-2" 66 x 40 217 
Module Office Desk Area sf 
3-8" 14'-4" x 14'-6" 66 x 40 208 
40" 15'-8" x 15’-10" 66 x 40 248 
4'-4" 17'-0" x 17'-2” 66 x 40 290 
Module Office Desk Area sf 
3-8" 18'-0" x 14’-6" 66 x 40 256 
4'-0" 19’-8" x 15°-10" 66 x 40 312 
AA QV AM 17722" 66x40 357 
Fig. 7 
Module Office Desk Area sf 
3-8” 21°-B" x 14°46" 66 x 40 314 
4-0" 23'-8" x 15’-10" 66 x 40 378 
4'.A" 25'-8" x 17'-2" 66 x 40 438 
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Fig. 9 Offices for one lawyer. (a) Rental area: 366 sq 
ft, 12 by 28 ft. (b) Rental area: 560 sq ft, 20 by 28 ft. 





Fig. 10 Offices for two lawyers. (a) Rental area: 
1,008 sq ft, 36 by 28 ft. Architectural area: 1,140. sq 
ft, 504 sq ft per lawyer. (b) Rental area: 1,008 sq ft, 
36 by 28 ft. Architectural area: 1,140 sq ft, 504 sq ft 
per lawyer. (c) Rental area: 1,536 sq ft, 48 by 32 ft. 
Architectural area: 1,600 sq ft, 768 sq ft per lawyer. 
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sion of a sizable room for use solely as a library 
os in Fig. 10c, Figure 10a is suitable for a 
separate building and Figs. 10b and c are for 
rental space in an office building. 


THE MEDIUM-SIZE OFFICE 


While firms composed of more than ten law- 
yers generally carry on a diversified practice 
and hence choose central locations, some firms 
of five to ten lawyers may locate near their prin- 
cipal clients. The selection of space in the first 
story of a commercial building or the erection 
of a building may be considered. If the clientele 
is concentrated in a suburban center or small 
satellite city, or a city of 50,000 or smatler, 
the scale of land values may be such that first- 
story space near the commercial center could 
be considered. Because of the high cost of land 
in the center of large cities, buildings, to be 
feasible, must be larger than needed by a single 
law office; hence selection of space in an 
elevatored office building is often the only 
answer, 

The same area which is planned for three 
lawyers, as is indicated in Fig, 11a, may be 
rearranged to accommodate five lawyers, as 
indicated by Fig. 12a. As rearranged, the area 
of most of the private offices is too small for 
conferences with more than one or two visi- 
tors, and secretarial space may be insufficient; 
but where rental rates are high this degree of 
crowding may be justified. Offices for firms 
with from five to twelve lawyers are indicated 
by Figs. 13 to 17. The arrangement shown in 
Fig. 17 may be expanded or contracted to pro- 
vide for as few as four lawyers or a5 many as 
twenty. 

Secretaries’ desks should be close to the 
lawyers’ offices. Some firms prefer each law- 
yer's secretary to be just outside his office door 
or in an adjacent private office, as in Fig. 17. 
In general, however, more use can be made of 
secretarial, stenographic, and clerical em- 
ployees if some are ina pool to be drawn upon 
as needs arise. 


THE LARGE OFFICE 


The planning of space for a large law office may 
be influenced by the size and shape of the 
space available. The possibility of securing 
adequate, well-planned space is enhanced 
when the firm actively participates in the pro- 
motion of an office building. 

Figure 18 indicates possibilities of planning 
large spaces. The same scheme with larger 
offices could provide for 11 to 18 lawyers, or 
could be enlarged to accommodate up to 40 
or more lawyers. The plan should be based 
upon # study of the special needs of each law- 
yer and the relations between members of the 
firm. 


SPACE FOR A COOPERATIVE GROUP 


In buildings planned for occupancy by a num- 
ber of law firms, facilities may be pooled, such 
os library, vault, utility space, and reception 
room. Files should be kept in the separate 
offices and secretaries’ spaces, (Fig. 19.) 


PLAN ELEMENTS 


The most desirable orientation for offices and 
workrooms varies in different locations, but 
north is generally preferred, In Figs. 9 to 17, 
the most desirable orientation is indicated by 
the location of the letter N. Outside exposure 





(a) (b) 


Fig. 11. Offices for three lawyers. (a) Rental area: 1,152 sq ft, 36 by 32 ft. Architectural area: 1,292 sq ft, 384 
sq ft per lawyer. (b) Rental area: 1,584 sq ft, 44 by 36 ft. Architectural area: 1,748 sq ft, 523 sq ft per lawyer. 





(a) (b) 


Fig. 12 Offices for five lawyers. (a) Rental area: 1,152 sq ft, 32 by 36 ft, Architectural area: 1,292 sq ft, 230 sq 
ft per lawyer. (b) Rental area: 1,456 sq ft, 52 by 28 ft. Architectural area: 1,620 sq ft, 291 sq ft per lawyer. 





(b) 





Fig. 13. Offices for six lawyers. (a) Rental area: 1,440 

sq ft, 40 by 36 ft. Architectural area; 1,596 sq ft, 240 ‘Fig. 14 Offices for seven lawyers. Rental area: 3,250 
sq ft per lawyer. (b) Rental area; 1,760 sq ft, 44 by 40 sq ft, 80 by 44 ft. Architectural area: 3,772 sq ft, 503 
ft. Architectural area: 1,886 sq ft, 293 sq ft per lawyer. — sq ft per lawyer. 








Fig. 15 Offices for eight lawyers. Rental area: 3,120 
sq ft, 52 by 60 ft. Architectural area: 3,348 sq ft, 390 
sq ft per lawyer. 





Fig. 16 Offices for nine lawyers. Rental area: 4,096 
sq ft, 64 by 64 ft. Architectural area: 4,356 sq ft, 455 
sq ft per lawyer. 





Fig, 18 Arrangement for large firms: 19 lawyers. 
Rental area: 23,040 sq ft, 144 by 160 ft. Architectural 
area: 23,652 sq ft, 1,212 sq ft per lawyer. 





Fig. 17 Offices for 12 lawyers. Rental area: 6,720 
sq ft, 56 by 120 ft. Architectural area: 7,076 sq ft, 
660 sq ft per lawyer. 





Fig. 19 Cooperative building for seven lawyers. Rental 
area: 3,340 sq ft, 44 by 76 ft. Architectural area: 3,588 
sq ft, 477 sq ft per lawyer, 
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is desirable for offices and advantageous for 
large work areas, conference rooms, library, 
and rest rooms, Central locations are preferred 
for library, file room, and conterence rooms, 

The size of rooms is determined in part by 
the purpose and effect desired, and the furni- 
ture chosen. The desirability of commodious- 
ness may be weighed against the rent or its 
equivalent. If space is air conditioned, smaller 
spaces may be tolerated. Lack of commodious- 
ness may be offset by the use of rich materials 
and effective decoration. 


FURNITURE 


The reception room should have adequate seat- 
ing in addition to the receptionist’s desk, and 
perhaps side tables for ash trays and maga- 
zines. The minimum equipment for a private 
office is an executive's desk and chair, one or 
two chairs for visitors, and desk-height book- 
cases. If desk drawers are not adequate, one 
or more fetter files may be required, For large 
offices, a sofa, side tables, coffee table, and 
even a conference table may be included. The 
furniture of conference rooms may be limited 
to a table and chairs, but some ornamental 
furniture may be included. If the room may be 
divided by a folding partition, two tables may 
be needed. Lawyers’ libraries are for reterence, 
and unless they are to be used also as conter- 
ence rooms, only one or two small tables are 
needed. Each secretary's space must have its 
desk and chair, and files should be placed near- 
by. For security, file rooms may be included 
in the plan, and a vault may be needed for valu- 
able papers. Storage spaces may be equipped 
with shelves, coat hooks, etc., combined with 
work space for duplicating equipment... Util- 
ity rooms are usually required only in separate 
buildings (rather than rental space) for heat- 
ing and sir conditioning equipment, trana- 
former vault, main switch and meters, etc, A 
small kitchen or coffee bar may have 4 hot 
plate and sink, or more complete conventional 
kitchen equipment. Toilet facilities are usually 
required only tor large law offices or when the 
offices occupy complete separate buildings. 
A couch should be provided in the women's 
toilet room or in 4 separate rest room. 


INTERIOR DESIGN 


Lawyers offices require little interior decora- 
tion, but there is @ discernible tendency to 
make offices homelike. Accessories used 
should be carefully selected. The most con 
mon wall decorations found in lawyers’ offices 
are the certificates of admission to the bar and 
diplomas. These serve the purpose of assuring 
clients of the lawyer's qualifications. 


813 


Commercial 
OPHTHALMOLOGICAL OFFICES 


814 


By BERNARD SPERO and ERNEST J. HASCH 


Efficient office layout calls for the use of cer- 
tain basic principles which must be modified 
to meet the requirements of available space, 
personal habits, and individual preterences. 
What might be considered efficient by one 
practitioner is not necessarily so deemed by 
the next. itis axiomatic that the ones who seem 
most pleased with their office layouts are the 
ones who have worked in one or more offices 
before designing their final suites. Their layout 
better serves their own habit patterns. There- 
fore, it is wise to consider each factor as an 
individual problem and solve it according to 
the individual requirements as well as to limi- 
tations of space. 


Waiting Room 


The size of the waiting room depends on the 
practitioner's style of operation. Some adhere 
closely to their appointment schedule; others 
do not. Some must accommodate a great many 
children or expect a family group with many 
patients. Some use @ production-line modus 
operandi in which assistants process the pa- 
tients through drop areas or other checkup 
Stations; others prefer to do all patient work- 
up themselves. So perhaps a “kiddie ares” or 
a “drop area” or both are required. In general, 
the busy practitioner should be able to accom- 
modate from 10 to 12 people and provide emer- 
gency space for 3 or 4 more. About 2 ft of wall 
space is needed for each person. The idea that 
waiting room space is nonproductive and there- 
fore wasteful is ae fallacy. Few practitioners 
decrease their waiting room space in subse- 
quent offices; most of them increase it. 

If the waiting room is inadequate to contain 
the patient load, it is helpful to use a system 
of traffic control in which patients are trans- 
ferred from the waiting room, in proper order, 
to operational rooms to await the doctor. This 
means that extra refraction rooms or combina- 
tion refraction-treatment rooms are required — 
or even a field room, a muscle room, or a photo- 
graphy room, if these functions are to be 
performed independently. 


Closets 


Space muet be provided for patients’ wraps. 
if the space available does not lend itself to 
installation of « clothes closet, then racks or 
decorative wall-mounted clothes hangers can 
be used. Although less efficient, cloakroom 
facilities can be placed in the receptionists 
quarters or in the passageways into the doc- 
tor's working areas. 


Storage 


Storage is an important, and often forgotten, 
item in office planning. A multitude of supplies 
ere essential to sustein a busy practice, and 
they should be readily available when needed. 
Professional accessories and adjuncts are usu- 


‘International Ophthalmology Clinies 
Uveitis, Efficient Office Management, vol 3 
no. 2, June 1963, Little, Brown and Company 
Boston, Mass 


ally kept in small cabinets in the examination 
rooms, but general office supplies should be 
under the commission of the nurse or secre- 
tary. Storage cabinets can be built along corri- 
dors or above files. Advantage should be taken 
of any natural structural indentations due to 
columns or other structural irregularities; 
these are most useful for construction of cabi- 
nets, a8 they are normally waste space other- 
wise. 


Files 


The type of record charts to be used must first 
be determined and then the appropriate files 
selected, Room for future files should be appor- 
tioned, especially if the office is to be occupied 
for several years. Files should be accessible to 
the receptionist and the nurse, and are general- 
ly located in the receptionist’s office. At times 
it is advantageous to recess file cabinets into 
& partition so that only the fronts show, while 
their bodies jut into a less-needed srea of a 
contiguous room. This can have both aesthetic 
and functional value. If other space is not avail- 
able, the file-cabinet area is also a good place 
for a small refrigerator. 


Receptionist 


The receptionist should be able to observe the 
entire waiting room and also control the flow 
of traffic of patients. After registering the 
patient, the receptionist usually pulls the 
record chart or starts a new one if necessary. 
The chart is placed at the doctor's disposal by 
means of the particular system used. Different 
systems are used. The chart can be placed in 
8 rack outside the examination room to be used 
next, or on a desk in the examination room; 
some prefer just to select the chart from 4 rack 
or @ counter top in the reception area or pas- 
sageway. 

Depending on the locality of the practice, the 
habits of the community, and the duties given 
the receptionist, one of several reception 
arrangements can be used. If the practice is 
located in # community where an informal 
relationship between public and profession is 
the rule, the receptionist can be placed behind 
@ desk right out in the waiting room or behind 
® counter top. Office fees, if uniform, can be 
quoted and collected over a desk or a counter 
top. But if histories are to be taken, it is normal- 
ly advisable to install the receptioniat at a desk 
behind a partition, of to compromise with a 
half partition. 

if the practice is large, or expected to be, it 
is advisable to provide space for two girls in 
the receptionist area. This is particularly true 
if the location is considered a permanent one. 
if not, @ small business office should be 
planned for any future exigency, 


Consultation Room 


This is an arbitrary thing dependent on avail- 
ability of space and on personal preferences. 
Many physicians prefer to interview patients 
initially in « private office. Others do so in 
the examination rooms, thus ving the time 
involved in transferring the patient from con- 





sultation room to examination room. Those 
who work straight through and then must dash 
off to other commitments have little need of a 
private office, per se; but those who wish to 
stop and rest during the day need the privacy 
of some office to which they can retire. If 
excessive space must be taken in order to 
acquire a particular suite, one room can be 
adapted for use os o relaxation room, with a 
cot and beverages and other comforts; or it can 
be used as a dressing room for the assistants. 
A room of this type can always be converted to 
an examination room later, if the need should 
arise. 


Examination Rooms 


Examination rooms can be refraction rooms, 
treatment rooms, minor-surgery rooms, field 
rooms, photography rooms, muscle and orthop- 
tic rooms, or any combination thereof. There 
was 6 time when refractions were done in one 
room, treatment in another, fields in another, 
and perhaps slit-lamp microscopy in yet anoth- 
er. Now, there is » trend toward more consoli- 
dation, so that practically all phases of a com- 
plete eye examination can be done in a single 
room, thus obviating the transfer of patient 
from room to room. This arrangement is a time- 
saver, especisily if all parts of the examination 
are done by the eye doctor; but if assistants 
do part of the work-up, such as fields or mus- 
cle testing or even preliminary visions, there 
must be separate rooms for the different 
functions. 


Refraction Room 


Although only one refracting lane can be used 
at 5 time, it is generally conceded that more 
than one is needed by the busy ophthalmolo- 
gist. Much time can be lost each day waiting 
for hats to be donned or doffed, waiting for 
makeup to be applied, listening to well-meant 
but time-consuming farewells, and finally wait- 
ing for another patient to be brought in and 
properly settled into position. With a second 
room available, it is a simple matter to give 
final instructions, bid a courteous farewell 
and step into the next room, where a pationt 
has already been seated, with records Isid out 
in @ convenient place and instruments properly 
positioned for immediate use. Someone olse 
can assist the departure of the patient just 
finished. This is not a very important item when 
the practice has just started, but as it flour- 
ishes, time becomes extremely important. 

if it ia not possible to have two identical 
refraction lanes, it is helpful to set up # second 
lane in & smaller room, perhaps a& treatment 
room, which can be used when the patient load 
gets unduly heavy. Mirrors or special visual 
charts can be used, and still the room can be 
devoted primarily to some other function, 

The size of a refraction room depends not 
only on the space available, but also on the 
predilections of the practitioner. Some insist 
on at least » 20-ft lane; others feel that thie is 
relatively unimportant. Most feel that « visual 
lane of from 15 to 20 ft is satisfactory. Disre- 
garding other factors, the characters on vision 
charts can be sized appropriately for any dis- 


tance used. The size of projected characters 
can be altered by optical means; charts with 
reverse characters can be used in conjunction 
with a mirror; charts with direct characters for 
a 10-ft distance are available; and sometimes it 
is feasible to use a two-mirror setup, in which 
one of the mirrors becomes a secondary pro- 
jector to gain length of projection. 

If the longer visual lane is considered neces- 
sary, and space is limited, itis sometimes feasi- 
ble to use tunnels to attain the desired distance 
and yet conserve space. Tunnels can extend 
from floor to ceiling, or can even be construct- 
ed above files which open out into a different 
room, In any case, if there is no objection to 
the so-called “tunnel effect" in the mind of the 
eye doctor, many space-saving arrangements 
are possible with this method. 

As mentioned before, many doctors now 
prefer to do a complete eye examination, in- 
cluding treatment, in a single room, Then there 
must be room for the visual lane with the rou- 
tine examining equipment (chair, stools, trial 
lenses, refracting accessories, slit lamp) as 
well as some field equipment (perimeter, 
tangent screen) and, no doubt, a consultation 
desk. There should also be room tor medicines, 
treatment cabinet, and perhaps a treatment 
table, This would require a minimum of 150 
sq ft. 

The type of equipment selected will deter- 
mine, to some extent, the size of the space 
needed or, conversely, the space available 
determines, to some extent, the type of equip- 
ment which should be used. If the larger “de- 
luxe-type’ patients chair is used, it should be 
positioned about 4 ft from a wall in order to 
utilize its adjustable and reclining features; 
and then a treatment table might not be consid- 
ered necessary, On the other hand, the smatiler, 
less adjustable chair can be placed close to the 
wall; but a treatment table is needed for tonom- 
etry, treatment, and minor surgery unless 
these functions are to be done in another room. 

Sometimes the positioning of the projector 
(for vision lanes) presents a problem, perhaps 
because of corners or extraneous paraphernalia 
sround the patients’ chair, A recent innovation 
is the use of remote-control projectors, These 
projectors, now available, can be mounted in 
an out-of-the-way position and be completely 
controlled by fingertip switches on or around 
the lens cabinet. With this arrangement, there 
is no need to reach in front of a patient, or turn 
awkwardly, to change the characters projected. 


Furnishings 
1. Deluxe refracting unit 
2. Small adjustable chair 


25. Refrigerator 
26. Shelf 


3. Reclining treatment chair 27. Clothes hooks 

4, Casual chair 

5. Lens cabinet Areas 

6. Slit lamp RI Waiting room 
7, Projector R2 Waiting room — 
8. Screan children 

9. Vision chart A3sDrop area 

10. Mirror R4 Receptionist ~ 
11. Perimeter business office 

12. Treatment cabinet R5 —Nurse’s office 
13. Treatment table R& ~— Personne! lounge 
14. Tangent screen R? “Refraction room 
15, Clothes tack R8 —s Treatment room 
16, Desk R8 = Minor surgery 
17. Files R10 Private office 
18, Clothes closet R11 Field room 

19. Storage cabinet R12 Orthoptic-muscle 
20. Storage cabinet 40 in foom 

high Al3 Photography 
21. Storage cabinet over R14 Storage room 
files R15 Files 

22. Sink R16 Washroom 

23. Wall mount R17 Tunnel 
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Area: 752 sq ft, 92 by 26 ft 
Office personnel: One doctor, one nurse, one receptionist 
Units available: 
One waiting room 17 ft 3 in. by 8 ft 9 in—1) people 
One drop area 6 ft 2 in. by 5 ft 6 in.—4 people 
One reception office 11 ft 9 in. by 5 ft 


Fig. 1 Plan for one-doctor opthalmological office. 


Area: 1,150 sq ft, 44 by 29 ft 

Ottice personnel: Two doctors, one nurse, one secretary, 
one receptionist 

Units available 
One waiting room 13 ft by 11 ft 2 in.—10 people 
One children's room 6 ft 3 in. by 5 ft 10 in 
One drop area 8 ft by 2 ft 6 in. —4 people 
One reception-business office 10 by 8 ft 


Fig. 2 Plan for two-doctor opthalmological office. 


Two refraction rooms—one 18-f lane—21 ft by 6 ft 
8 in.; one 18-ft lane—20 ft 9 in; by B ft 8 in 

One treatment and minor-surgery room 9 ft by 7 ft 6 in. 

One nurse's office-field room 7 ft 9 in, by 7 ft 4 in. — 
with 12-ft projection lane above files 





Three refraction rooms—two 20-ft lanes—by using 
“double mirror’ setup —12 ft 6 in. by 9 in,; by using 
“double mirror” setup—11 ft by 9 in. 

One treatment and minor-surgery room 9 ft by 8 ft 6 in 

One field room 9 by 7 ft 

One photography room 8 ft by 6 ft 6 in. 

One nurse's office — 13-ft lane —8 ft by 7 ft 10 in 

Two washrooms 4 ft 6 in. by 4 ft. 6 in, 
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If two refraction rooms are to be used, it is 
better to have them adjacent or adjoining, or 
separated by no more than ao smaller treatment 
or minor-surgery room. 


Miscellaneous Rooms 


Since the various services required of the 
ophthalmologist are so interrelated, refraction 
rooms now usually contain some treatment 
facilities. But it is still helpful to have a room 
available, possibly amaller, which can be used 
for treatment, minor surgery, and fields. One 
such room for every two refraction rooms 
should be adequate, even in the larger multi- 
manned practices. It is advisable to have a 
vision lane in the miscellaneous rooms when- 
ever possible. Almost any distance can be used 
to create a satisfactory vision lane. 

Minor surgery can be done in any chair with 
a headrest and a reclining back, but # chair- 
table or a stationary treatment table is consid- 
erably more comfortable to the patient. The 
examining chair which can be converted into a 


fiat treatment table can serve severs! purposes. 
it can serve as 8 general treatment chair for 
tonometry or minor surgery; it can be a refrac- 
tion chair; and it can be positioned at the pre- 
scribed distance from a tangent screen so that 
central fields can be taken from the same chair, 
thus making efficient use of a smaller room. 

Orthoptic rooms, as such, ere seldom used 
unless the volume of the practice affords the 
use of an orthoptist. The diagnostic work per- 
formed by most eye doctors is done in one of 
the other operational rooms; but if orthoptic 
treatments are to be given, a separate orthoptic 
room is indicated. 

Treatment, minor surgery, and fields can 
usually be done in a room of about 100 to 130 
8q ft, with smaller rooms serving well for any 
single one of the functions. 

Figure 1 is a plan designed to give the nurse 
and the receptionist complete control of the 
traffic flow. The receptionist controls the 
patients in the drop area and refers them to the 
nurse, who does primary work-ups. Then the 
patients are directed to one of the doctor's 






refraction rooms. The refraction roome are 
identical, and should be equipped identically. 
There is a room for treatment and minor sur- 
gery, and the nurse could also use it in addition 
to her field room. Storage is centrally located 
in the corridor. 

Figure 2 shows three refraction rooms, one 
nurse's office, and three miscellaneous rooms 
to facilitate processing a large practice through 
this suite, The nurse and any other assistants 
have access to all parts of the suite, and the 
nurse has @ 13-ft vision lene over the files. 
All assistants to the doctors can cooperate 
efficiently to route patients properly according 
to the system used, and still oversee the overall 
operation from various vantage points, The 
doctors, under a proper system, will have 
several rooms in which they can perform the 
various functions required. For instance, the 
photography room, which is seldom used as 
such, can be used for tonography, gonioscopy, 
and orthoptics, or even as a personnel lounge, 
The children’s waiting room can be kept under 
constant surveillance. 
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Fig, 1 Parking dimensions for 1978 passenger 
cors. See pages 818-821, 


Motor Vehicle Manufacturers Assn. of the U.S. Inc., 
Detroit, Michigan, 1978. 
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Car Classification 


By CHARLES M. BOLDON and RICHARD F. ROTI 


1971 DOMESTIC AND IMPORTED PASSENGER 
CARS—BY CLASSES 


The popular domestic and imported passenger 
cars are listed below in seven classes. The rat- 
ing categories are established on the basis of 
square feet of floor area covered by a vehicle. 
Class 60, for example, contains vehicles where 
the resultant of length * width dimensions 
fall into the 60.0 to 69.9 aq ft area range. Class 
70 covers the 70,0 to 79.9 aq ft area range. 

It can be noted that the new domestic sub- 
compacts, Pinto, Vega, and Gremlin, fall into 
the upper areas of Class 70, differing con- 
siderably from Colt in the middle of Class 60. 

Apart from Volvo and Mercedes 280 SL — 
representing approximately 1.2 percent of the 
industry and 4.70 percent of all foreign makes — 
imports are not considered « substantial factor 
in Class 80. 

Listings in Class 110 for Ford Custom/ 
Galaxie/LTD, Plymouth Fury/GT and Chevrolet 
Biscayne/Impala are based on standard sedan 
dimensions. The high proportion of station 
wagons sold of these models has raised these 
vehicles into Class 120. 


Vehicle Width 


The trend of overall width from 1927 to date 
has been about 10 or 12 in. The increase was 
to provide for generous three-passenger room 
in the front seat of the wider cara and to ap- 
proach comfortable three-passenger capacity 
in the smaller. Any increase in the width of 
larger cars would be to provide for four people. 
This would amount to another 18-20 in. 
Manufacturers do not anticipate a one unit 
increase to a tour-passenger front seat. The 
current growing demand in passenger cara is 
for two-passenger unit seats, o feature pre- 
viously confined to vehicles of special interest. 
Width of motor vehicles using federal highways 
is limited to 96 in. maximum in moat states. 
The exceptions, Connecticut, Maine and Rhode 
Island, allow 102 in. maximum dimensions. 

Most of the width gains took place in the 
1930-1942 period. The smallest cars widened 
out 4.4 in, (from 65.8 to 70.2 in.), The big 
three-passenger cars increased 6.4 in. (from 
65.5 to 71,9 in), The overall average of all 
makes increased 6.5 in. (from 68.5 to 75.0 
in.). The greatest gain was an increase of 8.8 
in. by the largest luxury cars 

A concealed fact in the figures is that running 
boards disappeared during this period. in 1930 
running boards 6 to 8 in. wide on each side 
were eliminated in the bellying out process 
to obtain three-passenger units. 

The gap between today's widest car and 
narrowest car is once again increasing. The 
domestic “mini-compacts” led by the Colt at 
61.4 in., Vega at 65.4 in,, Pinto at 69.4 in., and 
Gremlin at 70.6 in. contrasts sharply with the 
79-80 in. traditional “big three” and luxury 
cars. 


From A Parking Standards Report Vol 1, by 
Parking Standards Design Associates, a joint 
venture of Conrad Associates & Richard F 
Roti & Associates, 1971, 


TABLE 3 Classification System 
SS 
Class 60 — Subcompacts: 


OowmwO~Oorn Ban — 


~ 


. Toyota Corolla/ Sprinter 

. Datsun B110 Sedan 

. Toyota Corolla Wagon 

. Datsun SPL311 Roadster 


Volkswagen Beetle 


. Dodge Colt 
. Toyota Corona 


Toyota Landcruiser 
Datsun PL510 Sedan 
Peugeot 304 


Class 70 — Subcompacts: 


. Datsun WPL510 Sedan 

. Volkswagen Super Beetle 
. Porsche ~ all models 

, Datsun 2402 

. Volkswagen — Karman Ghia 
. Volkswagen Type 3/Square back 
. Toyota Corona Mark II 

. Mercury Capri 

. Chevrolet Vega 

. Audi Super 90/Sta. Won. 

. Ford Pinto 

. American Gremlin 


Class 80 — Compact: 


Volvo 1800 E 


. Volkswagen 411 Sedan 
. Peugeot 504 

. Mercedes 280SL 

. Volkswagen Sta. Wagon 
. Toyota Crown 

. Toyota Crown Wagon 

. Audi 100LS 

. Volvo 142/144/145 Won 
. Toyota Landcruiser Won. 
. Chevrolet Corvette 

. American Hornet 

. Ford Maverick 

. Volvo 164 

. Mercury Comet GT 

. Mercedes 220/250 


Class 90 — Compact: 


39, 
40. 


Mercury Comet Sedan 
Plymouth Valiant/ Duster 


. Dodge Dart/Custom/ Swinger 
. Chevrolet Nove 
. Mercedes 280S/280SE 


Dodge Demon 
Mercedes, 280SE, Coupe 3.5 
Plymouth Barracuda 


. Chevrolet Camaro 


Mercedes 280SEL 
Ford Mustang 


50. 


Pontiac Firebird 


Class 100 — Intermediate: 


American Javelin 
Rolls Royce — Silver Shadow 


. Dodge Challenger 

. Rolls Royce — Formal Sedan 
. Mercury Cougar 

. Chevrolet Chevelle/Malibu 


Pontiac LeMans 


. Dodge Charger RT 


Pontiac GTO 


. Chevrolet Monte Carlo 


Oldsmobile Cutlass “'S" 


. Buick 6.S 
. Ford Torino 


Oldsmobile F-85 


110— Standard 


. American Matador 

. Oldsmobile Cutlass Sedan/Coupe 
. Oldsmobile Cutlass Supreme 

. Buick Skylark 

. Plymouth Satellite/Road Runner 


Mercury Montego 


. Dodge Coronet/Custom/ Brougham 
. Dodge Charger 500/Coupe/SE 


American Ambassador 


. Ford Thunderbird 

. Pontiac Grand Prix 

. Chevrolet Chevelle Wgn. 

. Plymouth Fury/6T 

. Ford Custom/Galaxie/LTD 
. Lincoln Mark III 

. Chevrolet Biscayne/ Impala 


120 — Luxury: 


Buick Riviera 


. Dodge Polara 
. Pontiac Catalina 


Oldsmobile Delta 88 


. Buick LeSabre 


Oldsmobile Toronado 
Caditac El Dorado 
Chrysier Newport/New Yorker 


. Chevrolet Impala Sta. Won 


Mercury Monterey/Custom 
Mercury Marquis/ Brougham 
Pontiac Bonneville 


. Oldsmobile Ninety-Eight 
. Lincoln Continental 

. Cadillac Coupe De Ville 
. Cadillac Sedan De Ville 
. Buick Electra 

. Chrysler Imperial 

. Cadillac Fleetwood 60 


—_—____ rrr eee 


Fig. 2. Ramp breakover angle. 


Fig. 3. (o) Angle of approach. (b) Angle of departure. 


Overall Length During the period of 1930-1942 
8 major changes were made in car length which 
had a severe effect on garage design and 
investment cost per car space. The smallest 
cars increased over four feet in length (from 
140.1 in. to 193.5 in.), The family sedan, Ford, 
Chevrolet and Plymouth "Big Three” increased 
3% ft (from 152.9 in, to 196.1 in.). The average 
of all makes showed an overall increase of 


8 37% in. (from 169.3 in. to 206.8 in.). The luxury 
cars registered a 21 in. gain (from 204.9 in. to 
(a) 225.9 in.). 


The 12-year period from 1946 to 1958 
brought out two trends. Rambler as the small- 
est car pioneered the reversal toward smaller 
8 cars in 1952. In 1954 the low-price family 

sedan (Ford, Chevrolet and Plymouth) began 
(b) a pr increase in car size from 99 to 118 
sq ft. 


From 1957 to 1960 the “tail-fin’ explosion 
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occurred leading to o buyers revolt against 
stretched-out sheet metal, followed by an 
increase in imports and introduction of domes- 
tic compacts. Immediately following intro- 
duction of United States compacts the car 
manufacturers began an inching up process 
until the 85 sq ft compact was 90 sq ft as 
evidenced in the 1963-1970 “shortest car” 
indication. 

During the same period the “low-price three" 
began an active 7-year growth period projecting 
all three into the larger size category Class 
120. 


Ramp Breakover Angle 


The ramp breakover angle is the measure of 
ability of the car to break over a steep ramp, 
either climbing or descending, without sorap- 
ing (see Fig. 2). The Society of Automotive En- 
gineers calls for a minimum of 10 degrees as a 
design standard. A number of models have 
not met this standard in recent years. The 
average for all groups has remained relatively 
constant during the period 1958-1971 despite 
appreciable vehicle height reductions, 

The ramp breakover angle influence can be 
altered thru use of design techniques. Transi- 
tional blends top and bottom of ramps com- 
posed of two or more break points can multiply 
the ramp steepness, with workable break 
angles, beyond the normal capacities of car or 
driver. In existing structures these problems 
are overcome by building a pad of asphalt or 
concrete each side of the break point. In this 
manner cars having o low breakover angle 
can negotiate potential critical points without 
scraping. 

Long wheelbase ears combined with low 
center clearance are most susceptible to in- 
adequate breakover angles. Buick Riviera, 
Pontiac Tempest, Oldamobile Toronado, and 
Lincoln had lower ramp breakover angles in 
1970 than Society of Automotive Engineers 
design standards recommendation. 


Angle of Departure 


A reasonable minimum value is necessary to 
reduce the incidence of tailpipe and rear bump- 
er dragging. The standard cails for a minimum 
of 10 degrees, violated only in the 1957-1959 
period. Only one 1970 car, Mercury, met the 
minimum standard. Most cars are substantially 
above 10 degrees. The most critical condition 
is at driveways where the apron is steep, or a 
combination of excessive crown to gutter and 
apron slope. 


Angle of Approach 


The trend of approach angle of domestic cars 
from 1948 to 1962 indicates a drop in the 
1957-1959 period below 15 degrees. The stan: 
dard developed in 1960 by the Society of Automo- 
tive Engineers calls for o minimum value of 15 
degrees. The standard has been maintained up 
to 1970 when reduced by Chrysler ond Dodge 
to 14.0 and 14.6 degrees respectively. (See Fig. 
3.) 


Ramp Slopes 


The maximum ramp slope should be 20 percent. 
For slopes over 10 percent, a transition at least 
8 ft long should be provided at each end of the 
ramp at one half the slope of the ramp itself. 
(See Fig. 4.) 


Driveway Exits 


A ramped driveway exit rising up to a public 
sidewalk must have o transition section that is 
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almost level (maximum slope: 5 percent) before 
intersecting the sidewalk to prevent the hood of 
the car from obscuring the driver's view of pedes- 
trians on the walk. This transition should be 16 
ft long. (See Fig. 5a.) 

Property line walls should also be regulated 
so as not to interfere with the driver's view of 
pedestrians on a public sidewalk. Wherever an 
exit driveway is parallel and adjacent to a prop- 
erty line wall which extends all the way to a 
sidewalk, the edge of the driveway should be 
physically established, by curb or railing, at least 
6 ft from that wall. For each foot that the wall 
is held back from the sidewalk, the required dis- 
tance between driveway and wall may be re- 
duced by one foot. (See Fig, 56.) 


RAMP SYSTEMS* 


A number of different interfloor ramp systems 
can be used to enable vehicles to traverse the 
approximate 10-ft (3-m) elevation between park- 
ing levels. Some of these systems provide sepa- 
rate and exclusive ramps, while others make use 
of continuous sloping floors that accommodate 
both parked vehicles and interfloor travel. 

Ramps may be straight, curved, or a combina- 
tion. No single ramp system is best for all applica- 
tions. The choice should be based on site shape 
and dimensions and parking demand characteris- 
tics. Ramps may be designed for one-way or two- 
way traffic movement. However, one-lane-wide 
ramps should not be operated on a reversible 
two-way basis, 

In some instances, site topography will allow 
direct access to several parking levels from the 
street system. This is a desirable arrangement, 
since it leaves more space for parking and pro- 
vides more flexibility for traffic distribution be- 
tween the street system and parking facility. 

Time and convenience are important to ramp 
travel and should be considered in any compari- 
son of romp types. Actual travel time on ramps 
varies little among different ramp system types; 
however, some ramp systems have more potential 
for deloy caused by conflicting traffic movements 
that limit ramp capacity. Other factors influencing 
ramp design include accident hazards, construc- 
tion cost, and ability to accommodate vehicles 
and drivers conveniently. 


Analysis of Ramp Movements 


A ramp system includes any portion of storage 
floors used by vehicles moving between levels. 
Nearly every successful ramp system requires ve- 
hicles to follow an approximately circular path 
when traveling between parking levels. The num- 
ber of 360-degree rotations required to circulate 
through the garage and parking structure height 
are major concerns, particularly in self-park de- 
signs. 

It is generally desirable to limit the maximum 
number of complete rotations to five or six. De- 
pending on ramp system type, this will control 
the maximum desirable number of parking levels 
and limit the number of parking spaces a driver 
must pass during garage travel. 

Drivers are sometimes distracted or disturbed 
by the awareness of height when traveling on 
upper parking levels—a condition that can be 
accentuated if parking levels extend higher than 
adjacent buildings. To reduce driver distraction, 


* Parking Garage Planning and Operation, Eno Foun 
dation for Transportation, Inc,, Westport, Conn., 1978. 


parapet walls along driving ramps should be de- 
signed to limit the driver's view of surroundings 
outside the parking structure. 


Clearway and Adjacent Ramp Types Ramp sys- 
tems may be divided into two types, based on 
the amount of interference between ramp traffic 
and parking-unparking operations. Ramp systems 
designed on the “'clearway" principle provide in- 
terfloor travel paths completely separated from 
potentially conflicting parking-unparking move- 
ments. Ramp systems in which part or all of the 
ramp travel is performed on access aisles may 
be called the ‘adjacent parking" type. The num- 
ber of parking stalls adjacent to the ramp may 
vary from a small number to the total capacity 
of the facility. (See Fig. 1.) 

Clearway ramp systems provide the safest 
movement with least delay and, except for sloping 
floor designs, are preferred for self-park designs. 
However, the clearway ramp system is seldom 
feasible for small garage sites. 

An adjacent-parking layout requires less area 
per parking stall because of the twofold use of 
travel paths, and consequently can be used to 
advantage on smaller land parcels. However, ad- 
jocent-parking ramp designs are more susceptible 
to traffic movement delays and potential acci- 
dent-causing situations. 

The actual travel speeds for free-moving vehi- 
cles on the two types of ramps do not vary 
greatly. Delays on the adjacent-parking type 
ramp system caused by parking-unparking ma- 
neuvers are difficult to measure but must be recog- 
nized as a sizeable quantity, Delays will be 
greater on parking levels nearest the street level, 
since these levels always have larger numbers 
of vehicles in the circulation system. 


Concentric Versus Tandem Ramp Design Ramp 
systems also can be classified as concentric or 
tandem, depending on whether the travel paths 
of vehicles moving up and down between parking 
levels revolve about the same or separate centers. 
Helically-curved (spiral) ramps are usually built 
concentrically to save space and to provide flatter 
grades. Straight ramp systems ore designed in 
either concentric or tandem configurations. 

Vehicles traveling on a ramp system may move 
either clockwise or counterclockwise. Counter- 
clockwise rotation is generally preferred in the 
United States and other countries where drivers 
customarily sit on the left side in vehicles since 
it places drivers on the inside of turns, enabling 
better vehicle handling. 


Parallel Versus Opposed Ramp Design For vehi- 
cles to rotate in the same direction on a ramp 
system, up and down ramps must slope in oppo- 
site directions, requiring ramp surfaces to be op- 
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Fig. 1 


posed. If up and down ramps slope in the same 
direction, ramp surfaces are parallel and vehicles 
must rotate in opposite directions. 

While no significant difference has been ob- 
served in operational ease, it is obvious that op- 
posed romp types are safer, since all vehicles 
must travel in the same direction. Parallel ramp 
systems are considerably cheaper to construct, 
however. 


Geometric Ramp Types 


For safety, convenience, and traffic operating ef- 
ficiency, the path followed by the ramp through 
traffic on any floor of a parking garage should 
be short, with minimum turns and traffic crossings. 
Ramp arrangements within a garage should be 
consistent, in order to be as simple and compre- 
hensible as possible, 

Ramp design and arrangement are influenced 
by (1) orientation of ramp traffic flow to main- 
floor street entrance and exit points and to other 
ramp systems that might exist in larger garages, 
(2) conformance of ramps with access aisles 
throughout each floor area, and (3) site dimen- 
sions. 


Straight-Ramp Systems Ramps within a straight- 
ramp system usually should be “'stacked'’ one 
over another for construction economy and traffic 
circulation uniformity. The stacking of ramps cre- 
ates a ‘‘ramp-well."’ From a plan view, the sum 
of the system's ramp-well areas and the floor 
area containing aisles used by ramp portal-to- 
portal traffic is the ramp system's area, or enve- 
lope. This extends vertically through the parking 
structure (with the possible exception of roof and/ 
or basement levels). 

For straight-ramp garages, the ramp system 
is usually rectangularly shaped {ignoring curved 
ramp ends), with the ramp well(s) along the struc- 
ture’s longer-side dimension, This is because more 
horizontal distance is required to satisfy ramp 
grade criteria than to accommodate vehicular 
movement between ramp ends, 

Figure 2 illustrates a basic straight-ramp system 
having a ramp-well on one side only, In this sys- 
tem, vehicles follow an elliptical path, most of 
which is on flat surfaces. Figure 3 is a parallel 
straight-ramp system, with ramp-wells on two 
sides of the structure. Turning movements for the 
up and down ramps are performed in different 
areas, while the floor travel is performed in a 
two-way movement along the same aisle. De- 
pending on structure width, the floor travel could 
be directionally separated, The systems repre- 
sented in Figs. 2 and 3 are both very adaptable 
to entrance and exit points on the same street. 

Figure 4 is an adjacent-parking type opposed 
straight-ramp system. Travel paths for through 
up and down movements fall in the same aisle, 





Parking garage examples that incorporate adjacent-parking ramp systems for traffic entering 


and clearwoy ramp systems for traffic exiting the facilities. 


eliminating traffic crossing points. Figure 5 illus- 
trates a clearway type opposed straight-ramp sys- 
tem. Ends of opposed ramps on the main floor 
are pointed in opposite directions, making this 
type suited to structures with entrance and exit 
points on separate streets. This design can be 
adapted to entrance and exit points on the same 
street, but requires o 180-degree turn on the main 
floor—necessitating additional space. 
Straight-ramp systems are advantageous in rel- 
atively narrow buildings. They require less floor 





Fig. 2. Parallel straight-ramp system with ramp~ 
wells on two structure sides. 






















Fig. 4 Adjacent-parking type opposed straight- 


ramp system. 





Fig. 5 Clearway-type opposed straight-ramp 
system. 





area than helically-curved ramps and are simple 
to construct, particularly in existing structures be- 
ing converted to parking garages. However, sharp 
turns, necessary to get on and off straight ramps, 
are disadvantages. 


Split-Level or Staggered-Floor Systems. The 
staggered-floor parking garage, invented by Fer- 
nand E. d’Humy, is now generally referred to 
as a split-level garage. It is constructed in two 
sections, with floor levels in one section staggered 
vertically by one-half story from those in adjacent 
sections. Short straight ramps, sloped in alternate 
directions and separated by the distance required 
to easily make a 180-degree turn between ramps, 
connect the half-stories. 

Any combination of straight ramps can be ap- 
plied to the split-level floor systems. Traffic rota- 
tion direction may be the same, in which cose 
the aisles are one-way, thereby reducing conflicts. 
Turning paths may overlap, requiring less space 
for the ramp system. Rotation can be provided 
also in opposite directions, which simplifies ramp 
construction by having up and down ramps on 
the same plane. 

The division between split-level structure halves 


Fig. 8 This staggered-floor system provides park- 
ing on level floors and desirable one-way traffic 
flow. 
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may be perpendicular to the street or parallel. 
In the latter case, either the front or back half 
may be elevated. Split-level floors can overlap 
as much as 5 to 6 ft (1.5 to 1.8 m) to increase 
space efficiency and make narrow sites workable. 

Figures 6 through 9 illustrate various types of 
split-level configurations, Figure 8 is the most com- 
mon type. 

Split-level designs are particularly applicable 
to small, high-cost sites where maximum use of 
space must be achieved. Construction is relatively 
simple, and the design fits well on rectangular 
sites. This system is efficient in terms of floor 
space per vehicle parking stall but, like all ramp 
systems employing adjacent parking, frequent 
conflicts may arise between circulating traffic and 
parking-unparking vehicles. 

One variation in the split-level system uses 
three separate sections, with the two end sections 
at equal elevations and staggered one-half story 
with respect to the center section (see Fig. 9). 
Fifty percent fewer turns are required, thereby 
reducing travel time. However, vehicles parked 
on the end sections must be driven an extra half- 
floor when entering or leaving. “Wrong way" 
ramp travel is also a greater possibility with this 
type of design. 


Sloping-Floor Systems The sloping-floor parking 
garage, in its simplest form, contains two adjacent 
parking modules tilted in opposite directions, with 
cross-aisles at each end so that vehicles traveling 
the length of both aisles make a 360-degree turn 
to move up or down one complete parking level 
(Fig. 10). Thus, there is no area set aside for 
ramps in the ordinary sense. The cross-aisles may 
be sloped or level. 

Parking industry experience indicates that the 
sloping-floor design is well-suited to self-park op- 
erations. The relatively flat floor slope (custom- 
arily ranging between 3 and 5 percent) permits 
comfortable parking and pedestrian walking. Be- 
cause parking is adjacent to the interfloor circula- 
tion system, each entering customer has an oppor- 


Fig. 9 Three-level staggered-floor ramp system. 


Fig. 10 Basic sloping-floor concept. 
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tunity to park in the first available space. 
However, the operational problems in adjacent 
parking can cause congestion during peak out- 
bound movements if clearway-type express ramps 
are not used. 

Floor-to-floor travel distance is greater in slop- 
ing-floor garages than in other types of ramp 
garages. However, this is offset somewhat by 
the opportunity for greater travel speeds due to 
flat slopes and longer tangents. 

For large structures it is desirable to have only 
part of the floor area sloped, with level floor 
sections at ends to form cross-aisles. Ramp con- 
nections at midpoints of opposite sloping floors 
permit one-way traffic circulation (Fig. 11). It is 
possible to achieve one-way traffic circulation in 
sloping-floor layouts, with parking along aisles 
on every level, by using two sloping-floor garage 
units placed end-to-end, In the level center section 
where the two units meet, traffic flow can change 
from up to down and vice versa. This permits 
flexibility for angled parking, limited only by 
available site width (Fig, 12). 


Helically Curved Ramp Systems = The helix (spiral) 
ramp can be a single surface that permits vehicles 
to travel on a continuous helical path between 
parking levels. When two-way traffic is handled 
on a single helix, the outer lone is used for up 
movements, since it has a larger radius of curva- 
ture and lower grade. Up movements are usually 
counterclockwise and down movements clockwise. 

Helical-ramp entrance and exit points can be 
located on the same side or opposite sides of 
the ramp coil, In either case, ramp access points 
are located directly above each other on each 
succeeding floor. Helically curved ramps should 
be of the clearway type. Examples are illustrated 
in Figs. 13 and 14. 

The double helix system (Fig. 14) uses two heli- 
cal-path surfaces that are sloped in opposite di- 
rections. One surface can be used for up move- 
ments, the other for down movements, The two 
sloping helical surfaces may be separated or they 
may be interwoven. Vehicle movements for both 
up and down travel directions are made in the 
same direction of rotation. In the United States 
and other countries using left-side drive vehicles, 
counterclockwise rotation is preferred. 





Fig. 11 Sloping-floor system with crossover ramp 
of mid-point. 





Fig. 12 Double sloping-floor system with mid- 
point crossover. 


Interwoven double helix systems are popular 
in tall structures (10 to 12 parking levels) because 
the number of 360-degree turns can be reduced 
by using two seporated helical surfaces to serve 
alternate parking levels. 

Traditionally, curving ramps are said to be con- 
tinuous where they provide 360 degrees of rota- 
tion between two parking levels. The noncontinu- 
ous helically curved ramps that provide rotation 
through 180 degrees are commonly referred to 
as semicircular—although this definition is not 
quite correct, since the curved section is helical 
in shape. 

Helically curved ramps are most often located 
in corners of rectangular structures to minimize 
floor-space loss, or they are located outside the 
structure when additional site area is available. 
Helically curved ramps require more space than 
straight ramps, but they can offer better traffic 
operation by providing gradual turning as com- 
pored to sharp turning movements usually re- 
quired at ends of straight ramps. In addition, 





Fig. 13 Helical ramps such as this one can be used 
effectively for express exiting. 


superelevation at ends of straight ramps may re- 
quire undesirable warping of floor areas. 


Express Exit Ramps Lorge parking structures 
with frequent high-turnover conditions may be 
served best with an express ramp for one direction 
of travel—usually for exiting traffic. Express exits 
can be curved or straight, and are designed al- 
ways on the clearway principle, providing one- 
way traffic movement (Fig. 15). They are generally 
desirable to serve high-turnover transient patron- 
age. They improve operating efficiency by reduc- 
ing travel time and conflicts—but may add signifi- 
cantly to structure costs, since they increase the 
area prorated to each parking space in determi- 
nations of space-use efficiency. 


Ramp Standards 


Ramp design parameters governing the accepta- 
bility of such ramp features as maximum gradient 
and minimum radius of curvature have evolved 
from garage operating experience. The following 
discussion presents standards generally used by 
the parking industry. 


Ramp Grades Ramp grade (slope) is computed 
by multiplying floor-to-floor height by 100 and 
dividing by the ramp length. The difference be- 
tween ramp length measured along the slope or 
horizontally is negligible. Grades on curving 
ramps are measured along the outer ramp pave- 
ment edge. 

Maximum practical ramp grades are principally 
limited by safety considerations and the psycho- 
logical effect on drivers, with hill-climbing and 
braking abilities of automobiles being a second- 
ary factor. Steep ramps slow traffic movement 
and can be particularly hazardous when wet, re- 
quiring drivers to be excessively cautious. 





Fig. 15 


Examples of straight and helical express exit ramps. 
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Fig. 16 Relationship between floor-to-floor height, ramp grade, and length. (source: Edmund R. Ricker, 
Traffic Design of Parking Garages, The Eno Foundation for Highway Traffic Control, 1957, p. 115.) 
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Fig. 17 Method of blending ramp and floor grades. Vertical scale is exaggerated to show detail. (source: 
Adapted from Edmund R. Ricker, Traffic Design of Parking Garages, The Eno Foundation for Highway Traffic 


Control, 1957, p. 117.) 





Fig. 18 Curved ramp system with tongent sections. 
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Fig. 19 Helical ramp dimension standards. 
(source: Parking Principles, Special Report 125 Highway 
Research Board, 1971.) 


For self-park designs, maximum ramp grades 
should not exceed 15 percent; however, 20 per- 
cent maximum ramp grades for attendant-parking 
gorages are acceptable. In parking structures 
where pedestrians are expected to walk on vehi- 
cle ramps, grades preferably should be no more 
than 10 percent. 

Figure 16 graphically relates ramp grade and 
length with floor-to-floor heights. For instance, 
this graph shows that for a slope of 13 percent 
and o rise of 9 ft or 2.7 m (floor-to-floor height), 
a ramp length of 70 ft (21.3 m) long is required. 
Similarly, a floor-to-floor height of 11 ft (3.4 m) 
and a ramp length of 90 ft (27 m) results in a 
slope (ramp grade} of 12 percent. 

The maximum preferable grade for sloping- 
floor self-park garages is 4 percent, and in atten- 
dant-park garages, 10 percent. Angle parking in 
sloping-floor garages should be 60 degrees or 
greater, to minimize gravity roll-back of vehicles. 


Ramp Grade Transition Design Critical vehicle 
clearances, driver comfort, and safety considera- 
tions influence the design of ramp ends where 
they meet flatter floor surfaces. Ramp breakover 
angle, and the angles of approach (affecting front 
overhang of vehicles) and departure (affecting 
rear overhang) are critical vehicle clearance 
points. These angles are established for stationary 
vehicles with normal equipment and load, includ- 
ing passengers and fuel, 
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Ramp breckover angle is limited by wheelbase 
and vehicle ground clearance, and is a measure 
of an automobile's ability to be driven over the 
crest formed by two converging surfaces without 
scraping its underside. Ramp breakover angle var- 
ies inversely to wheelbase. 

Angles of approach and departure are limited 
by vehicle front and rear overhang and ground 
clearance. These vehicle clearance angles deter- 
mine an automobile’s ability to roll over the sag 
point (lower end of ramp) formed by different 
grades without scraping or touching the pavement 
surface. The angle of departure is more critical 
because the rear overhang of vehicles is generally 
longer than the front overhang. 

Standards established by the Society of Auto- 
motive Engineers limit the ramp breakover angle 
to no less than 10 degrees; angle of departure, 
no less than 10 degrees; and angle of approach, 
no less than 15 degrees. Vehicles designed to 
these minimum standards theoretically are able 
to traverse sag and crest sections ot the bottom 
and top of a 17.6 percent ramp grade, and to 
move to flat floor grades without need for a grade 
transitioning (blending) area. 

However, centrifugal force, causing vehicle sus- 
pension to compress when crossing a sag point, 
even at low speed, can result in vehicles scraping 
povement surfaces. Without grade transitioning 
at the ramp crest, driver sight-distance can be 
limited momentarily, and crossing abrupt grade 
changes can be uncomfortable for drivers and 
passengers. Therefore, ramp grades should be 
blended gradually or transitioned to flatter floor 
surfaces. 

A practical method of blending ramp grades 
to relatively flat fioor levels involves using a mini- 
mum 12-ft-long (3.7-m) transition slope equal to 
one-half of the ramp grade. Figure 17 illustrates 
this ramp grade transitioning method. Ramp 
grades of less than 10 percent can be blended 
satisfactorily with a transitioning slope shorter 
thon 12 ft (3.7 m). 


Ramp Width and Rodii For one-way straight 
ramps, minimum acceptable width is 12 ft (3.66 
m); and for two-way straight ramps, where oppos- 
ing traffic flows are not separated, 22 ft (6.71 
m) is the recommended minimum width. Where 
a barrier is used between lanes to separate traffic 
flows, each lane should be at least 12 ft (3.66 
m) wide for tangent lengths. Circular ramp lanes 
generally should be 14—18 ft (4.3-5.5 m) wide. 

The repeated turning movements of vehicles 
traveling between parking levels is a primary de- 
sign consideration. The spiraling path radius must 
be kept minimal to conserve space and reduce 
travel distance. However, very sharp and unre- 
lieved turning will produce a dizzying effect on 
drivers. To minimize this effect, ramp systems can 
be laid out with sharp curves separated by short 
tangents or less sharply curved sections (Fig. 18). 

Lateral clearance for a vehicle traveling a 
curved path is determined by a vehicle's outer- 
most corner point radius (usually the front bumper) 
when it is turning on a minimum radius, The inside 
edge of travel lane radius must be less than the 
minimum inside rear-wheel radius—but not much 
smaller, or drivers will attempt to enter the ramp 
at too sharp an angle. The relationship between 
these radii depends on relative vehicle position, 
which is determined by maximum steering angle 
and driver steering input, extreme corner dimen- 
sions, and speed. Clearance is usually provided 
for the vehicle with the largest outermost corner 
point radius. 

Minimum outside radius for a single-lane helical 
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ramp is 32 ft (9.75 m); however, an outer radius 
of 35-37 ft (10.67—11.28 m) is desirable. With 
helically curved two-lane ramp surfaces, the outer 
lane need not be as wide as the lane used on 
the inside path. The outer lane radius is less re- 
strictive, allowing drivers to turn at a flatter angle 
that requires less effective width for a travel path 
(Fig, 19). 


Ramp Turn Superelevation Vehicles traveling on 
curved paths are acted on by centrifugal force 
proportional to the square of the velocity and 
inversely proportional to the radius of curvature. 
This centrifugal force must be balanced by other 
forces that are developed by side-friction of the 
tires on pavement, and superelevation (banking) 
of the ramp surface, Although speeds in parking 
garages are low, turning radii are much smaller 
than those required for street or highways, thus 
resulting in rather large centrifugal forces. Ramp 
curves should not be superelevated too steeply, 
because very slow drivers may have difficulty in 
keeping away from the inside edge of the ramp 
pavement and fast drivers may be encouraged 
to drive at speeds greater than conditions of 
grade and sight-distance safely permit. 

Garage ramp superelevation should be ap- 
proximately \2-in/ft (approximately 4 cm/m) of 
ramp width at the point of sharpest turning, with 
lesser amounts adjacent to straight sections or 
storage floors. 


Ramp Appearance Some motorists are reluctant 
to use ramp garages becouse travel paths in park- 
ing garages may combine narrow lanes, steep 
grades, and sharp turns. Even drivers accustomed 
to garage parking depend on appearance and 
“feel"’ in maneuvering their vehicles. 

Consequently it is desirable to use architectural 
and optical effects that will give drivers confi- 
dence and reduce possible adverse psychological 
effects of driving in restricted spaces. An obvious 
means is to make sight distances as great as 
possible and to provide abundant illumination. 

The optical trick of obscuring horizontal and 
vertical lines of reference may be used to reduce 
the apparent steepness of ramp grades, Ramp 
walls can be painted with stripes contrasting to 
wall color, parallel to ramp surface or af steeper 
angles. The normal angles between vertical col- 
umns and the travelway can be obscured by paint 
markings, or adjacent structural features may be 
built with architectural lines parallel or perpen- 
dicular to ramp surfaces. 

Ramp structures should be as open as practica- 
ble, to provide sight distances and to reduce 
closed-in impressions. In locations where icing 
conditions are common, ramp systems should be 
placed in building interiors or otherwise protected 
from weather. 

Ramp illumination should be given special at- 
tention. Wall openings should not be allowed 
where outside light sources could blind drivers. 
Artificial lighting should take the form of diffused 
illumination, and reflectors should be pointed 
away from the direction of travel. 


PARKING GARAGES 
Typical Designs 


In the following pages the functional plans and 
design features of five self-parking facilities are 
presented, They are typical of the modern 
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garage planning that has evolved during the 
past several years. 

In Fig. 1, the plan for a twin-spiral garage is 
shown. The ramps, situated in opposite cor- 
ners, are angled to facilitate the movement from 
the floors to the ramps. Entrances and exits 
have been provided on two streets on separate 
levels to take advantage of the different eleva- 
tions. 

The waiting area — two elevators, rest rooms, 
cashier's booths, and vending machines—is in 
the center of the garage. A retail area extends 


along the entire frontage of one of the streets 
and has a depth of about 85 ft. The fourth level 
of the garage, or roof deck, extends over the 
retail area, Ninety-degree parking is employed 
throughout the facility. 

A staggered-floor or split-level garage is 
shown in Fig. 2. The ramp systems feature 
separated one-way operation, and access is on 
only one street. The overall dimensions of the 
352-space facility are 120 by 240 ft. Ninety- 
degree parking is utilized throughout the four 
floors. The cashier's booth is at the entrance, 
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Functional plan for twin-spiral garage. 


Fig. 1 


and the stairs and elevators are strategically 
located in the center of the facility to take 
advantage of the split-level and to afford mini- 
mum walking distances. 

In Fig. 3 a functional plan is presented for a 
facility with straight ramps. The garage has 
one-way aisles and angle parking. Actually, 
® portion of the aisles is used in the floor-to- 
floor circulation. There are three pedestrian 
elevators and four stairways to serve the eight 
floors. Though the entrance and exit were on 
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the same street, they are widely separated to 
reduce conflicts. The overall dimensions of 
the facility are 183 by 165 ft. 

Ina sloping-floor or continuous-ramp garage, 
the aisles serve two purposes: access to the 
parking stalls, and floor-to-floor circulation. 
In Fig. 4, a typical garage is shown which pro- 
vides 90 parking. One pedestrian elevator 
and three stairways have been provided for the 
five-level facility, The entrance and exit are 
on one street. The direction of travel on the 
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Fig. 2. Functional plan for staggered-floor garage. 
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ramps has been reversed to reduce the conflict 
at the contact with the one-way street. Overall 
dimensions are 122 by 157 ft. 

The preparation of a design for an irregular- 
shape site presents many problems, especially 
when self-parking is to be provided. An exam- 
ple of a good design is presented in Fig. 5 
where a spiral ramp is in the center of the ga- 
rage. The aisles are one-way and two-way, and 
90° parking is used throughout the facility. 

For the three-floor garage, there is one 
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SECTION A-A' 
Fig. 3 Functional plan for straight-ramp garage. 
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Fig. § Functional plan for concentric-spiral garage, 





SECTION A-A' 
Fig. 4 Functional plan for sloping-floor garage. 


pedestrian elevator available at present. Plans 
and areas sre provided for an additional eleva- 
tor when warranted, There are four stairways. 
In the operation of the facility, an entrance has 
been provided on one street and two streets 
sre used for exiting. 

Many variations may be used in garage 
design. The previous examples are typical 
designs. Design criteria and standards were 
assembled in a recent study.' The designs 
must be tailored to the available land. 


By GEOFFREY BAKER and BRUNO FUNARO 


RAMP GARAGES 


Ramp garages do not simply multiply the park- 
ing capacity of a lot by the number of parking 
levels added. Considerable space on each level 
will be taken by ramps and circulation ways 
which must be kept free of parked cars. Only 
on the uppermost level (or the lowermost in the 
case of an underground garage) can cars be 
temporarily stored in the aisles as they normal- 
ly are in an attendant-operated parking lot. 

On a sloping lot, developed with only two or 
three parking levels, apace normally required 
for ramps may be reduced. By connecting 
adjacent streets to the different parking levels, 
the street system is, in effect, incorporated into 
the garage ramp system. 

As most gerages henceforth will be de 
signed, we believe, for customer self-parking, 
we have taken 12 percent (i.e., a rise of 12 ft 
in every 100, or a 7° angle of slope) as the 
maximum convenient ramp grade. 

Actually public use and acceptance of a 
ramp slope depends less upon the mechanical 
power and body dimensions of the car than 
upon the apparent hazards to the woman driver 
of steep, narrow slopes, and sharp, blind turns. 
For her also the terror of coming down a ramp 
is likely to be greater than that of going up, 
especially now that so many cars have automat- 
ic shifts which prevent them from stalling or 
running backward on hills. 

To make s ramp seem tess confined and 
hazardous, it should be one-way, well-lighted 
but without distracting glare, and separated 
from opposing traftic with a wide divider strip. 
Camouflage painting devices may be used to 
make the slope appear less steep. Horizontal 
lines of reference can be obscured with wall 
stripes parallel to, or at « steeper angle than, 
the roadway. A long sight line, particularly at 
the upper end of @ ramp, will guard ageinst 
drivers hesitating. This in turn will increase 
speeds (without decreasing safety), and so 
increase the ramp’s traffic capacity. 

The shallower and longer the ramp, the more 
space it requires on each parking level. The 
only exception to this is where the whole ga- 
rage becomes in effect a shallow-angled ramp, 
0 wide roadway with s line of 90° parking on 
each side. This spirals up and around in & con- 


Parking, Reinhold Publishing Corp., New 
York, 2 gi? 1963, by permission of Van 
Nostrand Reinhold Company 

‘Ricker, Traffic Design of Parking Garages, 
Eno Foundation, 1957 


tinuous line of warped rectangles fitted into 
the rectangular shell of the building. 

The second factor governing ramp length 
is ftloor-to-floor height. The smaller this 
dimension, the shorter can be the ramps. How- 
ever, the floor-to-ceiling clear height should 
not be less than 7), ft, and even this will require 
many radio seriais to be retracted or tied down 
at the garage entrance. Thin-floor structural 
slabs are particularly worthwhile in garage 
construction. 

Each end of the ramp, where it joins the park- 
ing level, must be blended into the floor grade 
over a minimum distance of 12 ft. The sections 
of a modern car most likely to scrape ground at 
top or bottom of a slope are the long overhangs 
in front and rear beyond the wheelbase. 

The area required for a ramp system will be 
most important in determining whether a given 
piece of land can be profitably developed with 
a multistory garage structure. A floor-to-floor 
height of 8 ft requires a 12 percent ramp 
71 ft long (see Table 1). Another 45 ft beyond 
this will be needed for a reasonably convenient 
turning radius in circulation lanes on each 
parking floor. 

So the minimum length needed for the sim- 
plest form of parking deck, with a straight 
ramp and on more than two levels, is 90 ft in 
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in attendant-operated garages will be set by the 
time required to walk between the furthest 
parked car and the central interfloor man lift 
which connects with the entrance check-in 
point where cars are collected and delivered. 

This interfloor communication point should 
be as near a8 possible to the centroid of the 
parking floor. For attendants’ average walking 
speed is found to be & ft per second; their 
driving speed averages 13 ft per second, 

The layout of parking stalls should be de- 
signed to minimize travel time. One 100 ft 
of extra travel distance to and from a parking 
stall will add 74 seconds to driving time, 20 
seconds to walking time, thus reducing each 
attendant's parking rate by one car per hour 
In a large operation with high turnover, this 
will be revealed by either an increase of labor 
costs, or by long delays in the detivery of cars 
to outgoing customers, or by need for a larger 
reservoir to prevent delay in reception of 
incoming cars. 

For customer-parking garages the same 
standards of walking distance should apply 
as in parking lots: a maximum walk of 300 ft 
from parked car to garage entrance. Most 
important here is allowance for peak periods 
of interfloor travel by customers entering or 
leaving. 


TABLE 1 Ramp Length for Straight Ramps (to the nearest foot) 





Split-level 
Floor-to-floor height floors 

Angle, Ramp grade, 
degrees percent Bf Gh Wt %< wh Wh 4h Sf 
3 5 160 180 200 220 240 80 #100 
3% 6 133 150 167 183 «= 200~—Sss«&67 8B 
4 7 114 128) «143 157 17287 77 
4%, 8 100 #112 «125 138 160 50 63 
5 9 88 100 111 122 134 = 45 65 
6 10 80 90 )=—s:100 110 120 8 ©40 50 
6% WW 73 82 91 100 109s 37 46 
7 12 67 75 83 92 100 «34 42 
7% 13 61 69 77 85 92 «31 39 
8 14 57 64 72 79 86 89.29 36 
8% 15 53 60 66 73 80 27 33 





addition to the ramp length, which will vary 
according to steepness (see plan, Fig. 3). 

Minimum economical width totals 108 ft. 
And still, with these minimum dimensions, 
there is a quite uneconomical ratio of circula- 
tion space to storage space on each parking 
floor. Only by enlarging the floor areas, which 
usually means enlarging the available lot size, 
can more storage space be served by the same 
amount of circulation space. 

Ramp length, of course, can only be reduced 
by steepening the ramp angle or reducing 
the floor-to-floor height between parking 
floors. The shape of o ramp can be changed 
and condensed by coiling it into a helix. 

Location and shape of the ramp system is 
particularly important on the entrance floor of 
attendant-opersted garages. The further away 
the ramp from the street entrances, the larger 
the reservoir space, and the better the cushion 
against delay and congestion at periods of- 
peak arrival. 

In general, as we have seen above, the 
larger each parking floor, the more advantage- 
ous the ratio between storage space and 
circulation ways. The upper limit on floor area 


In a large garage, customer-operated eleva- 
tors may be insufficient for these peok periods. 
Escalators will give much better service under 
these conditions; but they will probably be 
justified only in a very large garage. 

In @ parking garage of three floors or less, 
stairs are still accepted by the public. It 
will, however, generally be wiser to fill the top 
floor with long-term parkers, who (perhaps 
tempted by lower monthly rates) will be more 
willing to make the climb. 


Types of Ramp Garages 


Types of ramp garages vary widely. No 
one plan is best for all sites or all types of ge- 
rage. The shape of the lot, anticipated parking 
demand, whether the garage is to be designed 
for parking by customers or by attendants, 
limitations of cost and of structure (partic- 
ularly if the garage is part of another building 
such a8 an office block or an auditorium) —all 
ere important factors when deciding what is 
the most efficient type of ramp design for the 
job. 
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To improve the ratio between ramp area and 
parking area, the ramp can be steepened, a 
one-way ramp can be used for two-way traffic, 
the ramp can be designed to double as a park- 
ing aisle with stalls on each side, cars may be 
parked in the aisles, and more rows may be 
double-parked. Every one of these will lower 
operating efficiency, None of them, except pos- 
sibly the ramp which doubles as a parking 
aisle, are even to be considered in a modern 
customer-parking garage. 

All ramp systems except the helical need 
circulation lanes kept clear on each parking 
floor for a continuous path upward and down- 
ward through the building. 

Actually all ramp systems must circle in 
order to gain sufficient length within the build- 
ing to go upward at a reasonable slope. In heli- 
cal ramps this circling is contined to the ramp. 
in all other types the turning movement 
(through 360 or 180 according to ramp type 
and floor layout) is made not on the ramp but 
on the parking floors. This turning movement 
can be made more easily on a banked helical 
ramp than on the flat parking floors, 

Minimum site width required for a ramp gar- 
age is 100 to 110 ft, as shown below; and even 
then there is a quite uneconomical ratio be- 
tween parking area and ramp space. A helical 
ramp would fit a narrower site but waste even 
more space. For a narrow site, particularly a 
corner lot, the elevator garage may be most 
economical, Minimum width of the structure 
alone may be as little as 60 ft. But there must be 
access on both sides of this, for entrance and 
exit. There should also be off-street reservoir 
space. So minimum site width, with a street on 
the front and one side, is BO ft. (see Fig. 6). 
if there is no side street, another 20 ft must be 
added to the frontage for exit lanes. 


Of helical ramp types the least costly to con- 
struct is usually that shown in Fig. 7, One-way 
up and down lanes are on a single-banked sur- 
face. The outer lane is used for up traffic, usual- 
ly counterclockwise, so that cars keep to the 
right in normal fashion. 

The diameter of the ramp is controlled by the 
required turning radius: a minimum of 45 ft to 
the face of the outside curb of the outer lane. 
There is crossing of traffic at each parking 
floor connection, but drivers have a clear view 
each way. 


In the circular ramp shown in Fig. 7 there is 
no crossing of up and down traffic, even at the 
parking floor connections. Each traffic stream 
is confined to its own ramp all the way from top 
to bottom of the building. 

As entrance and exit points are at opposite 
sides of the ramp cylinder, the best position for 
this type of ramp will be near the center of the 
parking floor. 

The surface of these ramps can be fully 
banked between floors, but they must be flat- 
tened at the point of connection with each park- 
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TABLE 2 Helical Ramps — Minimum Dimensions 
for Two Lanes Side by Side, feet 


Radius to inside face of 

outer curb of outer lane... . 45 
Radius of inside lane to 

inside face of outer curb 32 
Width of inside lane 





between curbs... .. 12 
Width of outside lane 

between curbs . _ . dace 
Width of border curbs 

(curb height: Bin)... 2... 7 
Width of median curb 

{curb height: 6 in.}. . | 


Maximum super-elevatio 


on ramp turns 0.1 ft per ft of width 





ing floor, so that cars can turn off and on with- 
out too sharp a break in grade. 

To avoid scraping the floor with front or 
rear overhangs or some part of the under- 
body of the car, change of grade between floor 
and ramp must not be too sudden. The blending 
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Fig. 9 


distance must be at least as long as most 
wheelbase lengths—about 10 ft. As precise 
construction in concrete is not to be expected, 
it is wiser to set 12 ft as minimum. A simple 
rule of thumb is to make this transition grade 
half the ramp grade. (See Fig. 8.) 

Halfway between the circular and = the 
straight ramp is what may be called the rec- 
tangular circle. This is so large and so shallow 
that it normally fills the whole building, and so 
wide that there is a line of right-angle parking 
along each side. The floors of the garage 
become tilted planes. A basic disadvantage of 
this plan is that a two-way circulation road 
must also serve as a parking aisle—and a very 
long one too. The inevitable result is conges- 
tion and delay, particularly at the lower levels 
during outgoing rush hours. 

Probably the simplest types of ramp in struc- 
ture, planning, and operation are the two-way 
divided ramps set one sbove the other at one 
edge or in the center of the parking floor, 
(See Fig. 9.) 

This is quite economical of space, partic- 
ularly on a lot that is rather long and narrow. 
Two-way circulation lanes on the parking floor 
may be hazardous. 

Here the up and down traffic streams have 
been separated. This plan still has the advan- 
tages of rectangular shape and small ramp 
area. But the up and down circulation lanes 
intersect on the parking floor unless the floor 
area is so large that each circulation can be 
kept within its own half on one-way lanes. 





Fig. 10 


On some sites it may be an advantage to have 
in and out traffic widely separated at street 
level, as it is here. 

If the up and down ramps crisscross at each 
floor (like an X in elevation), the two traffic 
streams flow in the same direction on each 
parking floor, and conflicting traffic move- 
ments are immediately reduced, 

By placing up and down ramps at alternate 
edges of each floor, the up and down circula- 
tion in the ramp type shown in Fig, 10 is com- 
pletely separated. Moreover, the turning move- 
ments have been cut in half. The car has to turn 
through only 180° (instead of 360° as in the 
preceding ramp plans) to go up or down 
through one parking level to the next. The 
travel distance on each tloor is also reduced, 
so this type of ramp layout usually shows 
excellently fast driving time between floors. 


At ground leve! the in and out ramps point 
in opposite directions, so this plan is partic: 
ularly well fitted to any piece of land which 
runs through a block so that it has frontage on 
two streets. 


The Split-Level Garage 


The split-level garage is the parking equivalent 
of the split-level house. One section of a garage 
is offset vertically by half a story from the 
remainder of the building. (See Fig. 11.) 

The length of each ftloor-to-floor straight 
ramp can then be divided into two halves sep- 
arated from one another in plan sufficiently to 
allow a 180° turn on the parking floor, This 
means a minimum distance of 45 ft center-to- 
center of the ramps. 

Climbing upward, or on the return trip down, 
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Fig. 11 


the motorist negotiates these short ramps 
easily, so that parking in « ramp garage seems 
no more complex or frightening than any other 
sort of driving. 

At the junction point between the two sec- 
tions of the building, where the floors are offset 
vertically, they also overlap horizontally. In 
these few feet along the edge of each floor 
there is only half the normal floor-to-ceiling 
height found in the rest of the building; but this 
is sufficient height for the end few feet of a car, 
front or rear. So here the parked cars actually 
overlap one above the other, to give a saving 
of perhaps four to five feet in the overall width 
of the structure. On a narrow lot these may be 
the few extra feet necessary to accommodate 
minimum parking lot dimensions to the dimen- 
sion of the lot. 


Any of the ramp and circulation systems 
discussed earlier can be applied to the split- 
level garage structure. 


Mechanical Elevator Garages 


Mechanical elevator garages are most suit- 
able on expensive sites which are too small 
for economical development with a ramp ga- 
rage. They are the only practical means of 
developing garage space on deep lots with 
narrow frontage. 

Mechanical elevator garages can be struc- 
turally very light and open if tocal building 
codes allow. 

The two principal makes—Bowser and 
Pigeon Hole both impose similar circulation 
patterns. Cars enter the central elevator hoist- 
way on one side and exit on the other. So this 
type of garage is particularly well suited to 
corner sites, or any interior lot where the long 
side abuts on an alley which can be used tor 
exit. In such cases the main street frontage 
required will be only 80 ft. 

if entrance and exit must be on the same 
frontage, the minimum width required will be 
approximately 100 ft. On « structure above 10 
stories in height, however, if sufficient reser- 
voir space is provided at ground level to cush- 
jon peak arrival periods (without cars having 
to line up on the street outside), the lot size 
may have to be greater than this minimum. 

Up to @ point this will depend also upon the 
number of elevators used (the more elevators, 
the higher the speed of storage and delivery), 


which in turn will affect the capital cost of such 
®& garage structure. 

In mechanical elevator garages a minimum 
of one quarter of each parking level area is 
occupied by circulation. When there is no 
double-row parking (which may entail moving 
front-row cars to reach those in the back), 
circulation space, i.e. the elevator hoistway, 
occupies one third of the area on each parking 
level, On the other hand, on a site 100 by 100 ft 
® circular ramp (the most condensed type) 
would occupy almost two-thirds of the area on 
each level. 

The Pigeon Hole hydraulic elevator equip- 
ment moves on rails set on the ground; the 
Bowser electric elevators are hung trom an 
overhead crane track. In both systems the 
elevator car moves simultaneously in a hori- 
zontal and a vertical direction, This is the 
all-important difference between these elevator 
systems and those which proved unsuccessful 
in the thirties. 

Pigeon Hole uses a dolly, controlled by the 
elevator operator, for moving the car in and out 
of the elevator. Bowser elevator operators drive 
the car on and off, The elevator control panel 
is within easy reach of the operator as he sits 
in the car. An intercom and signal light system 
connects the elevators with the cashier's con- 
trol booth, 

The Bowser elevators are counterweighted 
so that, if the electric power fails, the garage 
can still be unloaded. These elevators will rise 
without power when empty. Loaded with a car, 
they descend at a controlled rate. 


By FRANK HARRISON RANDOLPH, P.E., Professor of Hote! Engineering, Cornell University 


Parking stalls should be built to ac- 
the larger frequently 
used, although not necessarily the very 
largest, Planning in hopes of just medium 
and small size cars invites difficulties. The 
larger cars have an over-all length of 19 
ft, over-all width 6 ft 8 in., with a wide 
open door projecting 3 ft 4 in. beyond 


commodate cars 


circular arc at the incoming end to form 
an elongated U (Fig. 3). Experience has 
shown this method to be very satisfactory 
and fully worth the extra painting. 
Parking stalls should be at least 9 ft 
wide, 10 ft wide if space is not too re- 
stricted, Parking stalls 8 ft 6 in. wide are 
unsatisfactory because with the cor 6 ft 
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8 in. wide, there is only 1 ft 10 in. be- 
tween cars. If an adjacent car is only 6 in 
off center and the car door is 4 in. thick, 
only 1 ff remains through which to 
squeeze, if possible. 

Motel parking lots planned for moxi- 
mum guest convenience, mark off parking 


stalls 11 ft wide and 23 # long, allowing 


the over-all width. The ramp angle must 
not exceed 7 deg. The limit of the front 
approach angle is 14 deg, while the cor- 
responding angle at the rear is limited to 
9 deg. When parked at right angles to 
a curb or buffer, the front overhang! gen- 
erally does not exceed 2 ft 10 in., and 
the rear overhang! seldom exceeds 4 ft 
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6 in. These dimensions need consideration 
when planning widths of sidewalks af- 
fected by the overhang. A 5-ft sidewalk 
would have its usable width reduced 
almost to zero by the rear overhang. The 
front overhang may be taken at 1 ft 6 
in. when figuring closely the minimum 
feasible spacing between buffers for a 
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minimum width parking lot. When a cen- 
tral driveway is used with 90 deg parking 
on both sides, the space required is 62 
ft wide, but the space between buffers 
need be only 59 ft because of the over- 
hang. 

A single stripe, 4 to 6 in. wide, may be 
used to mark the parking stalls. Better 
results in centering the car are obtained 
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| Row 41 DRIVEWAY 


by using two S-in. stripes, separated by 
1 ft 6 in., to mark the stalls. The stripes, 
about 18 ft long, are joined by a semi- 
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!Overhang beyond curb or buffer is 
about 6 in. less than overhang dimen- 
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sions (see section on “Dimensions” ) 
which are measured from the center of 
the wheel. 
Table 1. Parking lot dimensions 
Curb Lot width lot width 
length Minimum Lot width Sq ft Lot width Sqft 3 rows + Sqft 4 rows + Sq ft 
Angle of Stall per Stall drivewoy row + per 2 rows + per 2 per 2 per 
Parking width cor depth width Idriveway car Idriveway car driveways car driveways car 
Along curb = 0° bs 23’ o 12’ 21' 483 30° 345 51 391 60° 345 
10’ 23° 10’ 12° 22’ 506 32’ 368 54’ 414 64! 363 
30° 4d 18° 7a" W 28'4" 510 458" all 66'2"' 397 83'6" 376 
10° 20° 18'3” Ws 29'3" 585 47'6" 475 68'0" 453 86'2" 43) 
45° 9 12190 19/10" 13’ 32°10” 420 52°8" 336 7970" 376 98°10" = 315 
10° 142" 20'6" 13 33'6" 490 54'0" 383 80'4" 379 1}O0'1O" 358 
60° i 10'5" 21'0" 18° 39'0" 407 60° 313 95'0" 330 116'0" 305 
10° 116" 21'6" 18° 39'6" 455 61’ 351 95'6" 366 116'6" 335 
90° 9 oe 19° 24’ 4y 387 62° 279 105’ 315 124’ 279 
10° 10° a 24! 43’ 430 62’ 310 105’ 350 124° 310 
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Refer to Fig. 1. 
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4 ft behind the 19-ff car for unloading 
space which is advisably clear of the 
driveway. 

Parking lots, exclusive of drives for 
entering them, require 350 sq ft per car 
as a very rough, preliminary figure. The 
width of the available space and the de- 
sired angle of parking are determining 
factors in economy. The area per car 
varies from 279 to 585 sq ft under con- 
ditions covered in the tabulation of 
parking lot dimensions. A central drive- 
way with two rows of cars and 90 deg 
parking gives the best economy. Diagonal 
parking is easier for the driver, reduces 
the necessary driveway width, but requires 
more total space (Fig. |). 

In designing parking spaces, end stalls 
should be about 1 ft wider than usual, 
especially if bounded by a building or 
other obstruction or a driveway. Parking 
spaces under buildings should be 11 ft 
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wide, watching out for columns, and 
should have 7 ft height in the clear, 

The parking pattern that will be most 
satisfactory fully warrants careful thought. 
It depends upon many factors including 
the possible locations of access drives. 
These should be 20 ft wide for two-way 
traffic or 12 ft wide for one-way traffic 
(Fig. 2). If a restricted site frontage re- 
quires a right-angle turnoff, the drive- 
way should be 25 ft wide and the curb 
should have a 30 ft radius. A curb radius 
of less than 18 ft is inadvisable. 

A slope of 6 per cent is the usual 
maximum for state highways. A slope of 
12 per cent is customary for ramps, but 
may be as much as 15 per cent. The 
parking lot should be nearly level. The 
central driveway may be crowned, with 
a 1} per cent slope draining to the edges 
so that persons on foot will find the drive- 
way relatively free from water after rain 
or from ice in winter weather. 
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Fig. 2 Parking layout dimensions. 
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Fig. 3. Parking plan—90° parking. 


source: Design Guide for Permanent Parking Areas, 
National Crushed Stone Association, Washington, D.C., 
1970. 
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Fig. 4 Parking pian—45° parking. 
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Fig. 5 Parking plan—60° parking. 
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Drawings show the standard plan of a 

major oil company for a two-bay service 

station. Additional bays may be added for 
larger installations. 

I Minimum recommended dimensions for 


bay door opening is 10 by 10 ft. Overhead 
type doors are the most effective. Servicing 
pits have become obsolete, the mechanical 
lift being considered more practical, 











Fig. 1. Plan of typical two-bay service station building 
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Fig. 2, Plan of service station with one pump Fig. 3. Plan of service station with two pump 
island, midblock location islands, midblock location 
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Fig. 4. Plan of service station with two pump islands, corner 
location 
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Fig. 5. Plan of service station with two pump islands, high- 
way location 
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MASTER LANDSCAPE DEVELOPMENT PLAN 
eee von 
° $ ic is 20 s 
KENDMCH /CATE ASSOCIATES HOUSTON, TE aad 
1. Company owned 6. Secondary street Jeads to a neighborhood 
2. Two bay 7. Attractive, two-story apartment house behind the location 
3. Building 8. 6-ft weathered fence exists behind location 
4. 125 by 126 ft 9. Neighborhood on the south is a drive-in hamburger 
6. Primary street, four-lane boulevard with median testaurant, View while being serviced is of the restaurant, 


Fig. 7 Existing neighborhood (light commercial) location. 


Compiled and edited by William J. Cronin, Je. Marketing Department, Humble Oil & Refining Co 1968 
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MASTER LANDSCAPE DEVELOPMENT PLAN 


wtw UNBAN LOCATION Seer —— _* in 
EOC CATE ASSOCIATES OTTO, TE RAS 
1. Company owned 6. Neighbor on the west, three-story office building extend- 
2. Two bay, contemporary design ing to the sidewalk 
3. Field stone 7. Considerable foot traffic to and from shopping center 
4. Business district 200 by 150 ft 8. Purchase agreement specifies opening to parking lot 


5, Large shopping center and parking lot to the rear 
Fig. 8 Proposed new urban location. 


Compiled and edited by William J Cronin, Jr, Marketing Department, Humble Oil & Refining Co.. 1968 
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U.S. Naval Facilities Engineering Command, Depart 
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SITE PLAN 


Fig. 6 
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U.S. Naval Facilities Engineering Command, Depart 
ment of the Navy, Washington, D.C 


Site 


The ideal would be a wide, level, rectangular 
lot on the corner of @ primary thoroughfare. 
If an interior lot must be used, it should have 
wide frontage for display purposes and suffi- 
cient depth for future expansion. While in 
some cases the suburbs may provide the ideal 
dealership site, in metropolitan areas with 
space limitations it may be necessary to plan 
on expanding upward, by adding levels to pres- 
ent facilities, to relieve growing pains. 


Space Allocation 


The site selected should contain sufficient 
usable space to provide for an adequate build- 
ing and the necessary outside lot area, Ordi- 
narily, the space allocation is approximately 
60 percent outside area and 40 percent inside 
or under roof area. The inside space of a deal- 
ership is ordinarily apportioned into four major 
areas approximately as shown in Table 1. 








TABLE 1 Inside Space Proportions 
Percent total 
Inside area inside space 
Service department......... ; 70 
Parts department.......... " 14 
SRAIGOM sa, scien oe wie niece oss 11 
Administration offices... ,.. _ 5 





These figures are basic averages, and there- 
fore will not be exactly the same in all cases. 
Slight upward revisions in space allocation 
should be provided in the service department 
area for dealerships doing a large service 
business. 

Outside space apportionment generally takes 
into consideration the requirements for used 
car display, service parking, new car storage, 
and employee parking. Space allocation among 
these four areas varies according to the sales 
volume set up in the planning potential of the 
dealership. In general, twice as much space is 
allotted to service parking as employee park- 
ing, and used car display requires roughly 
twice the space needed for new car storage. 


Space Analysis 


The illustrated building layout was prepared 
as an example, in accordance with (Fig. 1) 
recommendations for a conventional dealer- 
ship building design. (See also Table 2.) 


Square feet 


Total building area, . . 3 y 46,200 
Showroom and administrative offices . . 7,200 
Parts department... . . me 6,500 
Service department. . . 32,500 
Number of service stalls. . eat 66 


Planning Guides. General Motors Corpora- 
tion, Detroit, Mich. 


Planning Potential 


A dealership's planning potential is a reason- 
ably expected annual new car sales poten- 
tial, which a properly located dealership with 
adequate facilities, and effective manpower 
and management, should be expected to retail 
profitably over the business cycle. Planning 
potential is a measure of the sales potential, 
based on the actual high price group market 
within the dealership'’s area of sales responsi- 
bility and, as such, is not necessarily a measure 
of the deatership's past or expected retail unit 
soles performance. It is against this planning 
figure that space guides are recommended. 


The new car showroom performs « merchan- 
dising and advertising function for the entire 
dealership. The exterior should be designed, 
decorated, and lighted so it will stand out from 
its immediate surroundings in an appealing 
way as well as identify the business quickly 
and be inviting to potential customers. It rep- 
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Fig. 1 
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resents the basic physical image of the dealer- 
ship as it first appears to the customer, influ- 
encing not only his original valuation of the 
facility as a place of business but also his con- 
tinual impression of it. It exerts an immeasur- 
able but certain pressure on owner relations. 


Locating the Showroom 


The showroom should be located in a position 
of unobstructed visibility—one that will read- 
ily attract the attention of people passing by. 
it should present at a glance an impressive 
and appealing view of the new cars on display. 
if the building site is on a corner, the show- 
room should be on the corner facing both 
streets for maximum visibility of its interior. 
On an inside lot the showroom should be pro- 
jected in front of the major portion of the facil- 
ities to increase visibility and exposure time. 
Always provide maximum customer visibility. 

Additional new unit display, if desired, can 
be provided outside the showroom under a 
canopy or roof extension, adjacent to the cus- 
tomer service reception area or through use 
of a landscaped patio display area. These types 
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TABLE 2 Minimum Space Recommendations 


Space Guide 


Total Building & Lot Building Area Lot Area—Parking and Storage 


Demo & Employe 
Parking 


S*/e Of Actual 
EEE28 | ot Renairamecta’® 


e 





3.750 $,850 9,000 
5.700 10,640 16.440 
6.600 12.770 19,370 
7.600 16.850 24,450 
6.200 16,980 | 27,180 
9.300 22.490 31,790 
9.900 | 25.260 35,160 
11.000 286.030 | 39.030 
11,700 | 30,900 | 42.600 
13,400 4,730 48.130 
14.100 | 36.660 | 50,960 
14.800 40.840 | 55.640 


eo cow 


aN 
oe 


eeunne 
eewvwaQaNn nN NN Ww 
2S8sRe Res 


Sefer rnve 


17.300 | 47.540 | 64,840 
| 19.900 | 53.080 | 72.380 
20.900 | 58.720 | 79.620 
23.500 | 65.890 , 89.390 
25.400 | 72.590 | 97,990 
27,800 | 79.190 | 106.990 
29,700 | 85,790 | 115.490 
31.100 | 92,000 | 123.100 
33.500 | 98.600 | 132.100 
38,400 | 105.200 | 140.600 
37,800 | 111.600 | 149.600 
39,700 | 119,070 | 158.770 
901- 950 | 41,100 | 124,710 | 165.730 
951-1000 | 43,500 | 131.310 | 174.810 
1001-1100 | 44,800 | 141.040 | 185,640 
1101-1200 | 47,100 | 151,060 | 198.160 
1201-1300 | 48,400 | 161,090 | 209.490 
1301-1400 | $0,200 | 170,150 | 220,350 
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1401-1500 | 52,000 | 180.080 | 232.080 168 
1901-1600 | 53,800 | 190.200 | 244,000 200 
1601-1700 | 55.600 | 200,030 | 255.630 213 
1701-1800 | 56.900 | 209,290 | 266.190 74 235 225 
1801-1900 | 58.700 | 219,120 | 277,820 76 76 238 238 
1901-2000 | 61,000 | 229,340 | 290.340 "9 "9 280 250 
2001-2100 | 62,500 239.170 | 301.670 6 a 263 263 
2101-2200 | 64,500 248 430 | 312.990 63 8 275 275 
2201-2300 | 65,700 | 256.060 | 323.760 85 85 288 288 
2301-2400 | 68,000 | 268.280 | 336.280 68 88 30 300 
2401-2500 | 71.000 | 277.810 | 348.810 »” wn 3 313 
2501-2600 | 72.500 | 287,270 | 359,770 2 92 326 325 
2601-2700 | 74.000 | 296.900 | 370,900 “ 9 336 338 
2701-2800 | 76,500 | 307,320 | 383.620 7 97 380 350 
2801-2900 | 78,000 | 316,950 | 394.950 ” 9 363 M3 
2901-3000 | 79,500 | 326.210 | 405.710 101 101 378 375 
3001 + for 

each 100 PIP. 





*Does not include reception stall area 
**For landscaping, building setback and lot entrance driveways 
*** As required, 


of new unit display areas are relatively inex- 
pensive to provide and can be very effective. 

The minimum space guide for inside show- 
room display is 500 square feet per unit. Leave 
at least 5 ft open around each car. This will 
allow space so that the customer may walk 
around and open the hood, doors, and trunk 
freely. Allow as much extra space as possible 
around the display, so that customers can 
stand back and get « good view of the car from 
all angles (Fig. 2). 


OFFICES 
Location 


Most dealers have their own preference for 
the location of offices. As a general rule, the 
office of a department manager should be 
placed close to the activities of his department 
(Table 3), 


TABLE 3 Average Office Size 


Average size, {t Area, sq ft 





Dealer... 12 by 15 180 
General manager 12 by 15 180 
Sales manager 10 by 12 120 
Owner relations 

manager 10 by 12 120 
Truck manager 8 by 10 80 
Used car manager 8 by 10 80 
Sales closing office 8 by 8 64 
Men's and 

ladies’ rooms B hy 8 64 


20 sq ft per person 
100 sq ft + (60 sq ft x 
number of office employees) 


Meeting room 
General office 





Additional consideration should be given to 
the following areas: waiting janitor 
closet, walk-in vault, file and record rooms, 
telephone equipment room. Sizes of these 
rooms should be in accordance with individual 
requirements. If vending machines are consid- 
ered, install them in the service area near a 
waiting room, 


room, 


General Offices 


The general office should be in » central loca- 
tion, convenient to all operating departments, 
with adequate lighting, heating, and cooling 
for maximum productivity. 

The size of the general office is determined 
by the number of employees and the amount of 
office equipment. Sufficient space should be 
provided for the storage of stationery, office 
supplies, and promotional literature. 





Vault 


A built-in vault adjoining the general office is 
customary for storage of valuable documents. 
If this is not possible space should always be 
provided for fire-resistant equipment to pro- 
tect important records (Fig. 3) 


SERVICE DEPARTMENT 


Just as capacity is the key to profitability, over- 
all organization and appearance determines 
the operating efficiency and sales appeal of the 
service department. Dealers have to create 
a balanced service environment that serves 


CORNER LOT 


Fig. 2 


the customer's needs as well as the dealer's. 
The service department is a “salesroom” for 
service and should be treated as such 


Basic Considerations 


The following ore features that should be con- 
sidered basic elements in the service environ- 
ment: the covered, out-of-the-weather recep- 
tion area, well-positioned signs that spell out 
traffic flow, the service tower that provides 
visual control, including a view through the 
service entrance and into the street and over 
the reception area and into the work areas, 
the customer lounge and cashier at one loca- 
tion, convenient access to the lounge without 
the need to wander through the service depart- 
ment to find it, wide entrance and exit lanes, 
and uncrowded write-up areas with sufficient 
room for customer convenience. 

The type of building shown in Figs. 4 to 6 
requires 120 sq ft per stall for access area 
which results in an average of 420 sq ft per 
stall. (Work area plus access area.) An aver- 
age of an additional 80 sq ft per stall is re- 
quired for other nonproductive service-related 
areas such as a tool room, locker room, 
service manager's office, and other utility 
areas. This results in an average area re- 
quirement per stall for a conventional 70-ft 
{inside dimension) center-aisle type of build- 
ing of 500 sq ft per stall 

The space and stall needs of the service 
department are determined by expected busi- 
ness, However, the size and shape of the lot 
and building will sometimes dictate the service 
department general layout and arrangement. 
For best efficiency, a service building width 
of 70 to 72 ft is suggested. It is wide enough 
for two rows of cars and an aisle, and can 
accommodate a few truck stalls. For two rows 
of work stalls and on aisle, the 70-ft width is 
considered an absolute minimum, 

A width of 80 ft is recommended if the dealer 
Specializes in truck service and does not want 
@ building with direct drive-in stalla. Recom- 
mended width for a building with « single row 
of direct drive-in stalls is 30 ft for passenger 
cars and 35 ft minimum for trucks. Recom- 
mended width for buildings with a double 
row of direct drive-in stalls is 60 ft for pas- 
senger cars and 70 ft if exclusively used for 
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trucks. Recommended width for buildings 
with two rows of stalls, an aisle, and a 30-ft 
extension on one side, with direct drive-in 
stalls, is 100 ft. Recommended width for build- 
ings with two rows of stalls, an aisle, and a 
30-ft extension on each side with direct drive- 
in stalls is 130 ft. 


Customer Reception 


The reception area should be immediately 
inside the service entrance, decorated, well 
lighted, and equipped to create the best pos- 
sible impression and selling atmosphere. 

it is strongly recommended that the cus- 
tomer reception area be removed from the 
productive service area. This concept has 
the following advantages: (1) keeping vehicles 
out of the productive srea until they are ready 
to be worked on; (2) outside (canopy) recep- 
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Fig. 6 (a) Drive-in stall 60-ft-wide service building. (b) 70-ft center-aisle service building. 





tion area can be considered, which is less ex- 
pensive then inside roof area; and (3) cus- 
tomers preter as clean, quiet atmosphere to the 
normal noise, dirt and congestion of the shop 
aren. 

Straight-through reception area is prefer- 
able and more conducive to service selling. 
Tratfic control also is much more efficient, 
with congestion and car maneuvering kept to 
@ minimum, 

Where local climate permits, outdoor cov- 
ered reception areas may be desirable as a 
building economy. The outdoor reception 
ares can be designed to attractively comple- 
ment the building architecture. 


Customer Waiting Room 


A special waiting area should be provided for 
customers who wait for service repair on their 
cars. Comfortable chairs, table, T.V., and o 
public telephone are desirable. Some deslers 
provide s waiting area in the showroom. How- 
ever; @ separate room, near the customer 
reception area and cashier, is desirable. The 
room size will be determined by the potential 
business. 


The service entrance door for the customer 
reception area should be 16 ft wide and 12 ft 
high. A two-lane trattic door should have a min- 
imum width of 24 ft. Wide doors make it easier 
to move cars into the stalls just inside the ser- 
vice entrance. Single service exit doors should 
be 14 ft wide and 12 ft high. 


Service Control (Tower) 


The service control tower should have suffi- 
cient space for efficient operation and the 
Necessary equipment to control and schedule 
the service. 


Write-up Area 


The write-up desk adds a professional touch 
to the service selling function. It ia desirable 
to have the desks located on the driver's side of 
the car entering the reception area. 


Tratfic Flow 


The layout of the service department should be 
planned so that entrances and exits permit one- 
way traffic flow. Traftic flow should be a 
combination of dealership aisle patterns coor- 
dinated with traffic movement on public streete 
and alleys. 

The arrangement of stalls to obtain an effi- 


cient traffic pattern is one of the most critical 
factora in planning an efficient service depart- 
ment. 


Stall Arrangement 


Productive stall arrangement depends on size 
of operation, number of specielized techni- 
cians, and the dealer's preference. However, 
here are a few fundamentals to keep in mind— 
convenient location of entrances and exita, 
easy access to quick service stalls from cus- 
tomer reception area, parts counter convenient 
to lubrication and quick service stalls, separa- 
tion of body shop, and maximum efficiency of 
aisle space by having one access aisle serving 
two rows of productive stalls (Fig. 7). 

The standard 70-ft-width pattern shown in 
Fig. 8 provides the most efficient use of covered 
service space when an aisle is required. Long 
and narrow, it works best in small and medium- 
size operations. With only two main doors, 
heating costs are low; and when land is ample, 
expansion is simply a matter of adding on— 
without the need for major structural work. 

However, if the number of stalis needed 
results in an excessive overall length, it makes 
supervision difficult and places many stalis 
too remote from the parts department. 

Service facilities with a high percentage of 
“fast in—fast out” customers find the T pattern 
efficient. Notice that the write-up area does not 
conflict with the productive stall treffic flow 
area. Cars can be moved directly into stalis— 
or optionally, straight through to the service 
parking area, ensuring one-way traffic tlow. 
Clear-span width is 70 ft. Like the | pattern, 
expansion is relatively simple (Fig. 9). 

With doors on one side, it is suggested that 
the building should be 30 ft wide. With doors 
on both sides the recommended width is 60 ft. 
Direct drive-in stalls provide a maximum num- 
ber of stalis in a minimum floor area and are 
very economical to construct. Although these 
buildings occupy lees space than the 70-ft-wide 
buildings, they require more space on the tot 
for service drives and entrance to the building. 
The 60-ft-wide building is ideal for truck ser- 
vice because each double truck stall can ac- 
commodate the largest bus or tractor-trailer, 
Often a combination of a 70-ft-wide building 
with 30-ft extension on one or both sides can 
be used very advantageously. The larger span 
of the roof beams can be 70 ft because the 
necessary columns do not interfere. This 
creates s double row of stalis on each side of 
the central aisle. The cars in the 30-ft extension 
enter and leave through overhead doors in the 
side of the building. Here the double stalls 
can be used for servicing buses or tractor- 
trailers and, if there is a double wash rack, it 
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can be used for washing these large vehicles 
(Fig, 10). 


Stall Dimensions 


The width of stalls is made up of “car width” 
plus working space on each side of the vehicle. 
The total width varies from 10 ft to 14 ft sccord- 
ing to stall function (Table 4). 

Whenever a stall is next to a wall, add 2 ft 
to its width. Local building or fire codes super- 
sede these recommendations if they conflict. 


TABLE 4 Stall Dimensions 








Width, Length, 
Stall function ft ft 
Customer reception (aisle)... .. .. 4 26 
Lubrication (overhead 
OUAAMONE 5 esi w dary dvcicie wae 12 24 
Mechanical repair... 12 24 
New cer conditioning... . . sitgs - Ne 24 
Polishing and sheet metal... ... . 12 24 
Paint spray booth. ........ . 14 28 
WAN TR cick Rianne watnk 14 25 
PROD siacs wisroetuoe witerereie ne 20 
Service Stall 


General-purpose service stalla should be 12 ft 
in width. In special situations, an 11-ft width 
may be acceptable, but only when structural 
requirements or land limitations impose the 
need. In buildings with direct drive-in stalls, 
12-ft widths are mandatory, since lack of an 
sisleway means minimum walk-eround and 
working areas. Figure 11 provides general 
dimensions and locations for equipment. 

If the work load is light and space is at a pre- 
mium, a single-stall station might be appropri- 
ate. In this suggested layout (Fig. 13) the brake 
testing is done on the road. Wheel alignment, 
front suspension hoist or jack area, and head- 
light testing and aiming are provided through 
careful arrangement in a single lane. This 
could be either a drive-through or drive-in-and- 
back-out system. 

The drive-in-and-back-out safety test area 
could be designed around an existing front-end 
pit. Wheel alignment and under-vehicie inspec- 
tions are made in one lane and visual inspec- 
tion, brake testing and headlight testing in the 
other, Suggested layout could possibly be 
realized by the relocation of existing equip- 
ment (Fig. 14 and 16). 
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I PATTERN 


As shown in the illustrations, a simple ‘'I"' pattern is 
the most efficient, This will work in most dealerships 
if the site permits such an arrangement. However, it 
cannot be considered a ‘‘cure-all.” If the number of 
stalls needed results in an excessive overall length, it 
makes supervision difficult and places many stalls 
too remote from the parts department. 
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L patTERN 


The “L” Pattern is the second most efficient stall and 
aisle arrangement. It is normally used in those in- 
stances where straight through traffic is not possible. 
Note: it is necessary to sacrifice two stalls in order to 
accommodate one of the entrances. 
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U pattern 


The “U” pattern is used in large service operations 
or where no other arrangement is permissible because 
of existing neighboring structures or public streets. 
The “U" tends to centralize service traffic for more 
efficient control and accessibility to supporting de- 
partments. 


Fig. 7 Traffic patterns. 
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The ““T”’ pattern permits the same number of stalls as 
the “L” pattern, However, it is not suggested over 
the “L”' pattern since it makes car movement difficult 
into the two end stalls near each exit, This stall and 
aisle pattern is useful in cases where an exit in the 
rear wall is impossible and the location of an alley 
makes two side exits more practical, 














Fig. 8 Center-aisle | pattern. 





ie. 2 Center-aisle T pattern. Fig. 10 Drive-through pattern. 





Fig. 12 (a) 90° stalls. (b) Drive-in work stalls. 
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Fig. 15 Ramp design. (Chevrolet Motor Division, Building Department, Detroit, Mich.) 
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Fig. 15 (cont.) Ramp design. (Chevrolet Motor Division, Building Department, Detroit, Mich.) 
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AREAS 
New Truck Display 


Truck sales profit from good interior display, 
particularly light-tonnage trucks sold to fami- 
lies as second cars or recreation vehicles. 

However, because of the wide variation in 
size between truck models, and because the 
sales of larger units are frequently made away 
from the dealership, indoor truck showroom 
displays are usually limited in size. 

if you plan an interior display area, make 
sure that it is large enough for at least one pick- 
up, with adequate room to walk completely 
around it (1,000 sq ft). The display should 
occupy at least 3 percent of the dealership's 
total area. 

The display should face the majority of tratfic 
that moves past the dealership, and be placed 
so that a driver does not have to turn his head 
to see it. 

For a driver to see a display easily, it should 
be within 30° to the left or right of his straight- 
ahead forward vision, and close enough to 
catch his eye. 

Display area windows should be large, but 
do not have to be slanted. Having strong 
enough lights inside the display area will usual- 
ty minimize any natural glare or reflections on 
the outside of the glass. 

Many truck dealerships rely entirely on 
exterior display. 

This may be under a canopy or not. The 
advantage of the canopy is that the vehicle 
Stays cleaner longer, doesn't spot as easily 
from rain or snow, and is sheltered from the 
sun and weather. 

The disadvantage of the canopy is cost and 
the fact that vehicle movement can be ham- 
pered if the placing of the canopy supports 
is not carefully planned 


Private Offices 


The dealer's or general manager's office should 
be the largest in the dealership. 

The office should be able to accommodate 
tour or tive visitors. It should have closet and 
storage facili , and if desired, its own men's 
room. 

Consider the possibility of allowing this 
office to double as a meeting room for the sales 
staff (Table 1). 

if the dealership also has ao sales manager, 
he should have an office. 

Offices for individual sslesmen can double as 
closing rooms. 





Meeting Room 


A meeting room is not a luxury in a truck 
dealership. 

When facilities have lunehrooms, these are 
frequently used as meeting rooms. 

if it's not possible to have a separate room 
for meetings, consider installing a folding wall 
between two smail private offices so that they 


Profitable GMC Dealerstiip Expansion, Gen- 
eral Motors Corp., 1967 


can be opened up into a meeting room. Or con- 
sider using the dealer's office for a meeting 
room. 

Wherever the meeting room is, it should 
be possible to darken it so that pictures can be 
projected, 

Equipment for 16 mm motion pictures and 35 
mm sound slidefilm projection should either 
be permanently set up or be stored in a conven- 
ient cupboard. A blackboard and/or chart stand 
will also be useful 


General Office 


If the cashier works in the general office, then 
the office should be adjacent to the parts 
counter and the service reception area, so that 
the cashier's window can serve both 

The general office should be furnished with 
adequate desks, chairs, files, business ma- 
chines, and other equipment. 

It should be comfortable, reasonably quiet 
and well lighted. 

Storage should be provided in the room tor 
current operating records and daily supplies. 
Old records and infrequently used supplies can 
be stored somewhere else. 


Vault and Storage 


A vault should be provided for cash and val- 
uable business records. If no vault is provided, 
essential records should be kept in special 
fire-resistant files or fireboxes. 

Stationery, sales promotion material, model 
literature, and seasonal dealership decorations 
should be given 4 storage area. Obsolete rec- 
ords can also be stored here. This space can be 
in a basement, mezzanine, or on the same floor 
but in an out-of-the-way location 


TABLE 1 


Sales Area and Building 


Rest Rooms 


Rest rooms for men and women employees 
and for customers should be provided, While 
local codes will dictate much of the design 
and equipment for these rest rooms, try to 
select durable and economical as well as attrac: 
tive fixtures. 


Floor Plan 


The most functional type of layout for a truck 
service department is one with drive-through 
stalls (Figs. 1 and 2). 

Trucks of varying lengths can be easily 
handled, including those with extremely long 
wheelbases. Each vehicle can be moved in or 
out without disturbing the others. And 
since no oisles are required, more floor space 
is useful space. 

The two things that can prevent the use of 
this kind of stall are climate and a narrow prop- 
erty with limited turn-around space outside. 

Where the climate is extremely cold, drive- 
through stalls can be too drafty and too expen- 
sive to heat. 

Where there is not enough room outside for 
vehicles to move freely at both sides of the 
building, such as at some in-town locations, 
drive-through stalls are impractical. 

However, a practical layout in this situation 
would be stalls where you drive in and back 
out through individual doors. 

To preserve heat in very cold areas, it may be 
necessary for the department to use a common 
entrance door, with the trucks turning into 
individual stalls after entering the building. 
lf these stalls are angled, more tloor space will 
be required for each stall, although less will 
be required for the aisle. 





Alea 


Interior display 
Showroom 


Entrance door 


Offices (minimum): 
Dealer or general manager 
Sales manager. 
Salesmen 
Closing office 
Used truck office 
General office 
Ceiling height 
Meeting room . 


Other areas 
Rest room 
Hall or aisle 
Janitor closet 
Customer's waiting room 


Space allowance 


1,000 sq ft. plus 600 sq ft for each 
vehicle over one 
10 by 12 {1 (pickups) 

12 by 14 ft (larger trucks) 


180 sq ft 

120 sq ft 

90 sq ft per man 

64 saft 

120 sq tt 

100 sq ft per person 

Offices —9 ft 6 in 

Allow at least 12 sq ft for each person 
to attend meeting, plus room for 
speaker and for projection equip- 
ment 


30 sq ft minimum 

5 ft wide 

32 sq ft minimum with deep sink 
Variable 





Fig. 1 Layout for small dealer. 


One-way traffic through a service department 
door is more efficient than two-way traffic. 
If a common entrance must be used, try to pro- 
vide a common exit at another point. 


FLOW FACTORS 


Four groups of things move or “flow” through 
the department while it is working. 

How logically and easily each of these 
groups flows determines much of the depart- 
ment's ability to make money. 

The four flow factors are: 

Flow of traffic 

Flow of people 

Flow of parts 

Flow of repair orders 


-ON > 


Flow of Traffic 


Start by planning where the customer traffic 
will wait before it gets to the service sales 
man or write-up man, 

There must be adequate standing room out- 
side where waiting vehicles will not get in the 
way of other deslership customers or street 
traffic. 

From the service salesman, traffic must flow 
either to another waiting area, or to a stall 
where work is to be done. 

If the vehicle will have to go to more than one 
stall (such as from diagnosis to a work stall) 
it should never have to backtrack, 

When the work is done, the vehicle should 
move out to be road-checked by dynamometer 
and parked. 

Before you approve of any service depart- 
ment layout, mentally move a day's traftic 
through it to see where the bottlenecks appear. 


Flow of People 


The customer should be able to get out of his 
vehicle, talk with the service salesman, go to 
the driver lounge or out of the dealership, go 
to the cashier and pick up his vehicle without 
getting in the way of sales, service, or parts 
employes. 






Stmvict 
MANAGER 


UNIT 
REPAIR 





The mechanic should be able to get the tools 
and parts he needs without going through 
customer areas or getting in the way of other 
workers, 


Flow of Parts 


Parts shipping and receiving should not have 
to be made across the flow of incoming service 
traffic. Parts customers should not have to wait 
for service customers, 

Parts access for the service department 
should be convenient, both for the mechanic 
and for the parts department. To get parts, 
the mechanic should not have to travel far or 
travel through customer waiting areas, Depart- 
mentally, quick service and tune up stalls 
should be nearest the parts counter 

Stalls doing work that normally requires 
fewer parts per day (such as heavy repair) 
should be farther away than stalls doing gen- 
eral repair and maintenance. 


Flow of Repair Orders 


Trace the physical movement of repair order 
originals and copies in your current mainte: 
nance system. 

Bad flow here will cause wasted mechanic 
time, slower billing with increased customer 
dissatisfaction, poorer cost accounting and 
maintenance control. In larger buildings a 
system of pneumatic tubes between offices 
aids in the efficient flow of paper work. 


ROOMS AND AREAS 
Service Manager's Office 


The service manager's office should provide 
privacy and relative quiet, so that it can be 
used to handle customer complaints 

It should be closed off from the working 
area to keep out dirt as well as noise. 

It should have windows and be located so 
that the service manager can easily see the 
main service entrance and the work areas of 
the department that return the highest profit. 

Direct supervision from the service man- 
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office work quality and 


agers 
reduces idleness. 

Being able to see diagnosis and service stalls 
usually improves profit and promotes better 
care of the special equipment used. 


improves 


In large operations, a raised office that 
allows the service manager to look across 
the entire department is effective. 


General Service Area 


The number and type of stalls are determined 
by the services (Tables 2 to 4), 


Quick Service Area 


Quick service is normally limited to jobs that 
can be done in one hour or less. 

An area set aside for quick service usually 
produces more profit per square foot because 
it creates @ high parts volume with relatively 
short labor times. 

Specific quick service jobs fall into these 
areas: 


Wheel bearings 
Shock absorbers 
Universal joints 


Engine tune-up 
Cooling system 
Exhaust system 


Adjustments: Electrical 
Clutches Tires 
Brakes Lubrication 
Transmissions Body 
Front end Trim 


Brake linings 
Wheel balance 


Quick service can be done in a limited way 
in any Service Operation, just by setting aside 
a stall for that purpose, However, the most 
profitable quick service results from using 
special methods, tools, and equipment; also 
in reducing the time required to get parts. 


Unit Repair 


A separate unit repair room can speed the 
rebuilding of engines and other assemblies. 
This room is usually most effective when sep- 
arated from the general repair area. It also 
has all the necessary tools and equipment for 
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TABLE 2 Service Areas* 


TABLE 3 Stall Dimensions 





Area 





Service manager's office 


Paint department office (if separate) Usually 120 sq ft 
100 sq ft plus 20 sq ft for each person 


Driver's lounge . . 
over 5 


Space allowance or dimensions 
Usually 120 sq ft 


Drive-through type building 





Stalls Dimensions Total 
Two deep (70-ft building) 15 by 35 ft 525 sq ft 
Three deep (80-ft building) 15 by 268 ft 390 sq ft 


Three deep (90-ft building) 


15 by 29 ft 436 sq ft 





Lunch room . 300 sq ft plus 20 sq ft for each person co 
over 10 
Showers, rest rooms, lockers 60 sq ft plus 10 sq ft for each man —— 
over § Stall angle 
Unit repair nee oat Minimum of 300 sq ft 90 
Detroit diesel injector repair . Minimum of 48 sq ft 80 
Toro-Flow diesel fuel pump. Minimum of 80 sq ft 45° 


Entrances: 
Individual service doors 
One-way main service doors (or 
reception door on drive-through 
layouts)... .. 
Two-way main service doors 
Ceiling height: 
General service ares . 


clearance 
Over lifts , 17-18 ft 
Center aisles: 


With 90° stalls 


12 ft wide, 14 ft high 


16 ft wide, 14 ft high 
24 ft wide, 14 ft high 


15 ft minimum—floor to roof truss 


Front-end stalls. 
Wash rack 
Lubrication stalls . 
Dynamometer stalis 


Other areas 


Drive-in type building 


Dimensions Aisle width Total 

15 by 35 ft 286 ft 945 sq ft 

17 by 35 ft 25 tt 1,020 sq ft 

21 by 35 ft 23 ft 1,218 sq ft 
Dimensions 





20 ft wide, 35 ft long 
20 ft wide, 35 ft long 
20 ft wide, 35 ft long 
20 ft wide, 35 ft long 


Paint preparation, drying, and 


cleanup stalls . . . 


Sheet metal and body repair stalls . 


Paint spray booth 
Floors. 


22-24 tt wide for small trucks only 


26-28 ft wide for large trucks 


With 60° stalls 
With 45° stalls . 


25 ft wide for large trucks 
23 ft wide for large trucks 





* The entire service department normally occupies 65 to 70 percent of the total area 


of the dealership building 


overhaul of units. As @ result, the work done 
there usually produces more reliable essem- 
blies. 

By having repair stands, test equipment, and 
special tools in one location, close to the parts 
department, o specialist can do the required 
work in the least time. 

The unit repair area should be set off from 
the rest of the department by wall or screen 
fencing. It should have a lockable door or slid- 
ing 6-ft gate. 


PARTS 


[i 
ey 


Compressed air lines and fittings 


Injector Repair 


Where frequent Toro-Flow or GM Diesel work 
is available, a diesel injector and fuel pump 
repair room is profitable (Fig. 3). 

Since this precision work must be done in 
a dirt-free area, the room must be completely 
enclosed, easy to keep clean, and pressurized 
slightly to keep outside dust from seeping in. 

Smooth-surfaced walls, windows with flush 
sills, and benches enclosed to the floor reduce 
dirt traps and the time required to clean the 





Fig. 2 Layout for medium-sized dealer. 


18 ft wide, 40 ft long 

20 ft wide, 40 ft long 

20 ft wide, 40 ft long 

6-in. wire-mesh-reinforced concrete 
slab. Compressive strength of not 
less than 3,000 psi at 28 days. 
Exposed floors should be treated 
with floor sealer. Floor should slope 
Ym in. per foot toward drain 

. Designed for operating pressure of 

175 tb 


TABLE 4 Parts Areas and Dimensions 


Area Dimensions 
Parts office 120 sq ft minimum 
Parts lobby 200 sq ft minimum 
Customer counter 42 in. high, at least 
12 tt long 
Mechanic's counter 42 in. high, at laast 
5 ft long 


Storage and obsolete files. 100 sq ft minimum 














INJECTOR TEST FIXTURE 


INLET FILTER 
AIR INLET FAN 


Fig. 3 Typical fuel injector repair room. 


room, Light-colored wall enamel also improves 
illumination. 

To pressurize the room, use a fixed fan to 
draw air in through a glass fiber filter, such 
as those used in many air conditioners. 

To let air out of the room, a hood and stove- 
pipe with damper can be placed over the sol- 
vent pans. This will carry out solvent fumes as 
well. Or a roof fan can be used to exhaust air 
that is drawn in through filters placed at oppo- 
site ends of the room. 

The room also requires an air supply to dry 
injector parts. The air filter and moisture trap 
for the air line should be placed outside the 
room. 


Body and Paint Shop 


A well-managed truck body shop will usually 
produce more profit per dollar invested than 
the dealership’s general repair area. 

Consult local paint and equipment compa- 
nies for advice on the best possible layout for 
the equipment to be used and the services to 
be offered, 

Local codes strongly govern what you can 
and cannot do. 

lf possible, plan to separate the body and 
paint shop from the main service building. 
This way you avoid the excessive noise, fumes, 
display of damaged vehictes, fire hazard, and 
increased fire insurance premiums that can 
come from an attached body and paint depart- 
ment (Fig. 4). 

If the department has to be under the same 
roof, it must be isolated from the main service 
area by a firewall. 


WORKING 
FLOOR 
AREA 





CLEANING 
FLUID 
SUPPLY 


CLEANING 
TRAY 





At least four stalls should be planned tor 
complete body work: one tor sheet metal 
repairs, one for heavy metal work and straight- 
ening frames, one for painting, and one for 
drying and cleanup. 

Whether the body and paint shop is attached 
or separate, an isolated fireproof room for 
paint storage and mixing will lower insurance 
costs. 

in @ separate facility, you will also need to 
provide office space, wash-up areas, and stor- 
age for body parts. 

Proper placement of the paint spray booth 
is a job for an expert. The booth cannot func- 
tion satisfactorily if the filter doors open 
directly to the outside of the building. A booth 
exhausts 7,000 to 14,000 cu ft of air a minute. 
This air can't be reused because it contains 
volatile tumes. It must be replaced without 
creating a draft through the body department. 
Consult an expert. 


EQUIPMENT 
Monorail 


A monorail is helpful in moving engines and 
other major truck components to and from the 
steam clean area and unit repair room 

You can't depend on a monorail alone for 
engine removal, since it can lift only vertically, 
and many truck designs require several lift 
positions to get the engine out. 

Minimum capacity for a monorail should be 
3 tons. The rail should be suspended from the 
ceiling structure 20 to 25 ft inside the service 
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Fig. 4 Typical auxiliary paint and body shop. 


410 


doors on a drive-through layout, or near the 
front of a row of drive-in-back-out stalls. 

One end of the rail should be in the wash 
rack and the other end in the unit repair area. 


Hoists 


Modern targe truck dealerships are using 
hydraulic floor hoists extensively for quick 
service and general repair services since their 
use improves mechanic efficiency and morale. 
Hoist work also helps attract the best grade of 
mechanic to the business by providing better 
working conditions. 

Where hoists are used, the best choice is one 
of the disappearing types. This way a creeper 
can be used in the stall when the hoist is not 
being used. 

Most mechanical truck services can be pro- 
vided without the use of hydraulic hoists. 

Transmissions and power train components 
can be repaired with the truck front or rear 
axles up on stands, To get the unit onto the 
stand, a fork lift, an A-frame hoist, or a boom 
lift can be used. The major advantage is that all 
of these are portable and can move from stall to 
stall. 

Since there is generally ample room under- 
neath most large trucks, work may be done 
without any tift at all. However, hydraulic lifta 
can be highly advantageous. 


Dynamometer 


Any dynamometer needs to be isolated with 
sound-deadening material because of engine 
and tire noise, 


Fork Lift 


A fork lift can be a good investment for the ser- 
vice department and the parts department. 

In the service department, it can be used to 
remove and install heavy truck components 
and to carry them to repair and cleanup areas. 

in the parts department, it can be used to 
carry large items such a8 transmissions and 
for the shipping and receiving of stock. 

The fork lift should have an 11-ft vertical 
beam and a capacity of at least 3 tons. 
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By JOSEPH HOROWITZ, P.E., Manager, Planning & Design, Facilities Engineering 


Department, Columbia Broadcasting System, Inc. 


|, PLANNING RADIO STUDIOS 
A. Scope 


This article deals with the planning of radio 
studios using the term studios in the broad 
sense of facilities for the origination of radio 
programs. Broadcasting facilities intended for 
police or other radio communications are not 
included. Application of broadcasting equip- 
ment to stadiums, arenas, concert halls, ete., 
is a specialized topic and will not be covered 
here. 

Discussion will center on planning an indi- 
vidual station, which may be commercial or 
noncommercial, but principles are also applica- 
ble to centralized network facilities. Except 
as otherwise indicated, criteria apply to both 
AM and FM facilities. 


B. Planning Factors 


Planning of a modern radio station, while 
constrained by the technology of broadcasting, 
is determined to a large extent by the station's 
operating practices. It is essential to realize 
that, while all stations perform the same basic 
functions, there are wide divergences of oper- 
ating practices and philosophy. Planning, 
therefore, starts with a careful anatysis of the 
station's method of operation. 

Following is a checklist of basic planning 
factors which must be known or established 
in order to plan the facility. 


1. Type of Programming The most important 
single influence on facility requirements is the 
type of programming, In current practice this 
will usually consist of one or more of the fol- 
lowing: 


Music 

News and public features 

Interview and panel discussion 
Production of advertising commercials 


Some stations may have special require- 
ments for dramatic or audience participation 
shows, but this is no longer common, Recently, 
many music-oriented stations have adopted 
automation, which means, basically, that not 
only the music but announcer's commentary, 
time checks, station breaks, etc., are all pre- 
recorded and all switching is handled automati- 
cally. This has significant impact on both layout 
and power requirement. For all stations an im- 
portant planning question is the extent of “live” 
versus recorded programming. 


2. Hours of Operation Stations are restricted by 
their FCC license provisions. Commercial 
stations must provide certain minimum hours 
of operation daily. 


3. Relationship to Talent Sources The term talent, 
as used here, refers to the persons who partic- 
ipate in programs, whether as performing 
artists, employees, interviewees, etc. 


4. Relationship to Public Some stations view 
themselves as a kind of program “factory” and 
limit visitors to persons having specific busi- 
ness with the station, Others encourage visits 


from schools and community groups and make 
elaborate provisions for them, such as view- 
ing windows from which visitors (or passers- 
by) can view station operations. This decision 
affects circulation patterns, support facilities, 
and security provisions. 





5. Government Regulations Ali stations are 
licensed by the Federal Communications Com- 
mission, whose very detailed regulations influ- 
ence every aspect of operation and hence 
planning. Regulations, which require constant 
monitoring of certain devices, influence the 
configuration of the control room. Most sta- 
tions are familiar with these requirements, but 
for a new station, use of an outside consultant 
may be desirable. As an example, an FCC 
regulation requiring separate AM and FM 
programming has generated the need for FM 
program facilities separate and, in some cases, 
apart from the AM facilities in some stations 
that were formerly combined. 


6. Emergency Broadcasting System (EBS) An- 
other area of government involvement is the 
Emergency Broadcasting System. Stations 
which agree to membership and are designated 
as primary EBS facilities must provide facili- 
ties capable of operation during an emergency. 
Government financial assistance may be avail- 
able for equipment and nuctear fallout protec- 
tion for the emergency studio as well as for 
emergency generators. 


7. Ralationship of Studio and Transmitter Facilities 
Studios and transmitter may be at the same or 
separate locations. Similarly, stations (such 
as an AM and FM) may share certain facilities. 


8. Operating Procedures Most larger commercial 
radio stations are highly unionized. Work rules 
vary from one locality to the next ond can have 
significant influence on planning of studio 
facilities. In some locations a disk jockey may 
actually operate the tape player or turntable. 
In other areas, this work requires a studio 
engineer or even a separate “platter spinner.” 
Where regulations are less restrictive, one man 
may act as engineer and announcer if he meets 
the licensing requirements. In all cases, 
a careful study of operating procedures is 
essential. 


C. Site Selection 


Modern broadcasting facilities are usually 
quite compact and are often located within a 
building having other primary functions, such 
as an office or school. Following are some 
of the factors to consider in selecting a site. 


1. Location Location is largely o function of 
planning factors 1, 3, and 4, that is, type of 
programming, relationship to talent sources, 
and relation to the public. If extensive inter- 
views or panel discussions are planned, the 
station should be convenient to the prospective 
participants (show business personalities, 
Sports or government figures), Where the 
station desires maximum exposure to the gen- 
eral public, it should be easily reached by 
public transportation. Sales activities of com- 


mercial radio stations likewise point to a 
“downtown location. 

Where these factors are less significant or 
good transportation is available, advantage 
may be taken of lower-cost suburban areas. 
Where studio and transmitter are combined in 
one building, the technical requirements of 
transmitters will govern the site selection. 
(See separate article on planning radio trans- 
mitter facilities.) This arrangement, while eco- 
nomical, creates a location conflict, at least 
for AM stations, since the ideal site for an 
AM transmitter is rarely convenient as a studio 
location. 


2. Environment Although studio design can 
compensate for a hostile noise environment, 
reasonable freedom from excessive noise and 
vibration is desirable. Within a building, the 
area selected for studios should be tree of over- 
head building pipes and ductwork to prevent 
noise and water leaks, It should siso have 
adequate headroom, both for acoustic pur- 
poses and to accommodate air-conditioning 
ductwork. Surrounding tenancies should be 
free of objectionable noise. Otherwise, environ: 
mental factors are similar to those for an office. 


3. Utilities A relinble power source and access 
to telephone and telex communications lines 
are essential. See Section F 3 for other com- 
munications. 


4. Parking See Section D 5& (c) for possible 


parking requirements. Parking (or garage 
space) for station vehicles used for “remote” 
(off-premises) broadcasting is particularly 


important. Desire for liberal parking facilities 
may conflict with the need for a “downtown” 
location convenient to visitors, talent sources, 
and VIPs. 


D. Description of Facilities 


1, Types of Facilities Radio broadcasting (studio) 
facilities may be considered under the tollow- 
ing groups: 

Technical (on-air) facilities 

Other broadcasting facilities 

Support facilities 

Personne! facilities 

Facilities tor off-premises operations 


2. Technical (On-Air) Facilities The on-air faciti- 
ties include the studios and control rooms 
that form the heart of the station's operation. 

a. Studios. A studio is any room used for 
originating broadcast material—one in which 
there is a live microphone, With proper acousti- 
cal design, studios can be made just large 
enough to contain the desired number of 
persons. A two-man studio (disk jockey, news- 
caster) is shown in Fig, 1, and Fig. 2 shows 
an interview studio. In contemporary radio, 
music is almost slways prerecorded, and 
broadcasts involving the public are likely to be 
recorded off-premises at theaters, concert 
halls, legislatures, etc. For these reasons large 
studios suitable for music or audience partici- 
pation are not required in the station itself. In 
the exceptional case of an audience studio, the 
room would be designed primarily as a theater 
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Fig. 2 


Interview studio. 


One- or two-man studio (newscast, disk jockey, 


or auditorium with provision for taping or live 
broadcasting. This would be a facility apart 
from the radio station. 

Floor areas may range from 100 sq ft for the 
minimum studio (news, recorded music) to 270 
sq ft for a six-person studio suitable for panel 
discussion. 

b. Control Rooms. The control room, as 
the name implies, contains a control console 
and other electronic equipment for monitoring 
and controlling the output from a« studio. In 
addition, it may house tape players, turntables, 
and automatic switching devices as well as a 
small amount of disk and tape storage. Plan 
dimensions are dictated by the equipment to 
be used; occupants are one or two persons. 
Figure 3 shows some of the devices that may 
be contained in a well-equipped control room. 

Many smaller stations have so-called 
“combo” operations, in which the engineer 
doubles as announcer, disk jockey, etc. In this 
case, the control room is also a studio and has 
the same sound requirements. Even when the 
control room does not contain a live micro- 
phone, sound characteristics are still impor- 
tant. The technician monitoring the program 
must make critical decisions based on what 
he hears from the loudspeakers, and any dis- 
tortion caused by room acoustics will be 
reflected in improper adjustment of controls. 

c. Equipment (Rack) Room, Electronic 
equipment is usually mounted in cabinets or 
racks, roughly the size of file cabinets. In a 
large station, they may be grouped for easy 
maintenance into a single equipment or rack 
room. In smaller stations, they will be located 
in the contro! rooms. In either case, access for 
servicing is essential. Racks are sometimes 
used to form the outside wall of one of the con- 
trol rooms, but this is not suitable for the com- 
bo arrangement in which one room serves as 
both studio and control room. 

d. Maintenance Shop. The maintenance 
shop is an electronies workshop and must be 
convenient to control and rack roams. In addi- 
tion to the usual workbenches and test equip- 
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ment, space must be available for spare parts 
and portable equipment for use on “remotes” 
(off-premises broadcasting). A 10- by 12-ft 
space is adequote for a small or medium-sized 
station. Usual occupants: one. 

e. Telephone Equipment Room. In addi- 
tion to the telephone equipment associated 
with voice communications, switchboard, 
etc., considerable floor space is required for 
telephone equipment associated with audio 
(sound) communications lines, including trans- 
mission to the transmitter srea and receipt 
of incoming transmissions such as those from 
a radio network, ete. Local telephone company 
representatives should be consulted for re- 
quirements early in the planning process. 

¢. Automation Equipment Room. Auto- 
mation equipment may be located in a control 
room or in a separate space. There are no spe- 
cial listening requirements, However, if the 
equipment includes card punching or tabu- 
lating equipment (used to program the auto- 
mated switchers), the room can be noisy, and 
acoustical treatment on ceiling and walls is 
desirable. A glass partition will permit moni- 
toring of the equipment while helping to con- 
tain the noise. No standards can be given for 
room size as this depends entirely on the equip- 
ment to be used. 


3. Other Broadcasting Facilities The following fa- 
cilities will not be required in all stations, but 
where used, they are usually closely associ- 
ated with the on-air facilities. 

a. Newsroom, Similar in appearance and 
function to the city room of a newspaper, the 
newsroom is the central point for gathering 
and editing of news stories prior to broadcast, 
in some cases, news may be broadcast directly 
from the newsroom. Special tables permit 
close contact between correspondents and 
conserve space. Newsrooms will include tele- 
vision monitors, an assignment board, bulle- 
tin board, and mailboxes. In some cases, par- 
ticularly in large networks, separate offices 
are required for certain correspondents and 
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Fig. 3 Two-studio layout for a music-oriented FM station. (Designed by Fenwick S. LaBoiteaux.) 
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writers; these should open onto or be not tar 
from the newsroom. 

From a construction standpoint, design of 
the newsroom is similar to @ large, very busy 
office. Even where news is broadcast directly 
from the newsroom, the background noise is 
usually not objectionable. (At least one all- 
news station plays recorded news-printer 
sound a8 background to its news broadcasts.) 
News facilities will vary depending on the ex- 
tent of news operations at the station. 

(1) The most elementary is the “rip-and- 
read” operation, so-called because the an- 
nouncer or disk jockey leaves his post only 
long enough to tear off a sheet from the wire 
service teleprinter, which he then reads on the 
air. Here, the only “facility” is a printer in a 
closet. 

(2) A typical music and news station might 
have a news staff of five, most of whom would 
be out on assignments. A room about 15 by 
25 ft with three desks would suffice. 

(3) An all-news station might have a staff 
of about 14, plus an editor. Desk space for 
each man is necessary. This type of newsroom 
is shown in Fig. 4. 

b, News Printers. An impo:tant feature 
of the newsroom is the bank of teleprinters 
representing various wire services, weather, 
etc. These must be readily available to the 
newsroom, but since they are noisy, are often 
enclosed in a separate room acoustically 
treated to reduce clatter, 

if operating personne! insist on locating the 
printers within the newsroom, consider en- 
closing them in a sound-proof container with 
hinged covers. Telex or TWX machines should 
also be isolated, if possible. 

c. Tape and Record Library. Ideally, the 
tape and record library should be convenient 
to the studio, especially for music-oriented 
Stations. However, since the studio area may 
be congested, it may be necessary to locate 
this elsewhere; the extent to which this can 
be tolerated is very much a variable and de- 
pends on local operating practices, (Fig. 3.) 

For a station featuring popular contempo- 
rary music, a space 10 by 15 ft should suffice. 
A station with o very extensive library of clas- 
sical music may require a much larger area. 
Normally, the library will be used by only one 
or tWo persons at a time. 

Standard cabinets used for storing 12-in.- 
diameter long-playing records can accommo- 
date approximately 60 records per foot of shelf, 
allowing enough space to permit easy insertion 
and removal, 

Tapes, which are rapidly supplanting rec- 
ords, come in three forms: reels, cartridges 
and cassettes. Reels are stored in cardboard 
boxes; cassettes and cartridges do not require 
a@ separate container. 








Per foot 

Medium Usual dimensions of shelf* 
Reels. . . 7% by 7% by % in 16 
Cartridges . . 5y, by 4 by 1 in. 10 
Cassettes . 4 by 2y, by y in 8 





* Allowing space for uprights, vertical dividers, etc 


d. Listening Rooms, As part of the fi- 
brary, or closely adjacent to it, should be facil- 
ities for auditing or listening to tape and rec- 
ords. Again, layout is a function of operating 
practices, If station personnel will use ear- 
phones, listening can be done in the library 
itself; if they insist on loudspeakers, the lis- 
tening rooms should be separate and isolated 
acoustically from surrounding spaces, partic- 
ularly studios. Provision for one or two listen- 
ing positions is sufficient. 
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Fig. 4 Newsroom: all-news station. 


e. Editing Room. Most program editing is 
done in the control room. However, some 
larger stations can effectively utilize an edi- 
ting room, which is a facility akin to a con- 
trol room but somewhat less sophisticated 
acoustically, Editing rooms are usually a part 
of the studio complex. 


4. Support Facilities 

a. Offices. Station offices wiil include 
facilities for executives, sales, programming, 
accounting, scheduling, operations, ete. Plan- 
ning is similar to that for any other office and 
will not be discussed here, except to note that 
particular attention must be given to mailroom 
and telephone switchboard requirements, since 
activity in these sreas may be high compared 
with a business firm of the same size. 

Relation of offices to studios will depend 
on the size of the station and its method of 
operation. Some stations operate with sales, 
accounting, and other administrative functions 
remote from the studios (even in another build- 
ing). Programming operations, and other 
functions related to broadcasting should be 
convenient to the studios but need not be 
contiguous with them. 

b, Conterence. For most stations, good 
meeting facilities are essential, They will be 
used for contact with sponsors and public 
officials as well as staff and should have pro- 
vision for tape playback and other audiovisual 
presentations. Some stations make effective 
use of a conference room designed to double 
as a studio 

ec. Reception. Planning of reception areas 
depends on whether visitors are limited to per- 
sons on official business or will include the 
general public, schooichildren, etc. If the lat- 
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ter, a large lobby is desirable where groups 
on tour can assemble and be met by a guide. 
The reception area must control access effec- 
tively while still providing a welcome to bona 
fide visitors, Unless a receptionist or guard 
is on duty 24 hours a day, after-hours access 
presents a difficult problem. One solution is 
card access (similar to the system used in some 
parking garages) for night operating personnel, 
plus a night bell for other after-hours visitors. 
The receptionist may double as switchboard 
operator. 


5. Personnel Facilities 

a@. Toilets. Plan toilets and rest rooms as 
for an office. Consider after-hours access. If 
public tours of the facility are anticipated, size 
toilet facilities for the visitors. 

b. Cafeteria. Need for a cateteria depends 
on the size of the station and the availability 
of other food service facilities. However, even 
if a complete cafeteria is not to be provided, 
consideration should be given to a snack bar 
with vending machines. This is particularly 
important for after-hours use when other food 
service facilities are not available or for oper- 
ating personnel whose duties do not permit 
them to leave the station. The snack bar can 
do double duty as a lounge. 

ce. Parking. Parking needs are a function 
of local conditions, including the availability 
of public transportation. Planning is similar 
to that for offices. 

Parking needs may include the following: 


Station employees 

Visitors 

General public 

Station vehicles (see following paragraph) 
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Fig. 5 Floor plan of a station serving a large metropolitan area. Files, storage, and 


floor (not shown). 


6. Facilities for “Remote” Operation Availability 
of lightweight, portable recording equipment 
has led to an increase in the amount of pro- 
gramming material originated outside the sta- 
tion, It is likely that this type of activity will 
increase and most stations will have one or 
more vehicles specially equipped to handle 
remote (off-station) operations, 

Facility needs include garage space for sta- 
tion vehicles and storage space for portable 
equipment used in remote operations. Storage 
should be convenient to vehicle parking areas 
and safe from pilferage. The garage should 
have ac power, and space should be available 
for minimum maintenance or troubleshooting 
of mobile equipment that cannot readily be 
removed from the vehicle. 
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E. Layout Planning 


1. On-Air Facilities The on-air facilities form the 
heart of the station and should receive primacy 
in planning. Since these facilities share com- 
mon utilities and personnel and require sound 
isolation from the rest of the building, they 
are usually grouped together in a tight “island.” 
This makes for operating convenience but is 
inflexible for changes. 

a. Number of Studios. Two studios and 
two control rooms permit one studio to be used 
for editing or recording while the other is on- 
air, Some small stations get by with a single 
studio, using a second microphone position 
in the control room. Similarly, automation may 
obviate the need for the second studio. A larger 
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station's needs can be determined only by care- 
ul study of its operations, including the 
amount of original programming planned, 

b. Layout. Layout of the on-air complex 
requires understanding of the station's method 
of operation. Usually, direct visual contact 
is desired between studio and control room. 
Flexibility is provided by making it possible 
for each control room to handle more than one 
studio. Studio doors should not open directly 
into adjoining rooms or general corridors; 
where this is unavoidable, provide a sound 
lock at the entrance. 

Although this is undesirable acoustically, 
operating personne! may require studio win- 
dows to the outside, either to permit the an- 
nouncer to observe weather conditions or to 
give passersby a view of operations, A good so- 
lution in this case is use of a glassed-in corridor 
between studio and outer wall, Figure 5 illus- 
trates # station where this system was employed. 

ec. Sound Isolation. There is an important 
trade-off between space requirements and 
complexity of construction. Isolation between 
adjoining rooms may be accomplished by using 
dividing partitions or by separating the two 
rooms involved. While cost is lower, the sec- 
ond scheme requires more floor area. Figure 6 
shows # hypothetical layout for the on-air 
facility using corridors for sound isolation. 

d. Allowance for Growth. Expansion of the 
on-air facility after the station is in operation is 
both difficult and costly. Accordingly, it is well 
to anticipate the need for an additional on-air 
facility. As an example, a room can be built to 
studio standards but used as a listening room, 
library, or office until it is required for studio 
purposes. 

@. Three-dimensional Planning. Planning 
of on-air facilities requires consideration of 
the third dimension. In studios, maintenance of 
a minimum inside height of about 9 to 10 ft 
is important for proper acoustics. At the 
same time, space of 4 ft above the ceiling is 
desirable to accommodate ducts and other 
ceiling utilities. 


- 


2. Newsroom The newsroom must be accessi- 
ble to the studio complex, A news-oriented 
Station may insist on direct visual contact 
between newsroom and studio for signaling of 
“hot” news items. One solution is to place 
the newsroom on the opposite side of a corri- 
dor to the studio, with windows in both walls. 


3. Circulation Circulation should be around, 
rather than through, the on-air complex. Visi- 
tors can view operations through soundproof 
windows, Corridors can be used to provide 
separation between the studio complex and 
adjoining spaces as well as a sound lock 
between the technical spaces. 


F. Studio Acoustics 


Acoustical design of studios, control and edit- 
ing rooms requires the services of a specialist, 
particularly for the architect unfamiliar with 
such work, However, this section will touch 
on some of the points about which he should 
be consulted, 


1. Objectives of Acoustical Design Basically, there 
are two objectives in the acoustical design of 
on-air facilities, The first is to attenuate or 
exclude unwanted sound from the room, and 
the second is to provide the desired acoustical 
characteristics within the room for the sounds 
reaching the microphone. The latter require- 
ment has been simplified by extensive use of 
prerecorded music, since acoustical require- 
ments for speech are less critical. Atten- 
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uation is still critical, particularly in stations 
offering contemporary rock music, where 
listening in adjoining rooms is done at high 
sound levels. 

Each of these objectives will be considered 
in turn. In either case, the key planning factor 
is the nature of the broadcasting operations. 
It is most important that station management 
participate in setting acoustical design targets. 

Acoustical design for control rooms is sim- 
ilar to that for studios, The objective is to 
have the sound (from loudspeakers or ear- 
phones) reaching the control operator's ear 
match that originated in the studio (or 
prerecorded) as closely as possible, 


2. Room-to-Room Isolation 

a. Attenuation. To exclude sounds, each 
studio and control room is designed as a sep- 
arate ‘envelope,’ independent of the basic 
building structure. The first step is to establish, 
for each room, the permitted level of residual 
noise, usually expressed in noise criteria (NC) 
levels,’ Typical NC leveis are 20 for studios 
and 25 for control rooms. 

The next step is to identify sources of hostile 
sound and to establish required room-to-room 
ottenuation factors. Attenuation, expressed 
in decibels, represents the sound power loss 
from one space to another and determines the 
design of partitions, hung ceilings, windows, 
etc., and the need for independent “floating” 
floors. It should be established only after 
the most careful consultation with station 
management, As an example, if adjacent 
studios will be used only for news and inter- 
views, the room-to-room attenuation may be 
about 40 db— using construction similar to a 
good private office. Where loud music is to be 
played, required attenuation can reach 60 db 
or even higher, with significant effect on cost 
and complexity of construction, 

On the other hand, planning should also 
consider future program changes, since it is 
very difficult to upgrade a studio without total 
reconstruction, 

b. Floor isolation. Successtul radio studios 
have been built using a common floor slab. 
Again, this is very much a function of the sound 
levels expected within the rooms. Where 
extreme sound levels are unavoidable, each 
studio must be placed on its own floating floor 
Supported on springs or neoprene isolators. 
Note that where used, the floating floor will 
also support the entire studio envelope: inner 
walls and ceiling. 

c, Doors, Doors are the Achilles’ heel of 
every studio installation. A sound lock is an 
arrangement of two sound doors separated 
by a small vestibule, It is analogous to a light 
lock at the entrance to a photographic dark- 
room in that it prevents accidental sound leak- 
age into a studio if the door is opened while 
the studio is in use. “Hostile” sounds, such as 
those that may become a problem when there 
are two separate studios, should be separated 
by at least two doors which should, if possible, 
not be opposite to each other. 

Doors should be sound rated and equipped 
with gaskets or seals, including drop seals at 
the threshold. They should have hydraulic 
closers and handles (instead of latches) and 
should be provided with small viewing ports. 

d. Design Details 

(1) Windows must be tightly gasketed. 
Multiple-pane windows are common; whether 


‘Since the apparent loudness of a sound 
varies with its pitch (frequency), curves relat 
ing sound power level to trequenoy, known as 
noise orteria (NC) curves have been developed 
to express the lovets of residual noise in a 
room 


they are actually needed is a function of room- 
to-room attenuation. For most purposes, two 
panes are sufficient; but to be effective, the 
two panes must be in independent frames 
and must be of different thickness to prevent 
resonance. 

(2) Fluorescent lighting, if used, should have 
ballasts remoted. 

(3) Particular attention must be paid to pene- 
trations through the envelope; entries for duct- 
work, conduit, cable trays, and other services 
must all be designed and not left to the con- 
tractor if they are not to defeat the carefully 
planned envelope. 

(4) Corridors within the on-air complex 
should be carpeted to minimize foot-impact 
noise, Consideration should also be given to 
carpeting areas above the studio complex. 
Opinion differs on the need tor carpeting within 
the on-air facilities themselves. While absorb- 
ing foot noise, it makes movement of equip- 
ment difficult. 

(5) Studio tabletops should be of cork or felt 
to minimize paper-shuffling noise. and to pre- 
vent unwanted reflections of the “talents” 
voice. 


3. Room Acoustics Room acoustics requires the 
proper balance between “hard” (sound-reflect- 
ing) and “soft” (sound-absorbing) surtaces, 
which is 4 function of the type of sound (speech, 
music, etc.), the room size, and the type of micro- 
phones that will be used. The tendency is 
towards very “dead” (absorbent) studios and 
control rooms. (If reverberation is desired, it 
can be added electronically.) Absorbent wall 
treatment and closely held microphones reduce 
the problem of reflection from parallel, hard 
surfaces that used to require skewing of oppo- 
site walls. Highly directional microphones may 
also prevent unwanted echos or “slap” from 
hard glass surfaces. Where a naturally “live” 
(reverberant) studio is required, walls should 
be skewed. 

it is also important that sound absorption be 
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uniform over the frequency spectrum, This is 
done by spacing out absorbent material such 
as fiber glass over a portion of the walls and 
ceiling. 

A traditional rule of thumb for studio acousti- 
cal design is that the height, width, and length 
should be in the ratio of 3:4:5. 


G. Utilities and Services 
1. Electricity 


4, Power Source. For a radio station, the 
most important utility is a reliable power 
source, Incoming service should be stable as to 
both voltage and frequency and free from inter- 
ruptions. 

6. Technical Power. Electronic equipment 
should be fed from a separate “techni- 
cal’ or “clean” power feeder. No lights or 
building loads should be placed on this feeder. 
Where voltage fluctuations are expected, pro- 
vide voltage regulators for the technical power 
feeder 

Secondary wiring from a technical power 
panel within the room to the electronic equip- 
ment is usually part of the radio equipment 
installation, but the architect may have to pro- 
vide the necessary conduits or raceways. 

c. Emergency Power. Even with a reliable 
power source, outages and 'blackouts” are still 
possible. The most common emergency power 
source is 9 diesel engine generator equipped 
with controls to start automatically when volt- 
age drops to a predetermined level. An auto- 
matic transfer switch shifts from normal to 
emergency power and prevents simultaneous 
connection to both sources. A brief off-air 
period can usually be tolerated, so that the cost 
of no-break power is not warranted. If the 
station is @ member of the government-spon- 
sored Emergency Broadcasting System (EBS), 
it will require a two-week fuel supply. 


2. Air Conditoning Air conditioning is required 
in the studio's control and equipment rooms to 
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Fig. 6 Hypothetical layout for a radio studio built around @ central core. (Oesigned by Fenwick S. LaBoiteaux. | 


protect sensitive equipment, as well as for 
comfort, and it is usually provided in other 
areas in keeping with modern practices. 

Special consideration must be given to 
acoustical requirements to prevent ductwork 
from carrying unwanted sounds from one room 
to another and to exclude fan and duct noises. 
Proper acoustical design of the air-condition: 
ing system starts with equipment selection and 
ite isolation from the building structure. It 
includes careful duct routing to avoid short 
ciroulting of sound from one area to another 
with mains located outside the on-air complex, 
tt also includes proper use of sound traps, 
turning vanes, flexible connections, and duct 
insulation to remove residual duct noises. 
Finally, careful attention to wall penetration is 
essential. 

Air distribution inside these areas must be 
at low enough velocity to keep air and duct 
noises within the noise criteria (NC) levels 
selected for the space. As « rule of thumb, 
air velocities in branch ducts should not ex- 
ceed 400 fpm at the point where the duct enters 
the studio. Velocity out of the diffusing eloment 
should not exceed 300 fpm, and 200 fpm is 
proferred. In addition to maintaining this low 
velocity, diffusers must also be of a type that 
will not in themselves generate noise. 


3. Communications 

a. Audio Signal Feeds. Except where 
studios and transmitter facilities share a single 
facility, broadcasting signals are transmitted 
from the studios to the transmitter by micro- 
wave, leased telephone lines, or a combination. 
Where microwave is to be used, # study must 
be made of terrain profile, since microwave 
requires o direct line of sight. Intermediate 
stations are used to surmount obstacles. 

Central network programming may also be 
received by either microwave or leased tele- 
phone lines. 

b. Telephone, Telex, and Wire Printers. 
Telephone services ore important, particularly 
for a news-oriented station. Most stations will 
probably require one or more wire service tele- 
printers. Consideration should also be given 
to the need for telex and facsimile installations. 

c. Point-to-Point Radio, A news-oriented 
station will have a significant requirement for 
local radio communications facilities, These 
are facilities for point-to-point wireless com- 
munications between the station and its report- 
ere in field locations and are similar to police 
and fire radio. Usually transmission require 
ments can be satisfied by roof-mounted anten- 
nas. Roof antennas are also required for radio 
and tolevision pickup. 


4, Audio Witing Audio wiring is the low-voltage 
cabling, similar to telephone wiring, used to 
interconnect the electronic equipment and 
transmit the broadcasting signals within the 
studio. It is quite extensive and must be consid- 
ered in design. Audio wiring may be distributed 
by one or more of the following: 


Floor trenches with removable covers 

Underfloor duct, conduit, or raceway 

Hollow, elevated floors similar to those 
used in computer rooms 

Overhead cable trays or raceways 

Horizontal baseboard raceways 


Floor channels and underfloor duct do not 
lend themselves to future changes in equip- 
ment layout. Cable trays or “ladders” are the 
moat flexible from the maintenance standpoint, 
since cables are easily removed and inserted 
but sre scceptable only if permitted by local 
codes. Cable system routing must be carefully 
checked for the interference with ducta and 


lights (if in the ceiling) and to svoid com- 
promising the acoustical “envelope” surround- 
ing each studio and control room. 


§. Other Following is a brief checklist of some 
of the other systems that may be required: 

a. Compressed-air and Central Vacuum 
Systems. Large stations and networks may 
require central systems serving control rooms, 
rack rooms, and maintenance shops, They are 
used for cleaning and general maintenance. 

b. Loudspeaker System. 

ec. TV Monitor System. 

d. Clock System. 


li. RADIO TRANSMITTER FACILITIES 
A. Description 


Radio transmitters may be attended of un- 
attended. In some smaller stations, transmitter 
and studios share a single building; but for AM 
facilities, this usually means a less than opti- 
mum location for one or the other. The fol- 
lowing discussion assumes that studio and 
transmitter facilities are separate. 

Besides the transmitter building, the main 
feature of os transmitter installation is the 
broadcasting antenna. For AM stations, the 
antenna is usually one or more radiating tow- 
ere. For FM, the tower serves as 48 support on 
which a separate radiating entenna is mounted. 


1. AM Transmitters For an AM transmitter, 
the main structures will include the towers 
and their foundations, the guy enchorages 
(usually three, spaced radially at 120° about 
each tower base), and the transmitter build- 
ing, which will be discussed subsequently. 
There is also 6 small building, of concrete or 
block, at the base of the tower, known os the 
“tuning house’ or “coupling house,” which 
houses equipment for matching the transmitter 
and its transmission line to the impedance of 
the antenna. 

An important but less obvious feature of AM 
installations is the ground system. A copper- 
mesh screen, about 40 by 40 ft, is centered 
at the base of the tower, Buried copper cables 
extend outward radially from the mesh every 
three degrees, These are generally 6 to 12 in. 
below ground surface. 

if the antenna is “directional,” j.e., designed 
to broadcast in a« particular, nonuniform pat- 
tern, multiple antennas (an “array") must be 
used instead of # single tower. Tower height 
is a function of the station's assigned wave- 
length, with most AM towers between one- 
quarter and five-eighths of » wavelength in 
height. As an example, a station with a fre- 
quency of 600 kilohertz (kHz) (1 kHz = 1,000 
cycles per second) has s wavelength of 1,640 
ft and could have a tower height of between 400 
and 1,050 ft. 

Because of the cost and land area required 
for an AM transmitter, some competing sta- 
tiona have joined forces to operate from a 
single tower. This arrangement calls for highly 
specialized design of the tower, and services 
of a professional radio engineer become es- 
sontial. 


2. FM Transmitters FM facilities are limited to 
the antenna, which is usually mounted on o 
tower or mast, plus the tranamitter itself. It 
ia common for several FM atations to share « 
single mast or tower as well as for FM anten- 
nas to be mounted on a TV or AM antennes 
tower, 

The main requirement for an FM antenna is 
height to clear the surrounding terrain. FCC 
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regulations control the relationship between 
height and allowable broadcasting power, 
which dependa on the class of station. Most 
FM antennas are between 200 and 1,000 ft 
high. 


B. Site Selection 


1. Location Transmitter location is determined 
by antenna requirements, which differ sharply 
for AM and FM, For AM transmitters, 6 rural 
location is usually necessary to achieve the 
required ground conductivity and avoid inter- 
ference with reception in nearby homes, as well 
as to find the space needed for the ground sys- 
tem. FM antennas, on the other hand, require 
mainly height and have been successfully 
located in cities, on top of tall buildings. 


2. Area Required For an AM station, the site 
must be large enough to contain the antenne 
array plus the guys and ground radisis. Tower 
guys require o radius of about two-thirds the 
tower height, while the ground radials should 
be about half the length of the station's wave- 
length. In the example given above of a station 
with e frequency of 600 kHz, the ground radials 
for a single tower should be about 820 ft long. 

For an FM atation, the site need only be large 
enough to contain the tower base (or the guys, 
in the case of 8 guyed tower) plus a small 
transmitter room. Thus, a tall building that can 
support the required mast makes a good FM 
transmitter site. A TV tower that can carry an 
additional antenna is slso a good location. 


3. Technical Considerations Site selection tor a 
tranamitter facility is highly technical and is 
best entrusted to a consulting engineer special- 
izing in this kind of work unless the station 
itself posesses the necessary expertise. In 
addition to studies of ground conductivity (for 
AM), careful analysis must be made of poten- 
tial interference with other stations, all in 
accordance with detailed FCC regulations. Air 
traffic patterns must also be considered, as 
must local zoning regulations. 


4. Other Considerations in addition to the neces- 
sary technical considerations, the site should 
have: 


All-weather access 
Reliable power supply 
Reliable telephone service 
Parking space 


it should lend itself to proper security. It should 
be possible to provide weter and sanitary 
sewage either from public utilities or on-site 
facilities. 


C Site Planning 


The ground area required by the spread of the 
guys and the need to accommodate the ground 
radial system can be quite extensive. Some of 
this acreage can be sold or leased out provided 
provision is made in the lease or deed for pro- 
tection and maintenance of the ground system. 
Similarly, the area between the tower base and 
the guy anchorages, which is largely unused, 
can be devoted to grazing or other uses that 
will not disturb the ground system. 

Safety should be considered in locating 
the transmitter building. Although structural 
tower failures are rare, collapses caused by 
accident (aircraft) or sabotage are not un- 
known. If possible, the transmitter building 
should be so placed that, in the event of such 
8 catastrophe, the tower would be likely to fall 
clear of the building. An AM transmitter may 
be located some distances from the antennas, 
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Fig. 7 Small AM or FM transmitter building. 


FM transmitters must be as close to the tower 
as possible, to minimize line losses. 

Concern over continuity of broadcasting has 
led some stations to provide an auxiliary anten- 
na. This is costly both in terms of construction 
and land area, Perhaps a better solution is an 
agreement with other stations permitting some 
kind of dual use of their facilities in the event 
of an emergency. 


0. Construction 


1. General 

a. Grounding For an AM facility, all struc- 
tures within the transmitter area, including the 
transmitter building, must be properly ground- 
ed and tied into the ground radial system. In 
concrete buildings, reinforcing steel must be 
made electrically continuous and bonded to 
the ground radial system. 

b. Soil Gonditions AM antennas have been 
located in marshy or waterfront land, to take 
advantage of good soil conductivity. This may 
require pile foundations for towers and build- 
ings. In swampy areas, consideration must be 
given to possible land subsidence which could 
affect the grounding system. 


2. Towers A ground-supported tower is usual- 
ly designed as a slender mast, pinned at the 
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base and braced by one or more levels of guys. 
Fixed-base or cantilevered towers (without 
guys) are now used only for masts on the roofs 
of buildings. The tapered shape of a self-sup- 
porting tower is also undesirable for an AM 
transmitter where, as previously indicated, the 
tower itself is the radiating element. Elec- 
tronic considerations will determine the height 
and general arrangement of the tower. 

AM towers, which are usually of steel, are 
given a heavy coating of zine galvanizing. This 
serves to protect the tower, but its primary 
purpose is to provide electrical conductivity. 
At radio frequencies, the ‘current’ flows 
mainly along the outside periphery of the 
tower. Sections of the tower must be electrical- 
ly bonded together for the tower to function 
properly. 

FM towers serve only to support the separate 
antennas and are designed purely for struc: 
tural considerations. All towers require avia- 
tion marking (alternate white and orange strip- 
ing) and obstruction lighting; details are found 
in FCC regulations. 


3. Transmitter Building in addition to space for 
the transmitter itself, there should be space 
for the associated equipment racks, mainte- 
nance, spare parts storage, and toilet facilities. 
Even an “unattended” facility is occupied peri- 


odically for inspection and maintenance. If the 
station is quite remote, minimal kitchen facil- 
ities and a shower may be desirable. 

The amount of equipment which must be 
contained in the transmitter building depends 
on the station's assiqned operating power. 
This can vary from 250 watts for very small 
Stations to 50 kilowatts for the larger commer- 
cial stations. For the larger stations, equipment 
may be quite heavy, so that floor loads must be 
checked, particularly when locating the trans- 
mitter in an existing building. 

In cold climates a carport may be desirable 
to protect the operator and his vehicle against 
ice falling from the tower, This can be a more 
serious hazard than it may at first seem, 

When two or more stations share a single 
antenna system, the need tor separate trans- 
mitter buildings or rooms will be determined 
by local operating preferences; both systems 
work well. Figure 7 shows the layout for an 
unattended transmitter in a rural location. 


4. Utilities 

a. Communications, Program signals may 
be brought to the transmitter by leased tele- 
phone lines, microwave, or a combination, 
Microwave requires a series of direct lines of 
sight. 

b. Power Some transmitters have two pri- 
mary power services from different substations 
and feeders for greater reliability; usually auto- 
matic switching between services is included. 

Emergency power is required for Emergency 
Broadcasting System (EBS) stations and may 
be desirable for others, particularly where the 
primary power source is subject to interrup- 
tions. If provided, it should be sized to handle 
minimal lighting, tower obstruction lighting, 
and transmitter ventilation as well as the trans- 
mitter itself. 

c. Heating, Ventilating, Air Conditioning. 
The transmitter generates considerable heat, 
which must be removed by mechanical ventila- 
tion. This system consists of a filtered intake 
with a ducted exhaust connected directly to the 
transmitter. Dampers are arranged 80 as to 
reduce the amount of outside air during the 
winter and make use of the transmitter heat. 
Supplemental heat is usually required to main- 
tain comfortable working conditions in winter. 

Air conditioning is not required unless the 
transmitter plant will be occupied for a large 
part of each day. 

d. Lighting, Good lighting (office levels) 
should be provided to facilitate housekeeping 
and maintenance. 

e. Site Development. Since an AM tower is 
dangerous when in operation, its base must 
be fenced, as should each of the guy anchor 
blocks, to discourage tampering with the guys. 
Fencing of the entire area and security lighting 
may also be desirable. Planting or other erosion 
protection for the ground around the tower 
should be provided. 
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TELEVISION BROADCASTING FACILITIES 
A. Scope 


Television broadcasting facilities range from a 
tiny station serving 8 small community to a 
major network facility with multiple studios 
and extensive supporting facilities providing 
programming to hundreds of city and regional 
markets. Because of the wide variation in 
requirements, this article will be limited to 
basic planning considerations plus a brief 
description of each of the facilities that may 
be required, Emphasis is on program origina- 
tion facilities; transmitter installations are 
covered only briefly. 


B. Classification 


Television facilities may be classified as to pur- 
pose, type of programming, and extent of audi- 
ence involvement. These factors, plus the size 
and budget of the station, determine the facil- 
ities to be provided and their relationships. 


1. Purpose 

a. Local Station. A l\ocal television station 
serves a defined geographical area as autho- 
rixed by FCC licensing. Programming will 
reflect the size of the market (srea served) 
which may range from a small town to a large 
metropolitan area. Many local commercial 
stations are affiliated with one of the major 
networks, which provides a large portion of 
their programming. Another common source 
of outside programming is syndicated tape 
and film, 

b. Network. Program origination facilities 
for a television network differ from those of a 
local station in that they are usually larger, with 
® greater variety of supporting services. They 
originate program material for use by affiliated 
local stations. 

c. Cable Television (CATV). Facilities for 
cable television consist of » receiving antenna 
and » small head end building containing the 
associated electronic equipment. Incoming 
programs are distributed over a network of 
cables to subscribers. Some CATV operators 
have austere studios suitable far local news 
and interviews. 

d. Other. Schools and industrial concerns 
are making increased use of television for 
educational and training purposes and have set 
up studio facilities for this purpose. Programs 
may be broadcast or distributed over closed 
circuits. In addition, a number of cassette-type 
media are now available on which programs 
may be recorded for later playback on closed 
circuit. 


2. Type of Programming A basic planning factor 
is the extent of locally originated programming 
material as opposed to network-supplied or 
syndicated material. Locally originated pro- 
grams require a studio; studio type and extent 
of supporting facilities will depend on nature 
of programming planned. 

a. News studio requirements are usually 
quite simple. Supporting facilities will include 
news gethering services, plus storage and edit- 
ing facilities for film and videotape. Coverage 


of local news events will require remote equip- 
ment. 

b. Interview and panel discussions can be 
handled with the simplest of studios and mini- 
mal support facilities. 

c. Dramatic programs (such a8 soap operas) 
call for elaborate facilities, extensive sets, 
props, makeup, wardrobe, and other support 
facilities, Studio lighting is also more elabor- 
ate. 

d. Musical and variety programs are the 
most demanding. Studios must accommodate 
anything from a single performer to a large 
group and require great flexibility in lighting, 
scenery, properties, etc. Supporting facilities 
are similar to those for dramatic programs, but 
usually there is less opportunity for reuse of 
materials in subsequent programs. 

e. “Remotes,” or broadcasts originated out- 
side the station's studios, include coverage of 
Sports events, political conventions, news, 
and other public events. Facilities required 
for this type of operation (in addition to control 
room and other technical facilities required 
for on-premises programming) are described 
below. 





3. Audience and Public Involvement Studios may 
be further classified as audience or nonaudi- 
ence. An audience studio is a cross between a 
theater and @ studio, with the usual theater con- 
siderations of sight lines, audience acoustics, 
and public safety complicated by the require- 
ments for camera operation and lighting. 

The public may be involved in television 
facilities in ways other than as studio audi- 
ences. A station planning to encourage visitors 
to view the behind-the-scenes operations 
should make ample provision for such circula- 
tion. 

Another case is the special-purpose facility 
which has as a major function, the training of 
television technicians and operating personnel, 
Here, control rooms and other supporting facil- 
ities must be planned to do double duty as 
classrooms. 





C. Other Planning Factors 


In addition to the classifications described, the 
following tactors must also be considered: 

1. Hours of operation. 

2. Union regulations affecting technicians, 
stagehands, etc. 

3. Management decisions on contracting out 
vs. work done in-house. Examples are rental of 
scenery props and costumes and outside film 
developing and storage. 


D. Site Selection 


Site selection has much in common with radio 
studios, but it will also depend on the planning 
factors previously enumerated. The site for an 
audience studio is planned much as is that for 
a theater, with considerations of parking, trans- 
portation, and audience egress. 

All studios require truck loading facilities 
for delivery and removal of heavy cameras and 
electronic equipment and—if dramatic or vari- 
ety programming is planned—scenery and 
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properties. Insofar as possible, avoid a site 
subjected to vibration, such a8 that caused by 
oe highway. 


E. Facilities 


The listing which follows includes spaces re- 
quired in a targer station, a network or a col- 
lege facility where exposure to all facets of 
television broadcasting is desired. Smaller 
stations will require fewer and less elaborate 
facilities. 


1. Studios A television studio is any room 
where television cameras are used. Studios 
range in size from that of a regular office (with 
the camera shooting in through a window 
or open door) to large studios of 100 by 100 ft 
used for dramatic or variety programming. Be- 
cause of its importance, 4 brief discussion of 
studio planning is contained in Section G. 
(See Fig. 1.) 


2. Control Rooms Control rooms contain elec- 
tronic equipment for monitoring and control- 
ling the studio output. They may have sepa- 
rate compartments for sound (audio), picture 
(video), and lighting control. An announcer's 
booth incorporated with the control room must 
be acoustically isolated, since it contains a 
live microphone. 

Control rooms must usually be accessible 
to the studio which they serve; direct visual 
contact may or may not be necessary, depend- 
ing on operating practices (Fig. 2). 

Acoustical considerations are similar to 
those for radio control rooms. Lighting should 
be adjustable to permit observation of tele- 
vision monitors. 


3. Technical Facilities Technical facilities house 
the extensive electronic equipment which sup- 
ports broadcasting operations. Because of the 
space required and the fact that some of this 
equipment is noisy, only the smallest stations 
locate it in the control rooms. 

To facilitate maintenance, the technical 
facilities are often grouped together in a Cen- 
tral Technical Area (CTA). CTA need not be 
adjacent to the studios, provided good com- 
munications ore available. A dust-free temper- 
sture-controlled environment is essential, Fol- 
lowing are the facilities that make up CTA: 

a. Equipment (Rack) Rooms. The equip- 
ment room houses ancillary electronic equip- 
ment that does not require attendance or ad- 
justment during programming, such as audio 
and video equipment, switching devices, trans- 
mission equipment, etc. A separate room fa- 
cilitates maintenance and simplifies design 
of the contro! room. The rack room need not 
be adjacent to the control room(s) but should 
be convenient to the maintenance shop. 

b. Vidaotape Recording (VTR). The usual 
medium for television recording is magnetic 
tape using a device called a videotape recorder 
(VTR), which resembles a very elaborate mag- 
netic sound tape recorder. The VTR area for a 
local station may contain from two to six ma- 
chines. Central network facilities will have 
more. 
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Fig. 1 Typical studio layout. 


c. Telecine, Despite the advantages of 
magnetic tape, much television programming 
will continue to originate as motion picture 
film. In addition to the popularity of full-length 
feature film as television fare, off-station news 
and special events are usually easier to record 
with portable motion picture cameras. As the 
name implies (tele-television, cine-cinema), 
telecine contains assemblies that combine 
motion picture and slide projectors with a 
television camera. Size will depend on the 
number of machines to be housed. 

d. Master Control. Larger stations with sev- 
eral studios may require a central or master 
control for final switching and monitoring of 
the on-air operation. 

e. Maintenance Shop. This is an elec- 
tronics workshop with considerable space 
for spare parts. It must be as convenient as 
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possible to the central technical area, Ideally, 
it should also be convenient to the control 
rooms, but this is not always possible. 

‘. Telephone Equipment Room. For large 
stations and network facilities, telephone 
equipment associated with transmission of 
television programming requires a substan- 
tial floor area which is usually close to or a 
part of the central technical area. (This equip- 
ment is distinct from that used for normal 
telephone communications.) 

g. Film Recording. This ores contains 
equipment for recording, on motion picture 
film, material originated electronically. Before 
the advent of magnetic tape, this was the only 
method for recording television programs. 
Some network installations and very large 
stations may still require a film recording fa- 
cility which can be adjacent to or part of tele- 


cine. Useful adjuncts to film recording are a 
darkroom and viewing room. 

h. Video Cartridges. New methods avail- 
able for recording television programming 
in cartridge or cassette form include tilm (Elec- 
tronic Video Recording), magnetic tape, plastic 
tape, and plastic disks. While most are not 
yet of broadcast quality, they may in time 
supplement videotape and film as program 
sources, much as tape cartridges now supple- 
ment phonograph records in commercial radio 
studios. Possible facilities’ needs cannot yet be 
predicted. 

i. Program Control. This is a room resem- 
bling a control room without a studio where 
television signals from various sources — such 
as telecine, VTR, or live remotes—are com- 
bined electronically to produce a complete 
program. It is useful where studios are heavily 
used and much off-premises work is antici- 
pated. A program control room is required only 
for the largest stations or network facilities. 


4. News Even the smallest station will have 
local news. The following facilities would be 
required for a large station or a central network 
facility: 

a. Newsroom. This is similar to a news- 
paper “city room’ with desk and telephone 
space for newsmen, It usually contains of is 
adjacent to wire service printers and is usually 
equipped with TV monitors. 

b. Library and Archives. Just as a major 
newspaper will maintain a file of clippings, 
a large news operation will have a library of 
film and tape as well as reference books and 
other resources. This should be accessible 
to the newsroom. 

c. Special News Studios. Since the live 
“action” in a news broadcast is usually limited 
to a man at a desk, larger stations may want a 
small studio opening directly off the newsroom 
from which news programs may originate with- 
out tying up one of the regular studios. When 
not in use as a studio, it serves as an office. 

d. Graphic Arts. This is a facility for rapid 
production of charts, photos, and other visual 
materials, It is used extensively for news as 
well as other programming, It may vary from o 
single artist's desk in a small operation to a 
large room with many artists and facilities, 
such a8 a Statmaster, for photo developing 
and printing 


5. Studio Support Facilities The following rooms 
are basically similar to corresponding spaces 
in legitimate theaters and will not be discussed 
in detail, Need for them depends on the type of 
programming. 

@. Rehearsal halls (these sre best kept 
away from the studio to minimize sound 
problems). 

b. Wardrobe rooms. 

c. Dressing rooms (individual and group). 

d, Makeup rooms. 

e. “Talent! lounge for performers (conven- 
jent to studios and dressing rooms). This is 
often called a ‘green room" after a similar 
green-painted room in @ well-known concert 
hall 

f, Multipurpose rooms. These are rooms 
about the size of a chorus dressing room which 
can be used, as the occasion demands, for 
dressing rooms, rehearsal of small groups, 
lounge, music origination, etc. 

g. Ready storage for scenery and props. This 
must be available as close as possible to the 
studios to minimize handling. 


'*Talent" reters to the actors. announcers 
and other performers who appear or are heard 
m programs 
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Fig. 2. Studio contro! room, Note that the control room shown has no visual contact with the studio; wall space is 


used for television monitors, 


hb. Crew's lounge. This should also be con: 
venient to the studio area. 

i. Storage for cameras, microphones, and 
lighting equipment. This should be convenient 
to studios, and if possible, to the maintenance 
shop. 


6. Scenery Facilities for a large station or net- 
work will include scenic design (art studio with 
possibly blueprinting or photestating ser- 
vices), production (carpenter shop, paint shop, 
stage electrical shop), scenery and property 
(prop) storage, and facilities for disposal of 
unwanted scenery. 

Facilities to be provided depend on business 
decisions as well as station size and program: 
ming, since many of these functions can be 
contrected out. Some networks maintain a cen: 
tral scenery fabricating department from which 
materials are trucked to and from off-premises 
studios. Whether made on premises or off, 
scenery and props constitute a significant 
materials handling problem, The general flow 
is shown graphically in Fig. 5. 


7. Film Facilities for processing (developing), 
editing (cutting), and storage of film are iden- 
tical to those in commercial film laboratories 
and in many cases these functions (except 
possibly editing) are performed for the station 
by a commercial film laboratory, 

Film storage and handling facilities are usual 
ly strictly regulated. In the absence of local 
codes, refer to National Fire Protection Associ- 
ation pamphlets. 


8. Sound Effects Central sound effects rooms— 
similar to small radio control rooms—are re- 
quired only in the larger facilities, They need 
not be adjacent to the studios provided good 
intercommunications are available, 


9. Music Origination Rooms These provide musi- 
cal background to a studio program. If the 
instrument (piano, organ, etc.) does not appear 
visually, it may be located in a separate room to 
avoid cluttering up the studio. Usually, very 
close microphone techniques are used, 80 that 
acoustical requirements are not severe. 


10. Viewing (Screening) Rooms A viewing room 
may be anything from a room with a 16 mm 
projector on a table for previewing films to an 
elaborate miniature theater for showing pro- 
grams to prospective sponsors. The latter type 


should be easily reached from sales and execu- 
tive areas and convenient to rest rooms and 
offices, They are not usually related to the 
studio or technical facilities. Viewing rooms 
should have facilities for 16 mm and 35 mm 
motion picture film (if possible, with a separate 
projection booth) as well as television mon- 
itoring. 

Itis often possible to arrange viewing rooms 
so that two rooms share a single projection 
booth. Local code requirements will influence 
planning and design. The viewing room may 
also be designed to double as a conference 
room. 


11. Facilities for Outside (Remote) Program Origination 
By contrast with radio, facilities for remote 
(oft-premises) television broadcasting are quite 
elaborate. A station planning such activities 
will require the following: 

a, Garage or parking space for the mobile 
vans containing remote equipment. Since these 
may be taller than ordinary vehicles, a careful 
check of overhead clearances is required, 

b. Afield shop for maintenance of the equip- 
ment and for storage of gear. This must be con- 
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venient to the garage area, since some of the 
equipment cannot be readily removed from the 
vans for servicing. 

c. For a station with much off-premises 
work, an extra control room (without a studio) 
is useful. This permits putting together a 
remote without tying up one of the regular 
studios. (See 3/, Program Control.) 


12. Echo Chambers Echo or reverberation 
effects are obtained in one of two ways: using 
“natural” echo chambers (highly reverberant 
rooms) or by means of artificial reverberation 
devices. The natural (physical) echo chambers 
require isolation from surrounding noise, 
otherwise they can be located anywhere. Need 
for reverberation sources depends on the type 
of programming contemplated. 


13. Offices With the exception of those direct- 
ly related to production, offices may be remote 
from the studios (even in another building), 
but they should be convenient to viewing 
rooms. Executive offices and conference rooms 
will require closed-circuit television feeds. For 
major network facilities, consider offices for 
outside “show units” (producer, director, and 
their assistants) as well as other employees. 


14. Personnel Facilities The larger activities may 
require cafeteria, first aid, and other support 
facilities customary in an industrial building. 
In planning circulation and toilet facilities, con- 
sider visitors, schoolchildren, and studio 
audiences. 


15. Building Maintenance Because of the heavy 
investment in facilities and equipment, tele- 
vision facilities are usually intensely used. 
Similarly, continuity of air conditioning, elec- 
tric power, and other building services is 
essential, These factors dictate allocation of 
adequate space to building maintenance such 
as cleaning, repair shops, and spare parts 
storage. 

Utility areas, such a8 transformer vaults and 
mechanical equipment rooms, should be liber- 
ally sized both to facilitate maintenance and to 
accommodate future alterations without inter- 
rupting broadcasting operations. 


16. Site Development 


a. Parking needs must consider: 


PROGRAMMING 
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Fig. 3. Television station — schematic organization. 
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Fig. 4 Performer (“talent”) flow. 


Station employees 

Visitors on business, such as custom 
ers, performers, and tradesmen 

Studio audiences 

General public (guided tours, school- 
children, ete.) 

Station vehictes 


b. Off-street loading facilities are essential 
for acenery and properties as well as heavy 
cameras, dollies, and electronic equipment. 
Access is required from the loading facilities 
to shops, storage area, and studios. 

c. Some stations make special use of their 
outside facilities for programs such as farm or 
animal shows. 


F. Planning Considerations 


1. Circulation Organization of a typicat tele- 
vision station is shown schematically in Fig. 3. 
A television broadcasting facility includes quite 
divergent functions, Flows of people and ma- 
terials that may be in conflict must be separated 
as in a manutacturing plant. Some of these 
flows are described below: 

a. Office personnel require access to pro- 
duction or technical spaces only rarely, Execu- 
tive and sales personnel require ready access 
to conference and viewing rooms. 

b. Visitors should be controlled. Sponsors 
and other official quests should have ready 
access to offices and screening rooms without 
going through production or technical areas. 

ec. “Talent” (performing artists of all types) 
require access to studios and studio support 
facilities (see Fig, 4). 

d, Technicians and production personnel 
require access to their areas and to studios. 

e. Talent, technical, and production per- 
sonnel should not have to pass through office 
areas. 

f Studio audiences, where used, should 
have access only to studio and toilets. Visits 
to production or technical spaces should be 
carefully controlled, as on guided tours. 

g. Scenery and props involve significant 
materials-handling operations. Figure 5 shows 
the major flows which should be separated, 
insofar as possible, from the “people” flow. 

h. “Show unit” offices (producer, director, 
and their staffs) are preferably located within 
easy access to studio facilities, although this 
is not always possible. 


2. Expansion Studios and technical rooms are 
very difficult and costly to expand unless ex- 
pansion is contemplated in the original con- 
struction. One approach is to build the basic 
shell large enough to accommodate all antici- 
pated requirements. Interior finishes are de- 
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ferred and the space to be used for studios in 
the future is, for example, used initially for 
scenery storage. Where the site permits, a 
second approach is to locate studios next to an 
outside wall. 

Videotape and other technical areas which 
do not require the ceiling heights characteristic 
of studios can be expanded provided the space 
alongside can be made available. Expansion 
needs should also be considered when planning 
fan rooms, duct routing, and other utilities 
spaces. 


G. Studio Planning 


The studio is the heart of original programmed 
television. 


1. Audience Studio Audience studios present 
@ particular challenge, since camera operation 
conflicts with the theater requirements for 
unobstructed sight lines. The resulting studio 
is usually a compromise, For a production 
facility with only occasional audience use, 
removable bleacher seating may be considered, 

Television studios require a substantial 
camera maneuvering space between the pro- 
duction area and the audience seating. Camera 
runways project out into the seating area to 
permit long camera shots. Seating area is usu- 
ally sloped for better audience viewing. Note 
that it must be possible to aim cameras at the 
audience os well as at the stage. Musicians are 
located at the same level as the rest of the pro- 
duction area and are usually enclosed for 
acoustical reasons. 

Audience studios are “places of public 
assembly” in building code terms, with seat 
spacing, egress, and other aspects of audience 
safety and comfort to be considered, 


2. Dimensions Studios can range from 20 by 
25 ft for a very small station to 100 by 100 ft 
or more for a large facility suitable for all types 
of programming. Studios limited to news or 
similar static programming with little move- 
ment can be even smaller. A 40- by 60-ft studio 
is a good size for an average station. 

Minimum clearance under the lighting sup- 
port structure or air-conditioning ducts can 
range from 10 ft in the news-interview studio 
to 15 or 20 ft in the larger studios suitable for 
dramatic and variety programming. Where a 
walk-on grid is used for lighting, an additional 
7 ft or so should be provided between bottom 
of grid and underside of trusses or beams 
forming the roof. 


3. Sound and Vibration Isolation Interior acousti- 
cal requirements depend on the type of pro- 


gramming. In addition to isolating the studio 
from outside noise, vibration that could be felt 
by sensitive cameras must be avoided. This 
may be caused by outside traffic, building 
equipment, or an adjoining studio. In extreme 
cases, the entire studio is “floated” on springs 
to separate it from the building structure. 


4. Materials Handling Scenery, props, and other 
materials used in the studio may be both bulky 
and heavy. Entrance for large scenery tats is 
essential, as well as facilities for delivery of 
heavy items such as an automobile. 


5. Floor Loading Floor loadings should accom: 
modate the type of programming anticipated, as 
well as the weights of the cameras which, with 
their moving carriages (dollies) can be quite 
heavy. A live load of at least 100 psf is recom- 
mended for maximum flexibility in large 
studios, and some authorities recommend 125 
to 150 psf. (The classic example of extreme 
point loading is an elephant standing on one 
foot.") Finished floors require greater than 
usual freedom from irregularities and waves 
which would affect a rolling camera. 


6. Cyclorama The production ares of the studio 
is usually surrounded by # cyclorama, & thin, 
opaque curtain which provides a backdrop to 
scenery and conceals the walls or any storage 
outside the production area. 


7. Lighting For smaller studios, lighting is 
provided by a combination of overhead and 
floor-mounted luminaires. Greater flexibility 
is obtained with an electrified raceway of the 
Litespan type. 

For the larger studios, some type of lighting 
grid from which light fixtures may be hung 
is usually necessary. This may be serviced by 
ladders from the floor, but in the major studios 
a catwalk system is provided which permits 
placement and adjustment of the luminaires 
entirely from above. Individual light pipes or 
battens that can be raised and lowered are also 
used (see Fig. 1) permitting adjustment of 
lights from the studio floor. 

Associated with the lighting system is a 
patch panel, an oversized version of a tele- 
phone switchboard, used for making lighting 
connections. Dimming equipment may be in the 
studio or centralized elsewhere and remotely 
controlled by a lighting console in the eontrol 
room or studio. 


H. Space Planning for Utilities 


Color television requires very intense lighting 
~ §0 to 75 watts per square foot of production 
area is not uncommon. Heat generated by this 
lighting must be removed by air conditioning, 
Location of air-conditioning equipment and 
duct routing must be considered in original 
planning. Space must also be allocated to the 
very extensive wiring which interconnects 
studio, centrol room, and central technica! 
aren, using under-floor ducts, overhead cable 
trays, or other means. In one large installation, 
the ceiling of the central technical area was 
used as a kind of huge cable tray, with bundled 
cables laid directly on the grating that served 
as the ceiling. (The ceiling also served as a 
plenum tor air conditioning.) 

Power for electronic equipment (“technical” 
power) should be separated from that serving 
building equipment and may require voltage 
regulation. For o major station, emergency 


‘The weight here may range up to 6 to 7 tons 
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Fig. 5 Materials flow, scenery and props storage. 


generators should be considered to provide 
for continuity of minimal broadcasting, such 
as news, network feeds, or film. (Emergency 
studio operation is not usually practical be- 
cause of the heavy power and air-conditioning 
requirements.) 


|, Transmitter Facilities’ 


Transmitter facilities consist of the broadcast- 
ing antenna and the transmitter building or 
room. As with FM, the radiating element 
(antenna) is mounted on a separate tower or 
mast, whose function is purely structural. 


‘See discussion of radio transmitters imme- 
diately preceding this article 
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There is no ground radial system as with AM 
radio transmitters except for lightning protec- 
tion. Several antennas may be mounted on a 
single mast or tower. 

TV transmission is primarily a line-of-sight 
phenomenon and is affected by buildings, 
mountains, etc. For this reason, antenna height 
is a major consideration, and many television 
towers are more than 1,000 ft tall. 

Beoause of these heights, particular consid- 
eration must be given to falling ice and drift- 
ing paint spray when the tower is repainted. 
In general, physical site planning has much 
in common with radio transmitter  plan- 
ning. 

Planning for the transmitter room also 
resembles that for radio transmitters, but the 
equipment and plant facilities are larger and 
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more complex. Detailed requirements depend 
very much on the transmitter equipment to be 
used, and particular attention must be paid to 
transmitter cooling. (UHF equipment usually 
requires water cooling.) 

In the past. most television transmitters have 
been fully manned, requiring kitchen and toilet 
{and even sleeping tecilities in some cases). 
While unattended transmitters are now per: 
mitted, the transmitter building will still be 
occupied for a part of each day, requiring some 
personnel support facilities. On the other hand, 
provision should be made for remote monitor- 
ing of building services—temperature, fire 
detection, electric power, etc.—for use during 
those periods when the station is unmanned, 
Where continuity of broadcasting is essential, 
emergency power should be provided. 
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By MORAIS LAPIDUS and ALAN LAPIDUS, Morris Lapidus Associates 


BASIC THEORIES OF HOTEL PLANNING 


Before an architectural office begins planning 
and designing a hotel, it should know exactly 
how a hotel operates. Every type of building 
must function smoothly to achieve the end re- 
sult that the client is seeking. The primary 
function of a hotel has not changed from the 
earliest recorded hostelry to the present-day 
hotel, whether that be a hotel of 100 rooms or 
3,000 rooms, whether it be an in-city hotet or 
a resort hotel, whether it be a convention hotel 
or a family-type hotel. The earliest hostelry 
offered “bed and board’ as well as pleasant 
surroundings in which to enjoy both commadi- 
ties, The earliest hostelries and caravansaries 
worked on the same principle. The guest 
arrived at the front door, where he was greeted 
and arrangements were made for his lodging 
and food. A stable for horses and carriages, 
ora compound tor camels and cargo, were pro- 
vided at the rear of the establishment. A rear 
yard was used by the innkeeper’s wife and her 
assistants to prepare food which was then 
cooked in a kitchen. We therefore had a house 
divided in two, The front half of the house 
included the reception area and the public 
rooms, or the covered arcades in the caravansa> 
ries, where the guests gathered to dine and to 
socialize. The other half of the house, or to use 
a term which is still applicable, the back of the 
house, was where food was prepared and 
where the quests’ service amenities were taken 
care of, such as teundering, the shoeing of 
horses, of the repair of harness and traveling 
gear. This duality of a hotel must be thoroughly 
understood by an architect before pencil is put 
to paper to start the design. For convenience’s 
sake and for ease in preparing a preliminary 
study, we will assume that all these services 
take place on one level. Figure 1 indicates the 
flow of services and hotel personnel. For the 
time being, we will ignore the actual rooms 
and concern ourselves only with the level 
where the “greeting takes place and where the 
services are rendered, The “greeting area,’ 
for future reference, will be known as the front 
of the house, and the place where services 
occur will be known as the back of the house. 
it must be borne in mind that, as far as planned 
circulation is concerned, there must never be a 
mingling of the front-of-the-house services with 
those of the back of the house. At no time 
should the quest be aware of everything that is 
taking place at the back of the house, but, at 
the same time, the smooth operation of the 
front of the house is completely dependent 
upon what is taking place at the back of the 
house. The two functions must be kept sepa~ 
rate and yet so interretsted that both function 
smoothly and efficiently 

Hotels are designed and built so that the 
client, owner, or operator of the hotel will get 
a@ satisfactory financial return on his invest: 
ment. In order to achieve the greatest return 
for wach dollar invested, we again face a dual 
problem. In the first instance, the quest must 
feel completely comfortable and at ease from 
the moment he steps through the entrance 
doorway, checks in, goes to his room, avails 
himself of the food and beverages available, 


spends a comfortable night in a well-appointed, 
scrupulously clean room, and returns the next 
day to a room which is as fresh and inviting as 
it was the moment he first entered it after 
checking in, Everything for the quests creature 
comforts should be carefully considered, 
whether it be the ease of finding the registra- 
tion desk, the cashier, the bars and dining 
rooms, the elevators that will take him up to 
his room, and finally the room itself. The ser- 
vice at the registration desk, in the bars and 
dining rooms, and in the guest room itself as 
well as in the corridors must be such that the 
guest finds his every want courteously and 
efficiently taken care of. The physical environ: 
ment becomes an important part of the guest's 
creature comfort. These factors include color 
and decor, lighting, proper air temperature, 
comfortable furnishings and, above all, a 
pleasant and relaxed atmosphere. 

Everything that the guest expects and should 
get will be a result of what takes place at the 
back of the house. It is only in this area that 
everything that will keep a guest contented 
during his stay is arranged tor and so ordered 
that everything the guest is seeking is accom- 
plished unobtrusively and, what is most impor- 
tant, economically. 

Economic operation of a hotel depends 
entirely upon the back-of-the-house services. 
Since these services are primarily concerned 
with hotel personnel, the plan must be so 
arranged that maximum efficiency from each 
hotel employee can be achieved without taxing 
the employee and without allowing the quest 
to teel the drive for efficiency that dictates 
every phase of hotel planning. 


HOTEL ECONOMICS 


The economics of a profitable hotel venture 
brings us to the third duality of which the arch- 
itect should be extremely conscious or aware 
during every phase of the planning stage. This 
involves the economics of # new hotel, which 
will center upon the cost of construction and 
furnishing. These costs represent, together 
with the cost of the land, the amount of money 
that is to be invested. They are the base upon 
which the hotelier will figure his financial 
return. A rule of thumb devised many years ago 
by a prominent hotel architect still seems to be 
a sound rule to follow. At that time, it was 
stated that for every dollar of income per room, 
$1,000 should be spent in the construction of 
that room. We must bear in mind, of course, 
that when we speak of a room we are speaking 
figuratively, with the knowledge that the cost 
of a room would also carry its proportionate 
share of every other part of the structure, such 
as the hotel lobby, the dining rooms, the bars, 
the corridors, the offices, the laundry, the 
kitchens, and all the other facilities that will 
be found in o hotel. Using that rule of thumb 
(that is, $1 income per $1,000 invested), s room 
that costs $10,000 to build should bring in $10 
fora night's lodging. Unfortunately, with rising 
costs of operation, this balance of $1 per 
$1,000 will not always hold, but itis still a good 
rule of thumb. With hotel rooms now going at 
from $10,000 to $40,000, we find that a $10- 


per-night room is a rarity and an average of 
$20 and $30 is more common, while luxury 
hotels run as high as $40 and even $50 per 
night's lodging. From the above, it becomes 
obvious that the architect should know approx- 
imately what type of hotel his client wants, os 
expressed in terms of cost per room per night, 
in order to establish some sort of rough budget 
tor the cost of the hotel. At this point, it should 
be pointed out that we ore talking of cost of 
construction, which does not include furnish: 
ing and equipping the hotel. Another fact which 
does not really affect the planning of the hotel 
but which the architect should be keenly aware 
of is that preopening expenses are sizable 
They are, in fact, a part of the original invest- 
ment and should be charged to cost per room, 
More will be said of this at an appropriate 
place. 

The second part of the financial considera- 
tion in the design of o hotel is the cost of opera- 
tion. We now know what it will cost to build 
the hotel, and so some sort of preliminary 
budget becomes feasible. The architect may 
not know what it will cost to operate the hotel, 
but he should understand every facet of hotel 
operation and develop his plans to achieve 
maximum economies in the operation of the 
hotel. This includes the hours spent by such 
personnel as maids, porters, housekeepers, 
chefs, cooks, dishwashers, laundry workers, 
bellmen, receptionists, bookkeepers, reserva- 
tions clerks, banquet managers, and executive 
staff. If we would, for a moment, think of a 
hotel as a plant which turns out a finished 
product, we would think of the finished prod- 
uct as the creature comforts of the guests (bed 
and board) and of the kitchens, laundries, and 
service areas as the machines. The hotel per- 
sonnel would be the workers who operate the 
machines in order to achieve a fine product at 
the lowest possible cost, With these thoughts 
in mind, we can now take up each facet of hotel 
operation —front of the house and back of the 
house — which will be discussed in detail and 
illustrated with diagrams ond drawings so that 
each part of the jigsaw puzzle which forms 
hotel can be fitted into place to achieve a 
smoothly functioning, pleasingly desirable, 
and financially profitable operation. 

First let us clear up the question of preopen- 
ing expenses, which should be considered as 
o part of the total cost of the hotel. Before 
a hotel is put into operation—in fact, months 
before the first guest arrives—certain hotel 
personnel are employed who will eventually 
be charged with the operation of the hotel. 
Such employees would include a manager, 
a chief chet, a controller, an advertising and/or 
a public relations firm, and an engineer who 
will be operating the mechanical equipment 
of the hotel. These people will usually be found 
on the site of the hotel under construction 
anywhere from six months to one year before 
the hotel is completed. Their salaries are part 
of preopening expenses. Another factor in pre- 
opening expenses would include stationery 
and other supplies that various key personnel 
will need before the opening of the hotel as well 
as, ultimately, the cost of hotel stationery, 
typewriters, bookkeeping machinery, and 


office supplies. Another preopening expense 
will be a cost allocated for opening ceremonies, 
which often include cocktail parties and 
banquets for people from the news media and 
civic organizations as well as for civic authori- 
ties. All these costs are considered preapening 
id- 
ered in preopening expenses is the training of 
the personnel that will service the hotel. This 





expenses. One other item that must be cor 


will include maids, housekeepers, chefs and 
cooks, waiters and waitresses, and front-office 
and clerical personnel. There also will be 
others, such as maintenance men, belimen, 
and porters. These can add at least 30 percent 
to the construction cost, 

Another facet of costs, which the architect 
n" 
ings for the hotel. In this category will be found 
not only the actual beds, dressers, chairs, 
tables, and floor coverings in the quest rooms 
but also the furnishings, floor coverings, spe- 





y or may not be involved in, involves turnish- 


cial lighting fixtures, and decor items needed 
for all public spaces. These tall into the cate- 
gories of lobbies, dining rooms, bars, cocktail 
lounges, coffee shops, meeting rooms, banquet 
rooms, and a host of other facilities which will 
be found in hotels. 

Another large portion of the costs which 
normally would not be a cost of construction 
would be the equipment for all kitchens and 
bars as well as the equipment, if such a facility 
is to be included, of laundries ond valet service 
Going further, we will need lockers tor employ- 
ees and other amenities for the service person- 
nel, 

Finally, we come to 9 group of items which 
will include glassware, china, silver, pots and 
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pans, linens, pillows, and uniforms for maids, 
bellmen, waiters, etc 

When we lump preopening expenses togeth- 
er with all the items enumerated above, we will 
find ourselves adding anywhere from 50 to 75 
percent more to the actual construction costs 


All these fiqu 








s will not influence the budget 





for construction, but it would be wise for 
architect desiqning a hotel to be conscious 


of these additional expenditures 


BACK OF THE HOUSE 


Though rarely seen by » guest, the back of the 
house is the most crucial part of the plan, It 
must be laid out with two paramount objec- 
tives: control and efficiency. Foodstuffs, house- 
keeping supplies, and a great many other items 
must be received out of sight of the hotel 
quests. Such receiving is usually done ata load- 
ing dock, which should be covered so that 
deliveries can be made regardless of the weath- 
er. An operating hotel, even a small one, will 
have deliveries going on throughout the day 
The receiving of shipments as well as the 
checking of whatever cc into the hotel and, 
finally, sending the various items received to 
their proper destination must be under tight 
control. This is usually the function of o receiv- 
ing department that should be located directly 
on or adjacent to the loading dock, Tight con- 





trol must be exercised in two directions. In one 
direction, it is not uncommon for material to 
be delivered and, within a short time of its 
having been left on the dock unchecked, for 


the management to find that this material has 
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disappeared or that some parts of the shipment 
have gone astray The second part of the con- 
trol is to make sure that, once these shipments 
have arrived, they go directly to their destina- 
tion without a chance of becoming lost on the 





way. As an example, let us say that a shipment 
of liquor is delivered to the hotel, It is a very 
simple thing to pick up a case and remove it 
from the loading dock before the receiving 
clerk has checked the shipment through his 
control point. It is also # very simple thing to 
have a case of liquor disappear on its route, 
once it has been checked in and before it gets 
This type of pil- 
ferage will apply not only to liquor but to 
almost every item, including linens, foodstuffs, 
and even items of furnishings. A good back-of- 


to the liquor storage room 


the-house plan will be worked out in such a 
way that the flow of supplies is tightly con- 
trolled by the security that the architect works 
into bis plan, Another example will suffice: 
it would be poor planning to have a valuable 
item such as liquor carted through a passege- 
way and past an employees locker room on its 
way to the liquor storage room. It would take 
but a moment for a case to disappear from the 
cart into the locker room, A tight, well-planned 
back of the house will have circulation patterns 
that will provide the utmost in control, It ts this 
type of planning that is definitely the province 
of the architect. There is one further item in 
the control area which, at first glance, might 
seem highly unimportant: namely, the move- 
ment of garbage out of the hotel to a point 
where it will be picked up by garbage trucks. 
Experience has indicated that a good deal of 
pillerage in hotels is accomplished through 
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the medium of garbage removal. Well-wrapped 
steaks and cens of food can be concealed in 
garbage and removed by an accomplice betore 
the garbage haulers pick up the refuse. In the 
larger hotels, garbage destructors or com- 
Pressors may be used, in which case tight 
surveillance is necessary only in the garbage 
receiving area. Where garbage is shipped out, 
it is wise to have the garbage rooms so placed 
(and, incidentally, refrigerated) that the receiv- 
ing office has this space in full view to discour- 
age an outside accomplice or an employee who 
is leaving the hotel from entering the garbage 
room to filch what was placed there previously 
by someone in the kitchen or the supply areas. 

Another form of control which must be exer- 
cised and which becomes ao part of the archi- 
tects planning is the flow of personne! into and 
out of the hotel. Hotel personnel usually come 
through at a point close or adjacent to the 
receiving area. This is not necessarily a must, 
but it is advisable because the same control 
office can observe the coming and going of the 
help. Usually time control is through the medi- 
um of a time clock, which is punched by the 
employees. It is not uncommon for thieves 
to attempt entry through the service area and to 
work their way up through service elevators 
to accomplish what they came for. A tight con- 
trol at the point of entry and egress of all 
employees is highly desirable and can easily 
be accomplished if it is the same point as that 
at which food and other hotel supplies are 
brought in. Once again, the architect's careful 
planning will make it possible for employees to 
reach their various dressing and locker areas 
with a minimum of travel time lost. It must be 
borne in mind that there is class distinction in 
hotels and, as an example, that dishwashers 
and porters are not placed in the same locker 
rooms a8 head waiters and reception clerks. 
The distinction here is far from a tine fine. 
The mix of hotel employees will be dictated 
by the hotel operator, and he may determine 
whether waiters and belimen are to be placed 
together or separated. Maids and waitresses 
may or may not be in the same locker room, 
depending on the hotel operation, Locker 
rooms should be provided with ample toilet 
facilities and showers. Once the personnel 
have changed into their uniforms, the plan of 
the back of the house will make it possible for 
the people to get to their work stations with 
little time lost. Maids and porters will want to 
get to service elevators along the shortest pos- 
sible route. Chefs, cooks, and dishwashers 
should get to their work areas without going 
through long, tortuous passages. It is usual 
to issue uniforms in an area as close to the 
locker rooms or the point of entry as possible. 
In this phase of planning, it should be borne 
in mind that uniforms are usually under the 
control of the housekeeper, so that the proxim- 
ity of the uniform issuing room to the house- 
keeping department becomes a most important 
consideration. It should also be borne in mind 
that the housekeeper controls soiled and clean 
laundry as well as clean uniforms ready for 
reissue. The interplay of all of these activities 
will dictate a finesse in planning to bring all 
these activities together and to achieve as little 
loss in time and motion as possible. At this 
point, let us sum up this portion of the back of 
the house. 

A tlow diagram (Fig. 1) for a typical back of 
the house will indicate that the service entrance 
is located out of view of the main entrance to 
the hotel but has direct access to 4 street or 
road capable of handling truck traffic. The load- 
ing dock should be protected from weather so 
that food, laundry, and supplies will be off- 
loaded and stored and not get rain-soaked 


while waiting to be checked in. All personnel 
will enter the hotel at this point. At least two 
small offices will probably be located here, 
one for the steward (or receiving clerk) and 
another for the timekeeper. Outside the stew- 
ard's office there should be a floor scale to 
check the weight of produce as it enters. If the 
food storage and preparation kitchens are 
located on a different level, o sidewalk lift or 
conveyor belts should be provided. The time- 
keeper will check the employees in and out and 
help to discourage those who may be tempted 
to steal. Immediately past the timekeeper, the 
employees should be separated into two dif- 
ferent traffic flows, one for the food service 
personnel, the other for everyone else. Once 
food service personnel enter their trattic flow, 
they should have no contact with either guests 
or other house personnel with the obvious 
exception of waiters. All this is simply a matter 
of security. If there is any deep dark secret of 
successful hotel service design, it is a built-in 
security system, which is a direct outgrowth 
of the architect's plans. 

Unitorm issue is related to the housekeeper, 
the housekeeper to the laundry room, and the 
laundry room to the soiled linen room. The 
soiled linen room connects by vertical linen 
chute to the service room on every typical 
floor, and every typical floor is connected by a 
service elevator that opens to the lower-floor 
service srea convenient to the scrutinizing 
gaze of the steward and the timekeeper. For 
convenience, a trash chute (Fig. 2), going from 
every typical floor service area, should be lo- 
cated next to the linen chute. This will force an 
arrangement where the trash room is close or 
adjacent to the soiled linen room and both of 
these are near the service entrance for ease 
in pickup. 


Laundry Facilities 


A laundry is a usual adjunct of most good- 
sized hotels. Many hotels avail themselves of 
city laundry service, in which case there is no 
laundry room at all or only a small laundry 
which handles towels only. A hotel laundry 
that does its own uniforms and flatwork 
(sheets, pillowcases, linens, etc.) requires a 
good-sized space for washers, dryers, drum 
ironers, and various pressing machines — each 
suitable for its own type of flatwork, uniforms 
and guests laundry, and men's and women's 
wearing apparel. If the laundry is done by e@ 
laundry service out of the hotel, then items 
like towels require a comparatively small space 
for washing and drying, since only washers 
and fluff dryers are necessary, together with 
an area for folding and stacking the clean tow- 
els. Larger hotels will maintain their own clean- 
ing department for dry cleaning ond pressing 
of woolens and similar garments. Such a clean- 
ing and valet service is usually a part of or close 
to the laundry area, and it is definitely under 
the supervision of the laundry manager, It may 
be that, in the not-too-distant future, experi- 
ments with disposable sheets, pillowcases, and 
uniforms will do away with laundry services in 
hotels. Presently, the disposable types that 
have been produced are still not of sufficient 
strength and durability for hotel use, although 
the future may produce exactly that, At present 
some “no iron” linens are in use, thus elimi- 
nating some of the large ironers. 





Housekeeping Department 


The housekeeping department, having several 
functions, is the province of the chief house- 
keeper, who will usually have assistant floor 
housekeepers. Under the housekeeper’s strict 


control and supervision will be all the maids 
and porters. These people, after donning their 
uniforms, will come to the housekeeper for 
instructions and very often for supplies to take 
with them to the various guest-room floors. 
The porters will deliver to the service areas on 
the guest-room floors all linen and soap as well 
as fecial tissue, toilet paper, matches, room 
service menus, and ashtrays. (Most hotels use 
inexponsive ashtrays that carry the hotel name 
and that the guests may take slong as souve- 
nics.) The housekeeper's area is siso a storage 
ares, for here are kept all the supplies that 
become a part of housekeeping. Aside from 
such obvious things as a stock of linen, paper 
goods, soaps, otc., the housekeeper will carry 
in her warehouse storage area additional lamps 
(which are easily broken by guests) and small 
items of furnishings which are easily removed 
or destroyed. In the housekeeper's department 
there will usually be « place for a seamstress to 
mend those sheets, pillowcases, and drapes 
that need repair, it might be useful for the 
architect to know how many rooms ao maid can 
make up during her daily tour of duty. In some 
areas unions control the number of rooma, and 
it may be as little as 12 per maid. It rarely goes 
beyond 15. One porter is usually assigned to 
each maid. In addition to the regular daytime 
maid, there will be, in most hotels, o night 
maid who will make up beds for guests ready 
to go to sleep. This entails the removal of the 
bedspreads, straightening of the room, the 
supplying of additional soap, toilet paper, etc., 
all for the guests’ convenience. One night maid 
usually can handle twice as many rooms as a 
day maid handles 





Food and Beverage Service 


We have now taken care of the bed portion of 
the “bed and board.” Now let us examine the 
“board” part of a hotel service. The board, of 
course, refers to the old English trestle table 
where guests took their meals. In the earliest 
hostelries, the innkeeper's wife took care of the 
cooking, maids took care of the serving, and a 
large board or table sufficed for the guests. 
Today's food operation is a highly complicated 
one, and an architect should be familiar with 
the entire operation. Most hotel kitchens and 
food preparation areas are planned by experts 
known as kitchen engineers. It is not the archi- 
tect’s province to plan a kitchen, but it is cer- 
tainly heipful for the architect to have a good 
working knowledge of what takes place in the 
food preparation ares and in the kitchens, It 
will make for better communication between 
the architect and the kitchen engineer when 
they are discussing the planning of these 
spaces. Just one word of caution—each expert 
will want more space than the plan can possibly 
allow. They don't really need that much space. 
The kitchen engineer will conjure up visions 
of irate chefs stalking off the premises, but 
experience has indicated that the architect's 
knowledge of what the requirements are will 
temper the demands of the kitchen engineer. 
Let us follow the flow of the raw food from 
the time it is delivered to the steward until 
it is finally cooked and ready to be picked up 
by the waiters or the waitresses. 

After the comestibles have been weighed in, 
checked, and signed for, they are sent to either 
dry storage or liquor storage (a room with a big 
lock on it) or to one of the various cold holding 
rooms or boxes. Canned food and other bottled 
or packaged food which does not need retriger- 
ation will be sent to dry-storage rooms, In this 
Storage space will also be kept the various 
condiments that the chef will need in the prep- 
aration of his food, Vegetables will be sent to 


an area where they will be stored ready for 
preparation. A refrigerator box of the proper 
temperature will be needed, as well as work 
space, sinks, and cutting boards where 
vegetables will be prepared for the chefs as 
needed, The peeling of potatoes, cleaning of 
carrots, trimming of lettuce, ete,, 
the vegetable preparation area and not im the 
kitchen area. Dairy products will go to their 
own cold-storage boxes, Fish, fowl, and meat 
will go to a separate area where boxes must be 
arranged with proper temperatures for their 
storage. Some of these items will be kept fro- 
zen, others in aging boxes, and others in simple 
cold storage, Fish preparation needs its own 
space, The hotel, in its purveying department, 
may buy cut and trimmed meat or portioned 
meat and fowl, In the latter case, only a storage 
area is necessary, since no preparation takes 
place. Where a hotel does its own butchering, 
it is necessary to know what size cuts the hotel 
intends to buy (halves, quarters, etc.), and it 
may be necessary to provide ceiling rails to 
transport them. Once again, it must be borne 
in mind that all these facilities are under tight 
control. Once the food has safely reached its 
destination in the rooms just described, there 
must be no place for it to go except into the 
kitchen where it will be used by cooks and 
chefs. Freezer, refrigerator, and cold storage 
boxes require heavy insulation. Slab sinkages 
in these areas should be provided for. If this is 
not done in advance, then boxes will be set on 
top of the slab, therefore requiring a ramp trom 
the work area to the box. This is something that 
is far from desirable in a smoothly functioning 
kitchen. If the architect is not fed this informa- 
tion before construction starts, it may be 
necessary to depress the entire slab in this area 
and then, after the boxes have been placed, 
use fill to bring the working area up to the level 
of the boxes. At this point, a word or two 
should be said about the bakery facilities. The 
bakery shop should be a separate entity, having 
its own refrigerator boxes as well as all the 
pertinent equipment that a baker will use in 
his art —and an art it is, indeed. The baker will 
be called upon to bake not only the everyday 
bread and rolls and the run-of-the-mill cakes 
and pastries but also unusual designs in birth- 
day cakes, wedding cakes, etc., and he may 
often be asked to carve ice figures for elaborate 
food displays or buffets, Here again, one 
should be reminded that the bakery should be 
close to the actual food service area so that 
not too many of these goodies find their way in- 
to the locker rooms or out of the hotel entirely 

We now have everything delivered, prepared, 
and ready for expert transformation by cooks, 
chefs, and garde mangers who will be pre- 
paring soups, ragouts, roasts, epicurean 
sauces, and hors d'oeuvres. 

Let us take a walk through what would be 
an ideal kitchen, assuming that everything is 
happening at one level. (See Fig. 3.) The food 
brought in from the various prep areas consists 
of fish, meat, fowl, vegetables, and condiments. 
The food from the prep area is brought to the 
various points where it is to be used, One of 
the first areas to which a good part of the 
prepared food will go is the rough cooking 
area. Here we find the big soup kettles, the 
vegetable steamers, the ovens, and the hot tops 
where most of the bulk foods will be prepared 
Since many large pots are used in this area, 
there is usually a pot washing area close to the 
rough or preliminary food cooking area. Rough 
cooking is usually backed up to the finished 
cooking area. In this finished cooking area, the 
chets will be preparing sauces and gravies as 
well as broiling and frying and applying final 
flame to various types of meats, fish, and fowl! 

Between the chefs’ ovens, broilers, and fry- 
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ers, which are aligned in a straight line, there 
will be an aisle for the chefs. On the other side 
of this aisle will be the serving tables from 
which the waiters will pick up the finished 
food. At the bottom of these tables will be plate 
warmers which the waiter picks up and sets 
on the table so the chef can place the order of 
the specific dish that is required. Also on this 
table will be bains-marie, which ore pons im- 
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mersed in circulating warm of hot water into 
which are put already prepared vegetables, 
gravies and soups, all kept at the proper tem- 
perature, so that the chet can ladle the required 
portion of food onto the dish where he has 
already placed his steak, broiled fish, fried 
food. or other entrée. Above this long serving 
table will be small pots and pans which the 
chef will take down and use to prepare the 
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Fig. 3 Main kitchen, Paradise Island, Nassau, 8.W.I. 


small portions of whatever food is called for 
on the waiter's order. This food preparation 
area will have reach-in boxes for cuts of meat 
and fish which have been prepared and are 
ready for the final stage of cooking. The chet 
reaches in and takes out what he needs to 
prepare the required dish, Off to one side, 
somewhere in the waiter's line of traffic, will 
be the garde manger section. Here have been 
delivered all the prepared vegetables and fruits 
so that the garde manger can arrange salads, 
prepare cold desserts, and work up the various 
types of hors doeuvre as well as seafood 
cocktails and other cold items for the start 
of a meal or salads that accompany the main 
dish. The garde manger, on special occasions, 
will prepare special trays of cold, exotic dishes 
used for buffets of banquets. He will have his 
own reach-in boxes for all the types of fruits, 
vegetables, seafoods, garnishes, etc., that are 
used. Farther along the waiter’s course will be 
» section, close to the exit, where such items as 
bread ond rolls, butter, coffee, tea, ice, and 
other items are stored. Bread and rolls may be 
in a roll warmer, Here also will be found the 
coffee urns, toasters, and egg boilers, This 
entire area is for self-service by the waiters, 
who will pick up the items they need on their 
way to the guest waiting for the delivery of his 
food. Now let us, for a moment, leave the kitch- 
en and go into the dining room, A bus boy has 
picked up the soiled dishes after « guest has 
completed his meal. He brings the soiled dishes 
into that kitchen area which is allocated for 
dishwashing. In some cases the waiter will 
pick up his own soiled dishes and deposit them 
in the dishwashing area. This is a very noisy 
operation in which sound should be carefully 
baffled; but because of the need to get the 
dishes from the dining room to the dishwasher, 
the dishwasher is usually placed close to the 
dining room area so that the dishes can be dis- 
posed of as soon as the waiter or busboy enters 
the kitchen, The dishwashing area is, of neces- 
sity, not only noisy but also a rather untidy 
operation, so it must be kept fairly isolated 
from the actual cooking and serving area. The 
reason for keeping it within the kitchen is 
obvious since the dishes, as soon as they have 
been properly cleaned, will be brought back 
into the kitchen srea for the service of freshly 
prepared food. The waiter, coming into the 
kitchen, places his orders and follows « defi- 
nite path along the cooks and chefs’ serving 
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tables, the garde manger's serving tables, and 
the pick-up area, Then, before entering the 
dining room, he will usually go by a checker's 
desk where he presents a check indicating the 
items that he is taking out of the kitchen to the 
diner. A checker controls all foods and bever- 
ages leaving the kitchen area to make sure that 
the items are correct and the prices properly 
indicated. One other space will usually occur 
in our ideal kitchen—a service bar with a bar- 
tender who will prepare the drinks that the 
waiter bas ordered, Here again, it must be on 
the direct path of travel, so that after the pre- 
pared drinks have been picked up by the waiter, 
he will pass the checker, who will check off 
the drink items as to quantity and price. 
Betore leaving the kitchen, we must look 
at some other areas that we will usually find 
in our ideal kitchen. There will be a chef's 
office, which is set where the chet can observe 
all the activities in the kitchen. His office is 
usually enclosed with glass to give him aural 
privacy but complete visual control. Here the 
chet will prepare and plan menus. He will be 
placing orders for food and will generally be 
operating @ rather complicated and meticulous 
part of the hotel service. In addition to the 
chef's office, there may be two other areas 
fonce again, assuming that everything is hap- 
pening on this one level). The first of these is 
the room-service area, Here there must be suffi- 
cient space for a fairly large number of room- 
service rolling tables, which are set and ready 
to carry the dishes that have been ordered by 
the guest via telephone. These tables are usu- 
ally set up with their linen, glassware, and sil- 
ver. In the warming compartment below the 
tablecloth, the room-service waiter will place 
the hot dishes, and on top of the rolling ser- 
vice table he will place the cald dishes. The 
room-service urea is always close to the cook- 
ing and garde manger area. Much of the room 
service will consist of breakfasts or sand- 
wiches and salads. Wherever a hot dish is 
called for, the room-service waiter will pick 
it up at the chef's cooking area. The room- 
service area should, of necessity, be as close 
to the service olevators as possible. These, 
of course, must come down to the kitchen 
from the service areas on each of the quest 
floors. Normally, we will find a room-service 
operator, who sits at a telephone taking calls 
from the guests. These calls are especially 
numerous in the morning, when many quests 
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are calling in for their breakfasts rather than 
coming down to the dining room. The cooking 
area, consisting mainty of griddles, will be 
manned by short-order chefs who are ready to 
Prepare various hot breakfast dishes, and the 
garde manger section will be manned by a 
crew who are expert in the preparation of 
breakfast menus. For the rest of the day, sand- 
wiches and salads coming from the garde man- 
ger will be most in demand. Another part of 
the kitchen will be devoted to the banquet area. 
We are assuming that this hotel is not too 
large and does not require a separate banquet 
kitchen but rather a banquet serving area. We 
will see again that the chefs will prepare the 
banquet food, managing their schedule so that 
it does not interfere with lunch or dinner. In 
the banquet area there will be mobile cabinets 
that take trays. These are electrified cabinets 
arranged to keep dishes either hot or cold, 
These banquet cabinets can be stocked before 
a banquet for certain types of menus. In other 
instances, where steak and roast beef are on 
the banquet menu, there must be areas in which 
the chef can broil the steaks or large ovens 
where a number of roasts can be prepared at 
the same time. A large banquet area in a hotel 
will require a separate banquet kitchen with 
its own cooking facilities as well as its own 
dishwashing area. Here the architect must 
review the food service requirements and, 
working with the kitchen engineer, determine 
the location of the banquet cooking and ser- 
vice area. Very often the banquet facilities 
are not on the same floor as the dining rooms, 
in which case there would have to be an eleva- 
tor connecting the main kitehen with the ban- 
quet area, 

Let us have one last look around. To begin 
with, because of what is taking place in the 
kitohen, the floor should be of some material 
which can be easily cleaned. In the past, the 
better kitchens used ceramic tile. There are 
many new types of floor preparations which 
can be applied directly over the concrete slab 
and which lend themselves to easy cleaning 
as well as offering # firm foothold to prevent 
slipping on wet spots. The walls, in most kitch- 
ens, were usually ceramic tile, Here again, the 
new plastic materials are by some standards 
even better than tile, with its cement joints and 
the possibility of spalling tile. By all means, 
every effort should be made to hold down the 
noise level in the kitchen, and this is best ac- 


complished by using # perforated metal ceiling 
with acoustic batts above or a ceramic-treated 
scoustical material. Hoods over all cooking 
ereas are a must, and the architect should 
check with the building code to see that the 
hoods conform with the standards not only 
of the code but also of the National Fire Under- 
writers to prevent the spread of fires which 
often occur when a dish flames up while cook- 
ing. One last observation: it is an excellent 
idee to have toilets and washrooms for kitchen 
help, so that it isn't necessary for them to re- 
turn to their locker rooms, which may be at 
some distance. It is always odvisable to keep 
the kitchen help within the kitchen during 
their stint of duty, Doors to dining rooms, and 
there may be several dining rooms serviced 
by the one kitchen, should be strategically 
placed and baffled so that the diners do not 
have o view of what goes on in the kitchen, 
and, what ie more important, do not hear what 
is going on. 

Most hotels have coffee shops, although the 
trend in many hotels today is to work out an 
arrangement in which a coffee shop and a res- 
teurant are combined. This ia especially true of 
the amalier hotels and of some of the chain 
hotels. For purposes of discussion, let us con- 
sider that the coffee shop is a separate entity. 
The ideal plan would be to plece the coffee 
shop backed up to the kitchen, so that certain 
finished dishes and prepared foods can be 
delivered to the coffee shop work area directly 
from the main kitchen under complete con- 
trol as it passes from prep areas to kitchen to 
coffee shop. In the coffee shop much of the 
food preparation wiil be done at the counters. 
In this area there usually will be found sand- 
wich and salad areas as well as fryers and 
broilers and griddies. Also in the coffee shop 
will be the cold ares for ice creams, desserts, 
etc, In the larger coffee shops, most of the 
cooking may be done in the kitchen and passed 
through to the counter for pickup by waiters 
and waitresses. In a coffee shop there will, of 
course, be counters and stools, but there will 
also be tebles and chairs. At the counter we 
will usually find s pickup area where the wait- 
ere can pick up the food prepared for them 
without disturbing the diners who are sitting 
at counters. Dirty dishes will be sent back to 
the dishwashing area through @ pass-through, 
or they will be carried to the dishwashing area 
in the main kitchen, Coffee shop diners expect 
quick service and, toward this end, the menus 
are carefully prepared for easy handling by 
short-order chefs and sandwich and salad men 
who work within the coffee shop and not in the 
main kitchen. Wherever specialty dishes of the 
doy are offered, such as ragouts or soups, they 
are propered in the main kitchen and placed in 
hot bains-marie, ready to be picked up for 
quick service, 

There is another phase in the food area which 
may or may not be considered in a hotel, name- 
ly: food service or dining for the hotel help. 
Larger hotels will provide an employees’ cafe- 
teria. This space ie usually planned to be close 
to the help's locker rooms and yet contiguous 
to the main kitchen. If such a plan can be 
worked out, the food prepared for the employ- 
ees' cafeteria comes from the main kitchen, 
and it is served as it would be in any normal 
cafeteria. Employees go through « self-service 
line, picking up hot and cold foods as well as 
drinks as they go along. They are checked by 
the checker or cashier and carry their trays to 
the tables. Attention should also be paid to the 
fact that the dirty dishes which come out of the 
employees’ cafeteria must be returned to 
the dishwashing area and here again, if at all 
possible, » pass-through should be arranged 


whereby the dirty dishes can be passed directly 
to the main dishwashing area in the kitchen. 

While still in the food department, let us look 
in on the beverage service arca. This may be a 
bar room or a cocktail lounge. In any case, 
there will be a bar with stools (if local codes 
permit) and on area for cocktail tables and 
chairs. A cocktail lounge must be serviced just 
as the kitchen is serviced. To the bear must be 
brought not only liquor and bottled goods but 
also the usual crunchies that one finds in a bar, 
such as potato chips, peanuts, pretzels, etc. 
The bartender will also need from the commis- 
sery ares oranges, lemons, limes, tomato 
juice, etc. Cocktail lounges will also serve 
cocktail canapes and, very often, sandwiches. 
Arrangements must be made in the pian for the 
delivery of all of these items to the bar without 
too much possibility of losing something on the 
way. Ideally, the delivery should be made di- 
rectly to the back bar through pass-throughs 
from the kitchen, so that we find once again 
another unit backed up to the ideal kitchen, 
This will not always be possible. 

There is « great deal more to be known about 
full food and beverage service in e hotel, but o 
general knowledge on the part of the architect 
will suffice. He must depend upon the kitchen 
engineer for advice, plans, and details, just as 
he must depend upon hie electrical engineer, 
his mechanical engineer, and structural engi- 
neers to feed him the information that he will 
need to complete his plans for « hotel. It must 
be borne in mind that most hotels consider 
food service as a necessary evil. The percent- 
age of profit on a food operation is always very 
small. Profit on beverages is much higher, and 
80 beverage service is quite desirable as an 
adjunct to a food operation. A well-planned 
food and beverage setup, where control and 
efficiency are the guiding principles, will in- 
crease the rather meager profits on this hotel 
function. tt is in this area that the architect, 
working with the hotel operator and his staff of 
experts — which includes chefs, managers, etc., 
as well as the kitchen engineer —can bring to 
bear his talents in creating an entity which will 
function at top efficiency. 


Mechanical Spaces 


Another area that should be considered in 
designing the back-of-the-house spaces will be 
the boiler or mechanical room. In this area will 
be found the various pieces of equipment for 
heating and cooling as well as all the tanks and 
pumps to keep ali the mechanical systems in 
operation, Each mechanical room will be of o 
size and shape that will satisfy the require 
menta for all the creature comforts that a mod- 
ern hotel has to offer. In this area will also be 
found all central ewitch gear that controls 
electric current for every purpose in the hotel 
complex. This domain belongs to the house 
engineer and, naturally, there should be pro- 
vision for an engineer's office, with a mechani- 
cal repair shop close by. There are o number of 
other shops that probably will be located in 
this area of the hotel. These would include a 
carpentry shop, an upholstery shop, and defi- 
nitely an erea for a locksmith, Somewhere in 
the area, where they are easily accessible, will 
be storage rooms in which will be kept o multi- 
tude of spare parts to service the hotel. Some of 
this storage space will be used for mechanical 
equipment replacements, and other storage 
areas will contain spare parts for the furniture, 
carpet replacements, wallpaper replacements, 
cleaning materials, and cleaning equipment 
that will be used by the house porters. 

There will be another area which, technically, 
belongs to the back of the house. This area will 
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be occupied by personnel that very often come 
in contact with the guests, and the strategic 
location of these back-of-the-house facilities 
will be controlied entirely by what happens in 
the front of the house. Included in these areas 
you will find accounting and bookkeeping 
offices (which back up the front cashiers); 
reservations offices (which back up to the 
front registration desk); and offices for man- 
agement, which will include a reception area, a 
manager's office, and an assistant manager's 
office. In this pert of the hotel complex one 
would usually find the head of the food and 
beverage department, who may double as the 
banquet manager. There will be a mail sorting 
room, which might well be placed behind the 
registration desk, since guests’ mail is deliv- 
ered at this point. More will be said about all 
these spaces when front-of-the-house operation 
is discussed further. Before leaving this area, 
we should note the fact that there will probably 
be 8 secretarial pool to handle all the spaces 
that have been enumerated above. We will be 
referring to all the above spaces on the admin- 
istrative area. 


FRONT OF THE HOUSE 


We have now established the activity which 
controls the pian of a hotel as far as the back 
of the house is concerned. We will now exam- 
ine what happens in the so-called “front of the 
house" — that area which concerns itself with 
the guest as distinct from that srea which 
concerns itself with the smooth functioning of 
the hotel. It must be borne in mind that a hotel, 
like Janus, wears two faces, The guest or the 
paying customer sees only the front of the 
house, and this must be all that he desires —a 
wish fulfillment, an ego builder, a status sym- 
bol, and above all else o pleasant and satisfy- 
ing place in which he will spend a night, @ 
week, or 6 month. The back of the house, which 
has already been discussed, is where all that 
makes this happen takes place. These are the 
ereas of burnishing, butchering, baking; of 
boilers, motors, compressors, and ovens, The 
Quest never sees all this, but these unseen 
spaces will precisely determine his degree of 
contentment, These are the areas that will 
ultimately dictate whether the hotel will run at 
a profit or a loss. The tront of the house com- 
prises every area that the guest will see; 
lobbies, dining spaces, rest rooms, passenger 
elevators, corridors, hotel rooms, etc. These 
Speces must be handled and planned with one 
thought in mind: the convenience and contin- 
ued approbation of the guests. 

Let us now accompany our arriving guest 
from the time his car or taxi pulls up to the 
main entrance. As the guest enters the main 
entrance (and there should be only one main 
entrance), he should be overcome with a feel- 
ing of serenity, welcome, and definitely a com- 
plete absence of confusion, The registration 
desk and the elevators should and must be 
immediately apparent. The registration area 
consists of 6 front desk, behind which is 6 
registration clerk, behind whom is the key and 
mail rack, and behind that the various admin- 
istration spaces. At this point let us consider 
the registration process itself. (See Fig. 4.) 


Guest Registration 


A hotel registration desk must be located so 
that it is immediately visible as one enters the 
hotel lobby. The size of the desk will be deter- 
mined by the size of the hotel. There is no 
special rule to be followed except that « hotel 
of let us say, 2,000 rooms might have anywhere 
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from four to six registration clerks, while a 
hotel of 100 to 200 roams will have one or at 
most two spaces at which quests may register. 
There are certain requirements for the clerk 
behind the desk as far as equipment is con- 
cerned, The simplest arrangement will call for 
a suitable file containing advance reservation 
cards requesting space, so that the clerk can 
quickly check what room has been reserved for 
what particular guest. Another mandatory 
piece of equipment is a slip or card file which, 
at a glance, indicates which rooms are occu- 
pied and which rooms are open. Occupied room 
spaces will have a card with the name of the 
quest and probably the date when the guest 
intends to leave. As soon as the quest checks 
in, a card is slipped into the space for the room, 
indicating that the room is now occupied. This, 
the simplest form of registration, is applicable 
to the smaller hoteis. Larger hotels have far 
more sophisticated equipment, much of it 
electronically controlled, which serves to indi- 
cate time of arrival of guests who have made 
reservations, time of departure of guests who 
are already checked into the hotel, and systems 
whereby the registration clerk can also be 
informed whether the room has been vacated 
and whether the room has already been made 
up by the maid on the floor and is ready to re- 
ceive a new guest. The architect should ac- 
quaint himself with the requirements of the 
front desk and also be aware of certain com- 
panies who manufacture the filing systems and 
the electronic equipment which is used for res- 
ervation and guest control. 


Advance Reservations 


The hotel industry depends primarily on 
advance reservations to keep its rooms filled. 
The traveling public is aware of this fact, and 
most travelers will book their reservations in 
advance. Chain hotets and chain motels have 
developed complicated and efficient electronic 
systems for advance reservation bookings 
which are made from any point within the 
chain. The systems employed are very much 
like the systems now being used by airlines for 
bookings and reservations. Terminal points in 
the larger hotels have automatic electric equip- 
ment which types out the name, date of arrival, 
anticipated length of stay, and type of accom- 
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modations requested, Whether the system be 
the involved electronic system or whether it 
be a reservation made by telephone or wire, a 
reservation clerk within a reservation office in 
the hotel! will take care of all these requests for 
rooms, Since questions do arise at the time 
when the quest is checking in, the location of 
the reservation office must obviously be as 
close to the front desk as the plan will permit. 
This will enable a reservation clerk to go back 
to the reservation department to check on a 
questionable reservation or to adjust any 
problems which may arise at the time that the 
new guests are checking in. 


Mail and Keys 


There are two other services that the front or 
registration desk must perform. The first and 
obvious one is to serve as the place where the 
room keys are kept. Some of the larger hotels 
have room-key clerks whose functions consist 
only of receiving keys from guests as they 
leave the hotel and giving the incoming guests, 
either upon registration or during their stay, 
the keys to their rooms. If the registration 
clerk handles the keys, then obviously the key 
rack is directly behind the desk, easily accessi- 
ble to the registration clerk, If the hotel is large 
enough to require @ separate area and separate 
personne! for handling of keys, this function 
will usually be alongside the actual registration 
desk. Since it is comparatively simple for some- 
one to ask for a key who is not entitled to it 
and who may be using that key to enter and 
rob an absent guest, it behooves the architect 
to realize that some control is necessary in the 
handing out of keys to make sure that keys are 
given only to the registered guests for that 
particular room. Mail is also handled in most 
hotels at the registration desk, which dictates 
that keys and mail slots sre designed as one 
unit and placed directly behind the registration 
desk. Where a hotel is large enough to require 
special key clerks, the same clerks will proba- 
bly handle all incoming mail for the quests. If 
at all possible, mail sorting and handling 
should be done in an area where the guest does 
not see this operation take place. Ideally it 
would be behind the mail and key rack, A well- 
designed unit will be worked out so that a mail 
clerk can place the mail into the individual 


mail slots from behind, rather than working in 
the front and interfering with the activity of 
the registration clerk. 


Cashier 


The average hotel usually has the cashier's 
counter located adjacent to the registration 
desk. There is no hard and fast rule concerning 
this close interrelationship, The larger hotels 
may place cashiers in the so-called “front desk” 
area but somewhat remote from the actual 
registration desk. There are times in large 
hotels, especially those catering to conven- 
tions, where one convention is checking out 
while another is checking in, This will make for 
traffic congestion and some confusion. Such a 
situation can be avoided by planning the regis- 
tration and cashier facilities so that lines 
forming in front of the registration desk do not 
conflict with lines forming at the cashier's 
counter. 

The cashier in the smatier hotels will handle 
most of the bookkeeping, This is done by 
means of today’s quick and efficient electric 
bookkeeping machines, Very often the night 
eashier will handle a good deal of the book- 
keeping, relieving the daytime staff of this 
chore, Larger hotels will have a complete book- 
keeping department. This will require more 
than just the actual cashiers, who remain at 
their stations, while the bookkeeping depart- 
ment handles all entries and bookkeeping for 
the guests. It is obvious that this bookkeeping 
department should be close to if not backed up 
to the front desk cashiers, so that any ques- 
tions of charges can be quickly checked and 
adjusted by the cashier, who will contact the 
bookkeeping department for clarification or 
corrections in the quests’ bills. 

Conveniences will usually be found in the 
cashier's area for guests who bring valuables 
with them, whether it be cash, jewelry, or 
important papers, Guests are requested by 
hotel management to leave such valuables in 
the hotels safe deposit boxes or vault, It is 
desirable to have the guest transfer his 
valuables to a cashier out of sight of the public 
eccupying the main lobby. Therefore, a small 
closed room is normally provided. The quest 
enters this room and gives the valuables to the 
cashier through a pass-through window, This 
pass-through window should have a view of the 
vault or the safe so that the guest can watch 
his valuables being deposited properly, Where 
sate deposit boxes are furnished by the hotel, 
the cashier will hand a key to the guest. The 
same procedure will be followed when the 
guest wishes to withdraw his valuables from 
the safekeeping of the hotel. This convenience 
is especially useful in large resort or conven: 
tion hotels where women guests will be wear- 
ing jewelry on special occasions. A closed 
room makes it possible for the quest to deliver 
and receive the jewelry without being observed, 
® precaution that is most necessary in today's 
theft-prone society 

A hotel cashier must also handle the cash 
from restaurants and coffee shop. The cash- 
iers in these facilities will be bringing their 
cash receipts to the central cashier. In a 
small hotel, this can be done directly with- 
out any concern about the transfer of the 
funds from the restaurant and coffee shop 
to the cashier. In large hotels, where there 
are a number of restaurants and other fa- 
cilities which entail cash payment, special 
arrangements should be made for the handling 
of this cash and, in some instances, safety 
deposit boxes or vaults are provided so that 
the money can be stored when it is brought to 
the cashier space at off hours and held until 
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Fig. 5 (a) Uris Brothers Hotel, New York. (b) Americana Hotel, New York, typical tower room. (c) Loews N.Y. Motel, 
typical room. (d) Causeway Inn, Tampa, Florida. 
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Fig. 5 (cont.) (e) Tampa International Inn, Tampa, Florida. (f) Indies House, Duck Key, Florida. (g) Americana 
Hotel, Bal Harbour, Florida, (h) Paradise Island Hotel, Paradise Island, Bahamas. (i) Americana of Puerto Rico, 
typical room layout. (j) Massena Motor Inn, Massena, N.Y. 
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Fig. 5 (cont.) (k) Chicopee Motor Inn, Chicopee, Massachusetts. (1) and (m) Thomas Circle Motor Hotel, Washington, 
D.C. (n) Riverview Motor Hotel, New York. 
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normal cashier operations begin in the morn- 
ing, at which time receipts from the night be- 
fore are taken out and properly credited. This 
system is very much like a night depository in 
@ bank, More and more hotels are installing 
pneumatic tube systems for the transfer of 
guests’ checks directly to the coshier. These 
checks will be coming from various dining 
rooms and cocktail lounges as well as from 
the coffee shop and from the room-service area. 
These checks for food, beverages, etc., which 
have been signed by the guests, should be 
transterred eas quickly as possible to the cash- 
ior. This is especially important when a quest 
is checking out a short time after having siqned 
o check for food or beverages or such items 
as laundry and valet, Charges for telephone 
calls will have to be forwarded to the cashier 
also. Many hotels are using an electric count- 
ing device visible to the cashier which indicates 
the number of calls made by the guest while 
occupying his room, These indicators function 
automatically but must be supplemented when- 
ever long-distance calis are made by guests. 
Such supplemental information is fed to the 
cashier by the telephone department. 


Administrative Area 


The administration of a hotel operation de- 
pends entirely upon its size. A small hotel will 
most likely have an office for a manager, who 
may have his secretary working in the same 
room with him, The door to his office taces 
the public lobby, and an additional door is pro- 
vided so that he can go from his office to the 
front desk. This is the simplest operation and 
is found only in the smaller hotels. A larger, 
medium-sized hotel will have a manager and an 
assistant manager and, as ae rule, there will 
be a reception office where one or two typist- 
receptionists will be acting as 6 buffer between 
the public and the manager. As a hotel project 
grows larger, the sdministrative ares grows 
more complex. Aside from the manager and the 
assistant menager, there may be an office for 
8 food and beverage manager and o banquet 
manager. A larger hotel, with sizable conven- 
tion facilities, will also have an office for the 
convention manager and his assistants. Obvi- 
ously, a8 the complexity of the office and 
administrative area grows, » more careful and 
detailed study is, perforce, made to arrange 
# amoothly functioning suite of administrative 
offices together with secretarial pools, book- 
keepers, teletype machines, & mailroom tor 
incoming mail and for voluminous outgoing 
mail, etc. The accompanying illustrations show 
how these areas have been handled in various 
hotels. It must be borne in mind that this front 
of the house works closely with the back of the 
house, Many of the people in the administrative 
area will deal with guests as well as hotel cus- 
tomers seeking to arrange for luncheons, 
banquets, and conventions. Accessibility to the 
public, therefore, is of the utmost importance. 








Restaurant Facilities 


Every hotel, whether it has 50 roome or 2,000, 
muat consider the feeding of guests. Smal! 
hotels may get by with a pleasant coffee shop 
restaurant. This type of unit is becoming more 
populer in the smaller hotel where feeding 
facilities are kept to a minimum. Such a facility 
would be the type where quick coffee shop 
service could be offered a guest, either et 5 
counter or at a table, and where, within the 
Same space, more leisurely dining could be 
provided. The difference between the two 
is achieved primarily through decor and 
atmosphere rather than any physical or struc- 





tural arrangement. in such a facility, it is poss 
bie to take care of a large breakfast business 
using the entire facility. There are occasions 
when a visual separation between coffee shop 
and restaurant is made movable, so it can be 
teken away during the broakfast-hour rush, 
For luncheon, the division is reestablished, 
making it possible to serve quick meals for 
those in a hurry in the coffee shop a and 
more leisurely luncheons in the restaurant 
portion. In the evening, it is possible to get 
8 more permanent type of separation between 
coffee shop and restaurant by pushing the cof- 
fee shop separator around the counter area, 
thus allowing for maximum table and seating 
arrangements in the so-called restaurant area 
when the coffee shop is doing a minimum bus- 
iness. Under normal situations there will be a 
cocktail lounge or beverage bar even in the 
smallest dining facility. The larger hotel will 
have a pleasant coffee shop for quick service 
and for simpler meals, whereas e restaurant, 
with its appropriate decor for more leisurely 
dining, will offer » more varied menu with 
probably higher cost per meal than in the 
coffee shop. The cocktail lounge will usually 
be found close to the dining room so that hotel 
guests can pause for a cocktail before lunch or 
dinner, or while waiting, before going to the 
dining room, to meet friends or other guests, 
Where convention facilities are offered within 
a hotel, it is wise to have 5 bar placed close to 
the convention facilities. Conventioneers seem 
to have a propensity for a cocktail before or 
after meetings. This impulse-type of beverage 
buying is boosted tremendously if beverage 
facilities are placed in the normal path of trat- 
fic. Large convention and banquet facilities 
usually provide a fixed or portable bar arrange- 
ment in the preassembly or foyer areas to take 
care of pauses between meetings and semi- 
nars and to fill those pauses with a facility 
that will provide a “pause that refreshes.” 
There is no special requirement for the design 
of hotel restaurants, bers, cocktail lounges, 
and coffee shops which are in any way dif- 
ferent from the standard requirements for 
any such facility. Attention is called to the 
fact that people stoying at hotels have a ten- 
dency to seek out highly touted specialty 
restaurants within an ares rather than eating 
their meals in the hotel. This is especially true 
for evening dining. Toward that end, hotels 
more and more are turning to specialty res- 
taurants whose specialty ia not only food but 
also decor, so that they can compete favorably 
with individual restaurants in the general area 
of the hotel, The same hotel kitchen can pre- 
pare almost any type of special food including 
Chinese, Polynesian, seafood, or gourmet 
dishes. The important thing to remember in lay- 
ing out these spaces is that the decor must be 
developed to entice the hotel guests to eat in 
the hotel rather than outside in other specialty 
restaurants, Continuing in this vein of special- 
ized feeding, some hotels are installing root- 
top restaurants where a view of the city or the 
general area is available and in which fairly 
limited manus are offered — mostly open-hearth 
kitchen service which includes steaks, chops, 
and cuts of roast beef. Such » menu requires 
8 very small kitchen and obviates the need for 
creating large, expensive facilities on a root 
for specialty cooking. Wherever a rooftop 
restaurant is created, the architect must bear 
in mind that there will be increased traffic in 
the elevators taking diners from both in and 
outside the hotel to this specialized rooftop 
facility. And don't forget that, because of public 
assembly requirements, the stairs must be 
sized larger. Supper clubs or nightclubs will 
siso be found in the larger hotels. When faced 





with this type of dining and entertainment 
feature, the plans must include not only a stage 
of sorts, together with the sttendant stage 
lighting, but also dressing rooms for pertorm- 
era and a room for the orchestra. It is highly 
desirable to keep such an adjunct 46 close to 
the main kitchen as possible. In the planning 
of large hotels that encompass all the dining 
facilities already mentioned, it may not be 
possible to operate out of one central kitchen, 
In this case there may be several kitchens, 
preferably on @ horizontal core, so that there 
ia the possibility of vertical distribution of food 
from the preparation areas which would prob- 
ably be on the lower level, 


Lobbies 


Every hotel, regardiess of its size, must have 
a public lobby. The size of the lobby is largely 
determined by the number of guest rooms a8 
well as by the type of hotel that is on the archi- 
tect's drawing boards. It goes without saying 
that the larger the hotel, the larger the lobby. 
The lobby will also have to be larger in a resort 
or convention hotel. A resort hotel will require 
a large lobby because guests will congregate 
there in the evening. A hotel catering to con- 
ventions needs a large lobby because here 
again there is a constant gathering of conven- 
tioneers before they go off to lectures, semi- 
nars, meetings, luncheons, and dinners, There 
is no rule of thumb to determine the size of a 
lobby. One must proceed by making a careful 
study of similar types of hotels and arrive at 
decisions after discussions with hotel opera- 
tors and managers, A hotel lobby sets the mood 
for a hotel. This space, more than any other, 
will create the first and usually the most lasting 
impression. Furnishings, color, finishing mate- 
rials, lighting, and decor must create the proper 
ambience regardless of whether the hotel is 
large or small, ina city or a resort, moderately 
priced or expensive. The interior designer 
plays & most vital part in planning and design- 
ing hotel lobbies. 


Elevators 


Except for one- and two-story motels, every 
hotel and motel will use elevators to take 
guests from the point at which they have 
checked in up to the floor where the guest's 
room is located, Elevators should be located 
so that they are immediately visible, either 
from the entrance of the hote! or from the 
check-in or registration area. Another consid- 
eration in the planning of elevators is that of 
their location on the guest-room floors. It is 
advisable to place them centrally so that the 
distance walked by a quest in any direction 
is reduced to a minimum. It would obviously 
be wrong to place the elevators at the end of 
a long corridor. It would be far better to have 
these elevators placed so that they sre about 
midway between the two ends of the guest- 
room corridor. The number, size, and speed 
of the required elevators is beat determined by 
the elevator companies themselves. It would 
not be wise for the architect to make a determi- 
nation as to these factors. Elevator companies 
can give the answers when facts and figures 
are given to them, and it is they who will inform 
the architect what the number and size as well 
os the speed of the elevators should be. Moat 
elevator companies are computerizing this 
information and can furnish it to the architect 
within a metter of hours. The designer should 
bear in mind that the elevator is part of the 
hotel atmosphere and, just as it is important 
to create the proper ambience in the lobbies, 
it is important to create and to carry out this 





pleasant feeling in the elevators, since they 
are the transitional points from lobby to guest- 
room floor. 

Under no circumstances should guest ele- 
vators be used for service. Service elevators 
are separate and apart. Many hotel designs 
indicate the service elevators within the same 
general ar as the passenger elevators, but 
this need not necessarily be so. Each bank 
of elevators should be strategically located 
to best service the front of the house (guests) 
or the back of the house. 

Before leaving the subject of lobby design, 
attention is called to the location of the bell 
captain's station. The bell captain's station 
should be located so there is a commanding 
view of the hotel entrance, the registration 
desk, the cashier, and the elevators. If the hotel 
is to render the proper kind of service, it is up 
to the bell captain to see that the arriving or 
departing guest is properly taken care of. He 
must see to it that there is # bellman or @ bell- 
boy available for the luggage going into the 
hotel and the luggage going out of the hotel. 
Incidentally, this is also a form of safeguard 
to see that quests departing the hotel stop at 
the cashier and take care of their bills before 
leaving. The bell captain should have at his 
disposal o storage space for small parcels 
which may be left for absent guests and which 
he will eventually deliver when the guests 
return to the hotel. Somewhere in the lobby 
there should be a rather large storage space 
for luggage which may be left by guests after 
checking out but prior to departing. In very 
active hotels with a high occupancy, there is 
@ mandatory check-out time. Very often the 
guest is not going to leave the hotel until sev- 
ers! hours after the check-out time, Under 
those circumstances, the quest will leave his 
luggage with the bell captain after checking 
out, but he will remain in the hotel until it is 
time for him to depart via his car or to the rail- 
road terminal or airport. 








Guest-Floor Corridors 


We will now accompany our guest from the 
elevator to the guest's room, As the elevator 
doors open, the guest should find himself in 
an area which can be designated as an ele 
vator foyer. This may be @ large open space 
or 8 space slightly wider than the corridor 
itself. Whatever its size, it should, by its width, 
denote the fact that it is the elevator foyer, 
it is wise to remember that no quest-room 
doors should be placed opposite the elevators. 
Guests coming or going late at night, coming 
out of getting into the elevators, may talk 
loudly or may be too noisy, in which case they 
would be disturbing quests whose doors open 
off this area. The foyer should be further 
demarked from the guest-room corridor by its 
decor and lighting, It is always a thoughtful 
touch to have certain appurtenances which 
indicate consideration for the guest in the total 
overall planning, One of these appurtenances 
would be a small bench or some type of seat 
for guests who may want to wait in the foyer 
for the elevator or who may be waiting to meet 
someone else on the floor, It is also a thought- 
ful gesture to have a full-length mirror in this 
area; men as well as women guests appreciate 
the chance to have a look at themselves before 
descending to the main lobby floor. There 
should obviously be @ good-sized ash receiver 
for cigarettes, cigars, and other trash nui- 
sances that the guest may want to get rid of 
before getting into the elevator. 

The quest-floor corridors are transitional 
spaces between the public space, which has 
already been discussed, and the guest room, 


which will be discussed further below, The 
first problem the architect faces is # question 
of dimension—width and length. Let us con- 
sider the advisable length of a corridor first 
Good practice indicates that a corridor should, 
if at all possible, not be over 100 ft in length. 
it sometimes occurs that, because of the size 
of the hotel or its configuration, corridors may 
be longer. There are a number of hotels where 
corridors stretch out for over 200 ft. The archi- 
tect would be well advised to introduce an 
interruption of some sort in his corridor plan- 
ning to keep the guest from feeling os if his 
approach to his room were an endless path. 
The interruption may be by means of « change 
in dimension or, if the plan permits, 6 change in 
direction, The long look of a corridor may be 
relieved by means of appropriate lighting and 
decor. Where a corridor turns at right angles 
or at any angle, it would be well to arrange 
for a secondary foyer effect to give the quest 
a second breath, so to speak, before continuing 
along the corridor to his room. There is very 
little choice in the width of a corridor. Normal- 
ly, 6 ft is considered an adequate width, al- 
though some hotels have made do with only 5 
ft. This could well suffice if the corridor was 
a rather short one, Another expedient, which 
may be used either in a narrow corridor (under 
6 ft) or a standard-width corridor, would be the 
device of recessing the bedroom or guest-room 
doors. Setting doors back from the corridor 
wall 1 ft or even as much as 2 ft gives an appar: 
ent width to the corridor and, what is more 
important, it gives each room entrance its own 
sense of privacy and individuality. It is normal 
to pair guest-room doors and therefore the 
recess or door alcove would normally be the 
width of two doors or 8 minimum of 6 ft and a 
depth ranging anywhere from 6 in. to 2 ft. An 
expedient that always helps acorridorto appear 
shorter is that of creating a change in the 
colors of the recesses, which under ideal con- 
ditions would be opposite each other on either 
side of the corridor. If this is possible in the 
plan, and it usually works out that way, a break 
in the carpet color or design in this area as well 
as oe change in the color scheme for each 
entrance-door alcove creates a pleasant feeling 
of pause or interlude along @ long corridor. 
Lighting will also play an important part in 
making corridors seem more interesting and 
less stretched out. IMuminating the alcove 
sreas is always a pleasant device. In the first 
plece, it makes the numbers of the doors 
immediately visible, and in the second place, 
it gives the guest a sense of comfort to know 
that no one could be lurking in the door alcove 
where deep shadows might hide him. Lighting 
always crestes an ambiance of hospitality, 
and lights would be best placed in these door 
alcoves, This is not a hard and fast rule, In 
many instances, the interior designer or the 
architect may decide that lighting slong the 
blank wall between the guestroom doors 
would serve his purpose better. All this, of 
course, is @ matter of individual taste as well 
as of the wishes of the hotel operator, Another 
small but important factor is the design of the 
guest-room door itself. A flush panel door is 
the least expensive but also the least desirable 
type of door for a guest room. If only o flush 
door is used, strong color might be helpful, 
or the use of natural wood finishes would be 
pleasant, If at all possible, some form of decor 
on the door will create a sense of inviting 
hospitality for the arriving guest. Another 
thing to be borne in mind is that the guest 
must be able to recognize his room number, 
and such a room number might well be an 
attractive decorative adjunct in this area. Some 
hotels have used room numbers placed to the 
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side of the door rather than on the door it- 
self. Here again, the ingenuity of the designer 
comes into play. It is not the intention of this 
dissertation to discuss color, but wall covering 
and wall colors in corridors are most important. 
it must be borne in mind that along these corri- 
dors pass endiess numbers of pieces of lug- 
gage carried by the guest or the bellboy. 
Luggage may also be transported by means of 
trolleys. In any case, the lower portion of the 
wall will be subjected to brutal abuse by being 
banged with luggage or trolleys. The lower por- 
tion of the wall, therefore, might well be 
designed as a dado made of o bruise- and 
shock-resistant material or merely marked off 
with a contrasting color or wall covering, Thus 
the lower walls in the corridor can be repainted 
or repapered when they have been sufficiently 
scuffed while the upper walls may remain as 
they are. This can result in considerable 
savings to the hotel operator. 


Guest Rooms 


Everything that has been said about hotels 
thus far may be considered peripheral to the 
prime product that a hotel has to offer, namely, 
the guest rooms. This is the final product that 
is to be sold, In connection with this thought, 
it is well to remember (although this may not 
have any influence on the planning or the archi- 
tecture of a hotel) that, unlike an item on a 
merchant's shelf, a guest room that is not sold 
one night means a complete loss. It would be 
as if a grocer were forced to throw out each 
day's unsold supply of boxed cereal and to lay 
in a fresh supply every morning, That is @ pre- 
cise analogy to the situation of the hotel man 
and his guest rooms. The room that is not sold 
and the revenue that is lost can never be re- 
covered (Fig. 5). 

Now let us have a look at the guest room 
itself. The first consideration is that of size. 
The accompanying illustrations of guest rooms 
in hotels designed by the authors show as wide 
o variety of dimensions as an architect may 
encounter. For the moment, let us eliminate 
the space taken by a bathroom and o closet 
and consider the actual room itself. The length 
and width are determined by the amount of 
furniture that is to go into the room and by 
the degree of luxury that the hotel operator 
wishes to achieve. Let us consider the latter 
first. It is an obvious truism thet the luxury 
of space is an expensive one when considered 
in the light of construction costs. Space, how- 
ever, does convey ao feeling of luxury and, 
where an operstor is siming for the high-priced 
market, it would be well to create rooms that 
are sized not for the actual furniture require- 
ments but for the sheer luxury of spaciousness, 

And now to the first premise— namely, what 
furniture should go in and what size room 
should accommodate the furnishings. In order 
to understand furniture requirements, it is 
important to have a knowledge of the various 
types of rooms that a hotel or motel offers 
guests, The most common room in the hotel 
field today is the twin-bedded room. Then 
we have the possibility of a single occupancy 
room, and, lastly, studio rooms or suites. The 
twin-bedded room, the most common in hotels 
generally, will vary in length depending on 
the type of bed that the operator wishes to 
install. The smallest unit will have o pair of 
twin beds. The first question that arises in con- 
sidering twin beds is whether there will be o 
night table between the beds of whether the 
two beds will be placed side by side. Rooms 
contsining twin beds, with a night table be- 
tween them, are preferred by most hotel opera- 
tors because there are many double occupan- 
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cies that do not necessarily involve married 
couples. For instance, the occupants might 
be two women, two men, or one adult and one 
child, and in these instances it is always desir- 
able to provide separate beds. As an example, 
two men traveling together would much preter 
to have their beds separated than to sleep side 
by side. Economy in space and tength of room 
can be achieved by placing beds side by side, 
but although such an arrangement is often 
used, it is not the best one. 

The next consideration is the size of the beds 
themselves. There are single beds which are 
3 ft 6 in. wide, @ full-sized bed which is 4 ft 
6 in,, @ queen-sized bed which is 5 ft wide, 
and a king-sized bed which is 6 ft wide. Pre- 
sently, all beds are still being made in a 6-ft 
6-in. length dimension. Since the average 
American is growing teller and taller, it would 
be wise to consider 7-ft beds as a standard, 
since it will not be long before such beds will 
be introduced into most hotels. One reason 
for the queen-sized bed is the comfort of the 
guests. Many guests would appreciate the 
extra width of a queen-sized bed, and it is possi- 
ble for families traveling together to have an 
adult and a child sleep in the same bed. Where 
king-sized beds are employed (and this will be 
found most often in motels), two adults may 
occupy one bed, so that a two-bed room may 
take a family of four people. 

in connection with beds, it is wise to remem- 
ber that the headboard, which seems like an 
anachronism in home furnishing, is a most 
important feature in hotels. Guests like to read 
in bed, and because of the widespread use of 
hair preparations, the headboard portion of the 
bed is subjected to heavy wear and soiling. 
Whether a headboard is provided or whether 
some other device such es a flat cushion 
against the wall or any other ingenious arrange- 
ment that the interior designer may come up 
with is used, headboards are definitely o part of 
hotel equipment. Beds, as a rule, come on 
glides or coasters in one form or another so 
that they can be moved when the maid comes 
in to make up the beds. Movement of beds is 
most important, so that maids and porters 
can clean under them, Nothing is more disturb- 
ing to 8 guest than to look under a bed and see 
an accumulation of carpet fluff and discarded 
cigarette butts, 

Now that we have discussed beds, we know 
that we must have at least 7 ft 6 in. from the 
wall to the front edge of our newer anticipated 
7-ft beds. If at all possible, there should be a 
3-ft aisle and, if no furniture is placed op- 
posite the bed (s very unlikely arrangement), 
then the width of the room would be a mini- 
mum of 10 ft6in, Where furniture will be placed 
on the wall opposite the bed, such furniture 
will most likely consist of a dresser or cup- 
board with drawers. Such a piece of furniture 
requires a minimum of 18 in. in width and most 
likely an optimum width of 24 in. It must be 
remembered that drawers have to be opened, 
and the guest will need room to stand in front 
of the dresser to open the drawer without 
being forced to sit down on the bed while doing 
80. Therefore, a 3-ft aisie again comes into play. 
lf we consider the 7 ft 6 in, required for the bed, 
3 ft for the aisle, and 2 ft for the dresser, we 
have an optimum room dimension of 12 ft 6 in. 
between walls. This is a minimum dimension, 
and if the plan and the budget permit, another 
6 in. would be a most welcome spatial device. 

Let us now consider the length of the room. 
This dimension will vary depending upon the 
types of beds used— queen, king, or standard 
twin — but this is only part of our consideration. 
it is necessary in each room to provide not only 
sleeping facilities but also sitting facilities. 





The most common arrangement found in most 
hotels consists of two comfortable armchairs 
with a cocktail table between them. A cam- 
fortable chair will require a depth of least 30 
in. and another 30 in, of leg space in front of 
it, which means that we need at least 5 ft from 
the wall before we encounter the first piece 
of furniture, which will probably be a bed. The 
furniture placement will usually call for the 
chairs to be placed against the window wall. 
The reason is obvious. A view out of the win- 
dow is @ pleasant experience for someone using 
the guest room as a sitting room. In connec- 
tion with the so-called cocktail table, this may 
give way to a low table which may be used for 
dining, card playing, or writing. Many so-called 
“cocktail tables” are, in effect, pedestal stand- 
ing lamps which combine two pieces of furni- 
ture in one: the cocktail table and the standing 
lamp. Such an expedient is a space sever, since 
the light is exactly where it is wanted and there 
is no need for another movable lamp, In talking 
of lighting, we must bear in mind that we want 
not only « lamp or @ ceiling fixture over the 
sitting area but also adequate reading lights 
for the beds. The most often used arrangement 
is @ twin-headed lamp sitting on the night table 
between the two beds. Far from enough study 
has been done in this type of lighting, which 
would make it possible to give adequate and 
direct light for one guest who is reading in 
bed while the other guest can sleep without 
being disturbed by the light of his roommate. 
Lights may be placed over the headboards, but 
this means that two outlets may be required 
and certainly two luminaires instead of one, 

Another area that will need good lighting 
is the area which we will call the writing and 
makeup area. This is usually some sort of table 
arrangement where @ quest may sit and write 
or where a female quest can sit down and apply 
her makeup It has become rather standard to 
combine the dresser with its drawers with an- 
other piece of furniture which is called the 
dressing-writing table. This type of case goods 
is most often used, but it is by far the least 
desirable for s well-appointed room. Another 
piece of fixed furniture that is desirable is a 
luggage stand. Many hotels overiook this use- 
ful piece of furniture and supply folding lug- 
gage stands. These will serve adequately but, 
since the guest will usually leave his piece of 
of luggage in the room, it is far more desirable 
to have a pleasant piece of furniture than o fold- 
ing luggage rack. Before leaving the furnishing 
of the standard room, it should be noted that 
there should be at least one more chair in the 
room, This could be a straight-backed chair or 
a stool placed in front of the writing-makeup 
table. This will provide for three sitting pieces. 
If at all possible, a fourth chair should be con- 
sidered. It is far pleasanter to have four people 
sitting on chairs than to have three people 
supplied with chairs while the fourth visitor 
or guest has to sit on one of the beds. Between 
8 pair of twin beds, the ubiquitous nightstand 
with its small storage space betow is standard. 
A clever interior designer can improvise and 
create far better furnishing arrangements 
than the standard nightstands — arrangements 
which will give the room additional storage 
space. The cocktail table which has been pre- 
viously mentioned may weil give way to a 
dining table, which will serve the purpose far 
better because it can be used for setting down 
a drink or a book or a package and also for 
serving « meal (rather than depending upon the 
room-service trolley). In connection with the 
room-service trolley, the designer should bear 
in mind that if a dining table is not provided, 
there must be sufficient space in the room to 
set up & room-service table, This is wheeled in 


by the waiter, and it must then be possible to 
arrange at least two and sometimes more 
chairs sround it for the quests who wish to 
dine in their rooms. 

The luggage stand has already been men- 
tioned, but st hotels where the quests may be 
staying for as long as a week or more (this 
obviously will be the case in resort hotets), 
the designer should bear in mind that they 
will come with more than one piece of luggage. 
Some travelers carry four and six pieces, and 
where to put them in the standard room be- 
comes a serious problem. 

Lighting in the room, which has been partial- 
ly covered, will depend upon the interior de- 
signer. The necessary luminaires have already 
been discussed, but these may be supplement- 
ed with additional light to create o pleasanter 
ambience in the room. The contro! of these 
lights must be carefully considered. The sim- 
plest type of control will call for a switch at 
the door which will turn on one or two or even 
all the lights in the room. Most hotels and their 
designers give entirely too little thought to the 
switching arrangement for the control of lights. 
This leads to confusion on the part of the quest, 
who has to explore the room and decide which 
lights are controlled at their source. A great 
source of annoyance is the arrangement in 
which all the lights are controlled by one switch 
at the door and then each luminaire hes its 
own ON and OFF switch. It presents an annoy- 
ing and puzzling problem to the guest coming 
into the room or the guest who wants to turn 
out the lights when going to sleep. This prob- 
lem has been solved in many hotels by placing 
one light switch at the door to turn on one of 
the lights and then providing a battery of light 
switches at the bed which control the other 
lighting in the room. If this is not carefully 
thought out, a fuming guest will often com- 
ment that one has to be a lighting engineer 
in order to understand how to work the intri- 
cate switching arrangement. This is especially 
true if two-way switches are used, one at the 
door and one at the bed; then you may be sure 
thet the guests will become quite thoroughly 
confused, Such switching arrangements are 
prevalent in European hoteis, but there the 
problem is overcome by using graphic aymbola 
on each switch to make it possible for the 
traveler to figure out the intricacies of the 
light controls. Here we can give no advice other 
than to consider the problem carefully as if 
it were a problem in logistics. 

Thus far we have been speaking only of quest 
rooms with normal twin- or single-bed arrange- 
ments. Another popular arrangement in hotels 
is that of the so-called “studio room.” Dual 
sleep pieces have been developed which are 
comfortable sofas during the day and perfectly 
comfortable beds at night. In this context we 
are not speaking of the folding sofa beds. 
These should be used only as a last resort in 
hotel furnishings. They can never achieve the 
comfort of the standard bed, The dual sleep 
pieces we ore talking about come in various 
ingenious arrangements, but they are primarily 
beds which have some back-up arrangement 
80 that they become normal sofas when used 
for sitting. When they are moved out, rolled to a 
side, or adjusted in some other way to clear 
the backrest, they become full-width, full- 
length beds. The accompanying illustrations 
show some of the ways in which these dual 
sleep pieces may be used, The purpose of a 
studio arrangement is to enable the guest 
to use his room as a true sitting room. Many 
travelers use their rooms during the day to 
conduct business or to visit with friends. 
Obviously it is much pleasanter to sit in a room 
which looks like a living room than to ignore 


the beds, which may or may not have been 
made up when the guest receives company. 
Another reason for having these studio rooms 
is that they may double as sitting rooms for 
suites by having one room, which is a normal 
bedroom or quest room, adjoin another room 
which is furnished as a studio room, Thus the 
hotel can provide a two-room suite (obviously, 
connecting doors must be provided between 
these two accommodations), Betore leaving 
the question of adjoining rooms, the architect 
should determine with the hotel operator how 
many rooms will have adjoining doors. Too 
often the planner decides that all rooms should 
have interconnecting doors. These doors are 
® source of annoyance because, unless the 
finest type of sound barriers are used on them, 
these doors become a nuisance in that sound 
will travel more easily through doors than 
through wails, This is true in spite of the fact 
that a good installation will call for one door 
in each room, so that actually every connecting 
opening has two doors. Wherever the budget 
permits, a high-rated door is desirable, and if 
at all possible, a gasketing device should be 
employed to cut the sound transterence from 
one room to another, With regard to sound 
transference, the mechanical plans must indi- 
cate that base outlets and telephone outlets 
may not back up to esch other. This is one of 
the most troublesome ways of transmitting 
sound from one room to the other. It is econom- 
ical to back up electrical and telephone outlets, 
but it is a bad policy in hoteis. Outlets should 
be staggered to avoid sound transmission, 
The architect should definitely consider the 
decibel rating of his wall construction to try 
and cut sound transmission from one room to 
another. This usually edds to the cost of the 
hotel, but it is highly desirable. As one guest 
once said, he is tired of answering his phone 
when it is his neighbor's that is ringing; and as 
another guest once complained, every time his 
neighbor flushes the toilet, ha runs for the hills. 
Sound transmission is 6 nuisance in hotels 
and it should be carefully considered by the 
architect. 

Every hotel should have arrangements for 
suites of a permanent nature a8 opposed to a 
combination of a studio room with a typical 
guest room, Suites will be furnished like fine 
sitting rooms. They are used not only by the 
affluent traveler because he can afford it but 
also by travelers who do a good deal of enter- 
taining, especially business travelers who 
entertain clients and customers on their arrival 
in any given city. If a hotel offers convention 
facilities, it will require an inordinate number 
of suites. Conventions will mean that there 
will be a good deal of entertaining going on, 
and companies whose representatives are 
guests in the hotel will want good-sized suites 
for fairly large cocktail parties and other forms 
of entertainment, These large suites, incidental- 
ly, may double at times as seminar or conter- 
ence rooms. In this context the hotel may be 
asked to move most of the furniture out of the 
suite living room and bring in seminar chairs 
for meetings. If such will be the case, the plan- 
ner should provide for s storage room on each 
floor capable of holding alternate types of 
furniture to suit the requirements of guests 
using large suite-sitting rooms, These suites 
are also often used by two couples or by a large 
family, in which case the sitting room of the 
suite may be used for sleeping at night. In this 
case, dual sleep pieces will be required, but 
they will usually be the type that is referred to 
as a “davenport,” or the type of sofa which 
opens out to become # comfortable double bed 
(never as comfortable as a true bed), These 
suites should have a good-sized dining table 
with ao sufficient number of chairs, provision 





for an adequate desk (since some business may 
be carried on in that room), a sufficient nmum- 
ber of comfortable lounge chairs, and an acces- 
sory table. The decor of the room will depend 
upon the interior designer and the hotel opera- 
tor, who usually knows what he would like in 
these suites, It is a good practice to arrange the 
sitting room of a suite so that it connects with 
at least two bedrooms and, if at all possible, 
three and sometimes even four bedrooms. This 
will require some intricate planning, Suites 
will usually be found in the corner of a build- 
ing, which makes it possible for the planner 
to join up several bedrooms. 

There are times when suites sre not used, 
and the hotel should be able to rent each of the 
rooms in the suite separately. This means 
that each room will have its own separate key. 
A toyer which connects the bedrooms and the 
sitting area makes this separate keying of 
rooms possible. A single door or @ pair of 
doors leading to the foyer of the suite will be 
on one key, but by opening these doors tem- 
porarily (the plans should be devised so that 
the doors can be swung back and out of the 
way), the foyer becomes pert of the corridors 
and each room, including the sitting room, 
would have its own key. This makes for maxi- 
mum flexibility, so that the sitting room can be 
rented on an individual basis. A complete bath- 
room should be planned for each of the sitting 
rooms of a suite to make it possible to rent 
the rooms out singly. Even if the room is not 
rented singly, » bathroom or lavatory tacility 
certainly is needed in each living room or 
sitting room of a suite. Plumbing connections 
might well be arranged so that a ber can also 
be introduced in the sitting room. Since this 
room will be used for entertaining (either busi- 
ness or private), @ bar with water connection 
becomes a pleasant adjunct. 

There is # growing tendency in hotels and 
motels to create greater flexibility in meeting 
and seminar rooms that would be available to 
conventions. These rooms are so designed 
that they can be used a8 bedrooms when not 
required for meetings or other purposes when 
8 convention is in the hotel. Under this concept 
usually two rooms are divided by a foldaway 
partition, so that the two rooms can be thrown 
into one if o larger room is required. On other 
occasions, the one guest room may be used 
for very small mectings without being opened 
up to the adjoining guest room. in view of 
the fact that these rooms are designated for 
meetings, whether singly or in pairs, their 
furnishings are different from those of the stan- 
derd guest room. At the outset it must be 
determined that this will probably be used as 
a single room rather than a double room. The 
bed itself is placed in the wall, It is the type 
that swings up end is hidden in the wall. There 
are a number of manufacturers today who are 
making these hideaway beds, which are quite 
satisfactory for hotel use. It is possible, if so 
desired, to have two hideaway beds, in which 
case the room becomes a double room, The 
rest of the furniture is carefully considered 
so that it can be moved out of the way to open 
up the room for meetings or, at best, is sized 
so that it will not interfere with meetings in 
these rooms, Obviously, these rooms will 
be placed on the lowest floors so they can be 
close to the public spaces for the convenience 
of those who are going to use them for meet- 
ings of seminars in connection with a larger 
convention or meeting taking place in the hotel. 





Guest Bathrooms 


We are now ready to review the bathroom 
requirements in a hotel. The minimum bath- 
room will have se combination tub-shower, 
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a lavatory, and a water closet. Since the travel- 
ing public is very conscious of bathroom 
accommodations, the architect should give 4 
qood deal of thought to this feature in the hotel. 
The accompanying plans of the writer's proj- 
ects show verious arrangements of bathroom 
accommodations. An innovation devised by 
the writer's firm was the introduction of two 
lavatories in the bathroom facilities. These 
two lavatories may be right in the bathroom 
itself, they may be pulled out into a dressing 
area, or one lavatory may be placed in the bath- 
room and another outside the bathroom. This 
last arrangement is most desirable, so that if 
two people occupy a room, regardless of 
whether it is a husband and wife, two men, or 
two women traveling together, they have the 
use of the bathroom facilities without inter- 
fering with each other. It immediately becomes 
obvious that if, for instance, the husband is 
shaving, the wife can be taking a bath or 
shower — and other possibilities are immediate- 
ly self-evident, 

European hotels invariably have not only 
the tub, water closet, and lavatory but also 6 
bidet. This is a particularly European custom, 
and we are finding that in many hotels in Amer- 
ica the bidet is being introduced, Obviously, 
this additional feature is found only in the most 
luxurious hotels. Taking the water closet as 
the first of the fixtures in the bathroom, there 
is one word of caution. A noisy flushing toilet 
is 8 disturbing noise element not only to the 
occupants of the room but also to the oc- 
cupants of the adjoining rooms. Flushometers 
are not desirable because they are noisy. There 
are noi ss flushometers, but they are quite 
expensive. The average hotel uses a silent 
tank-type of toilet as the most expedient type of 
water closet for hotels. A wall-hung unit makes 
cleaning of hotel bathrooms easier for the 
maid, but again, its economics will determine 
whether this fairly expensive type of installa- 
tion is warranted. The tub in a guest room is 
normally a 5-ft tub. A good hotel installation 
will go for the additional expense and the 
additional dimension by installing 5-ft 6-in. 
tubs. The European hotels invariably heve at 
least a 5-ft 6-in. tub, and there are many luxury 
hotels with 6-ft tubs. The normal shower head 
becomes standard in all hotels, although there 
is a growing tendency to using the so-called 
“telephone shower head.” This is a hand- 
operated shower head which is more common 
in Europe than it is in Americe. Manufacturers 
of bathroom equipment have devised a hand- 
held shower head which operates as well as the 
normal wall shower head, and by using two 
movable shower-head supports, one at the nor- 
mat hand level and one at the higher level where 
a fixed shower head normally would occur, 
the guest has the option of allowing the hand- 
type shower head to remain in a standard 
position or to remove it and use it as he 
pleases. This type of shower head, incidentally, 
is also convenient for women guests washing 
their hair. 

Recently, most bathroom fixture companies 
have been turning their attention to some form 
of fiber glass or plastic tub and shower ar- 
rangements that can be delivered either in one 
piece or in several sections. This eliminates 
the necessity for the use of tile or other imper- 
vious wall material in this area. These one- 
piece installations are still in the early stages 
of development, but eventually hotels will be 
turning to them for ecanomy in construction 
and for simplicity in installation, The standard 
one-piece lavatory is fast disappearing from 
hotels. Instead, o lavatory is becoming a shelf 
arrangement into which the bowl is sunk. 
Usually, a marble slab with a cutout to receive 
the lavatory bowl is used, There are many 
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companies manufacturing synthetic marble 
that make the bow! and the ledge in one piece. 
This is highly desirable in hotels, but care 
should be exercised to make sure that the 
synthetic material can withstand cigarette 
burns, alcohol stains, and the general abuse 
that these areas get. Older hotels used to have 
ice-water connections in the lavatory. This is 
now o thing of the past because most hotels 
provide ice makers in corridors as a nice touch 
for the guests, who can fetch their own ice 
cubes for cold water or for cold drinks. 

Another consideration in bathroom is the 
so-called “medicine cabinet.” Since guests 
really do not carry medicines any more, it is 
advisable to eliminate this facility entirely. 
If a medicine cabinet is used, very often a guest 
will place shaving materials, lotions, etc., in 
the cabinet and upon leaving the hotel forget 
to look in it, therefore leaving behind his or 
her toiletries. It is preferable to have a ledge 
on which toiletries may be placed, where they 
are conveniently reached, and where, obvious- 
ly, they will not be left when the quest checks 
out. There are a number of appurtenances that 
will be placed in the washing area, such as a 
tumbler holder or toothbrush holder, but here 
again the tendency is to leave out these pieces 
of hardware, although a receptacle for toilet 
tissues is desirable and should be included. 
if a ledge is used, the toilet tissue holder can be 
placed within the recess of the ledge, as can be 
the tumbler holders and the toothbrush hold- 
ers, Obviously, an electrical convenience out- 
let must be placed in this area for electric 
shavers, electric toothbrushes, and other elec- 
trical gadgets that today's traveler takes with 
him. A slot receptacle for used razor blades 
should not be forgotten. 

Towel! bars must be strategically placed so 
that the guest can reach for a towel regardiess 
of whether he is stepping out of the tub or 
whether he is washing or shaving at the lava- 
tory. A well-run hotel should keep an ample 
supply of bath towels and face towels in each 
guest room, and sufficient space for these 
should be allowed together with the necessary 
hardware arrangements. Hooks are often 
omitted, but these are necessary for a guest's 
pajamas or bathrobe. Of course, the ubiqui- 
tous bottle opener should not be forgotten. 
We atill have bottles with bottle caps, although 
in the near future this will probably be an inter- 
esting anachronism. Another nicety which 
might be provided is some form of clothesline. 
With today's wash-and-wear apparel, many 
guests, especially women, like to do their 
washing at night and hang their garments 
in the bathroom. Since this has become a way 
of life for the traveler, an architect will be well 
advised to seek out one of the many tricky 
self-concealing wash lines on the market today. 

Finally, the treatment of the walls and floors 
of a bathroom becomes the province of the 
interior designer, The use of tile, for one reason 
or another, is being reduced to a minimum, It 
will be found around the bath enclosure (where 
the new one-piece units ere not used) and 
usually on the floors because they are 80 
required by sanitary building codes. There are 
many new materiais on the market, and such 
old materials as thin-slab marble may be used. 
Where code permits, some hotels are actually 
using washable synthetic carpets in bathrooms 
for floors. The walls are definitely no longer 
tiled, but some form of scrubbable wall cover- 
ing material is prevalent in most hotels today. 
it need hardly be said but it should be noted 
that good lighting is an essential in a bathroom 
where men will be shaving and where women 
will be applying makeup. This, together with 
ample mirror services, is an indisputable must. 
A number of hotels are installing a wall-hung 











mirror which is an enlarging mirror on one side 
and a normal mirroc on the other, a very nice 
touch for both men and women guests. Much 
has been said about the bathroom, but Ameri- 
cans are a bathroom-conscious people. A hotel 
designer should realize that pleasing the guest 
is his prime purpose and that the bathroom 
can be 4 great guest pleaser. 


Guest Room Closets 


We now come to the final requirement in the 
guest room, namely, the closet. The size of a 
closet will be determined by the type of hotel. 
Obviously, such an accommodation in a motel 
is of little use. Most motels expect guests to 
Stay only overnight, and therefore they need 
very little accommodation for hanging clothes. 
Many motels, in fact, have no closets at all but 
provide a neat hanging space to make sure 
that the motel quest who likes to check out 
early in the morning does not forget any 
clothes in the closet, which might be closed 
when he is leaving. Having the open hanging 
arcangements obviates this possibility. The 
longer the guest-room stay that is anticipated, 
then the larger the closet. The larger walk-in 
closet should certainly be considered where 
guests will be staying for any length of time. 
This is especially true in resort hotels, where 
the guest will be arriving with many pieces of 
luggage and the closet should be large enough 
to accommodate the emptied luggage during 
the guest's stay. It should be possible to store 
the luggage out of sight in the closet without 
diminishing the available hanging space, the 
shoe-rack space, or shelf space for hats and 
other apparel and paraphernalia, Whether the 
closet is a fiat reach-in type or a walk-in type, 
the door should be such that, when the closet is 
opened, there are no hidden recesses where 
clothing may be forgotten because it cannot be 
readily seen by the departing guest. Another 
thought to be borne in mind is that closet doors 
can become a nuisance when opened, and their 
strategic location to avoid banging into open 
doors is definitely the province of a hotel plan- 
ner. A good closet will have a hang rod with 
sufficient space to comfortably hold men's and 
women's clothes, a shelf for packages, hats, 
etc., and « shoe ledge or rack for placing shoes. 
A walk-in closet must, of course, have a good 
source of light. A reach-in closet should also 
have light outside the closet so that the quest 
can see what is inside. 


Guest-Floor Service Space 


Every guest-room floor will have @ service area. 
A service ares serves several functions. Pri- 
marily, it is a place where linen is stored and 
where the maids’ carts are kept. We must bear 
in mind that each maid will handle anywhere 
from 12 to 15 rooms and that each maid will 
need a cart. The number of rooms on the floor 
will, therefore, determine the number of maids 
and, in turn, the number of carts. Aside from 
the space for the maids’ carts, there must be a 
porters closet for cleaning supplies, vacuum 
cleaners, pails, etc. A closed storage area 
should be provided for the storage of linens. 
In addition to the maids’, porters’, and linen 
supplies, sufficient space should be left tor the 
storage of room-service carts. These carts will 
be brought to this area by the waiters after the 
guests have finished their meals. They may 
have to remain on the floor for some time wait- 
ing for the service elevator or elevators. Obvi- 
ously, the service elevators will open out to this 
service area, so that all this activity takes place 
out of the sight and hearing of the hotel guests. 
Some hotel operators still insist on providing 
toilet facilities for the help in this area. Most 


hotels, however, go on the assumption that the 
maids and porters will, in the absence of the 
quest, be using the toilet facilities of the guest 
rooms while they are working in them. 


Banqueting Facilities 


Most hotels and motels include meeting and 
banquet facilities. The smaller hotels may 
provide only a number of meeting rooms which 
may also be used for luncheons and dinners. 
Larger hotels will have a more diversified 
arrangement for meetings, luncheons, dinners, 
and banquets, The largest hotels are usuatly 
designed with a full banqueting and convention 
facility. The extent of these facilities will be 
determined by the hotel operator who, in turn, 
will convey his requirements to the architect. 
it is wise for the architect to have a thorough 
knowledge of what the feeding and space 
requirements for these facilities are, 

The normal meeting room requirements are 
rather simple. The rooms will vary in size to 
accommodate anywhere from 10 to as many 
as 100 people. In most instances, wherever 
it is feasible, the meeting rooms will be ar- 
ranged in ao straight line, so that the walls 
separating one room from the other can be 
made movable. Movable, separating walis 
make it possible to achieve a great flexibility 
in the size of the rooms to accommodate meet- 
ings of various sizes. Thus, if two meeting 
rooms which normally might seat 25 people 
are thrown open to one, we would have a meet- 
ing room to take 50 people; and if another 
wall is opened, we would be able to seat 75 
people, and so on. The numbers used are not 
necessarily those that will be found in hotels, 
they are merely used for convenience, as an 
example. In larger rooms, which normally 
qualify for conventions or large banquets, it 
is also possible to subdivide the space by the 
use of movable walls to create smaller rooms 
when a large room is not required. A large 
space which might seat 1,000 people when all 
folding walls have been moved back can be cut 
up into anywhere from four to six spaces, 
allowing for meeting rooms that can accom- 
modate 150 to 250 people. In many instances 
both arrangements will be found in a hotel, 
80 that there are lines of meeting rooms of a 
smaller nature, all subdivisible, and a really 
large space that is also subdivisible. 

Thus far we have spoken of these spaces as 
meeting rooms, Most of these spaces will also 
be used to serve meals. These meals may con- 
sist of small luncheons or dinners for 10 or 
12 people and go on up to accommodate ss 
mony as 1,000 people sested at tables tor 
dining. Of course, in the really large convention 
halls, it will not be unusual to seat 3,000 or 
more people in one large convention banquet 
hall. Realizing that food must be brought to all 
these rooms, their juxtaposition to serving 
kitchens is highly important in arranging the 
plan. For the most part, food should be brought 
directly trom banquet kitchens to the banquet 
spaces. In subdividing these spaces, the sub- 
division must be so planned that each space 
is contiguous to the kitchen and has its own 
doors to enable waiters to come and go 
between the banquet spaces and the banquet 
kitchen. In some instances, this is not com- 
pletely possible, and it is an accepted practice, 
where small meeting rooms cannot be placed 
contiguous to the actual banquet kitchen, to 
arrange to serve through the same corridors 
that will be used by people coming and going 
as diners in these smaller spaces. 

If the architect, working with his client, the 
hotel operator, has come to the conclusion 
that the subdivision of these spaces by means 
of movable walls is what will be included in 
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Fig. 6 Quality Courts Motel prototype. 


the plans, it behooves the architect to make 
a careful study of the various types of movable 
walls available for use in such hotel facilities. 
There are many manufacturers who make these 
walls, The architect should be careful in arrang- 
ing these walls so a8 not to interfere with the 
overall concept of opening up clear spaces by 
moving walls. 

The acoustical value of the walls must be 
osrefully studied, Nothing is more disturbing 
than to have two meetings in adjacent rooms 
where the sound transmission is of such a high 
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level that what happens in one space can be 
clearly heard in the other. Sound isolation is of 
the greatest importance, and this applies not 
only to the decibel rating of the panels them- 
selves but also the arrangement of the joints 
between the sections or panels of the movable 
wall. The architect must also be aware of what 
happens above the panel as it comes up to the 
ceiling track and what happens to the panel as 
it glides along the floor. Sound isolation should 
be carefully studied in all these spaces, which 


will allow, if not properly controlled, sound to 
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be transmitted, There are practically no walls 
which can guarantee absolute sound isolation 
when the sound reaches a high enough decibel 
rating. In such instances, it has been found 
expedient to use two sets of walls with an air 
space between them, which will ensure almost 
total sound isolation. These movable walls or 
panels can be operated by hand or by motor. 
Sweet's catalog carries all the pertinent infor- 
mation from every manufacturer, and an archi- 
tect is well advised to carefully study not only 
the operation and construction of these mov- 
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Fig. 7 Typical rooms, Quality Courts Motel prototype. 


able wall panels but also the sound isolating 
devices that the manufacturer specities. 

In fairly large meeting, banquet, and conven- 
tion facilities, space must be provided which 
is normally called “preconvention assembly 
space,” Actually, this is a sort of foyer or 
gathering place for people before they go to 
the various meeting rooms or where they may 
congregate before going in to a banquet. Since 
most of the people who are standing are those 
who will eventually be seated, the proportions 
of the preconvention foyer space will be deter- 
mined by the number of people who will be 
eventually seated. As a rule of thumb, a person 
standing in fairly close quarters will take up 
approximately 5 sq ft. A person seated at a 
table will take up anywhere from 10 to 15 sq 
ft. A person seated for a seminar or a meeting 
will require 6 or 9 sq ft. It thus becomes ap- 
parent that the ideal preconvention, preban- 
quet, or assembly space should be at least one- 
third of the area of the actual dining and 
meeting spaces. This one-third is arrived at 
empirically by comparing the amount of space 
required sitting or standing and by allowing 
for a diversity factor, knowing that not all the 
people who will eventually be seated will be 








Standing, since some of them will be late- 
comers and will arrive after many of the people 
have already gone in to be seated for their 


meetings or their meals. Even the one-third 
proportion may not be possible, and it has been 
found proper to use as little as 25 percent 
of the space for this preassembly foyer. It 
has been previously noted in this discussion 
of hotel and motel design that it is good policy 
to have a bar within this preconvention, pre- 
meeting space. Such bars do an excellent busi- 
ness. A fixed bar would be a very nice feature, 
but in many very large hotels it is normal prac- 
tice to have movable bars set up. Very often 
there may be two or three bars to accommodate 
large groups of people 


MOTELS 


Much of what has already been discussed will 
apply to motels. The term mote/ is rather 
loosely used. There are many so-called motels 
within cities which are, in fact, multilevel 
hotels providing more than the average parking 
found in a hotel. Where such a project occurs, 
it would normally be called a motor hotel. 





Parking may be provided in an adjacent garage, 
in Several levels below grade, or in several 
levels above grade with guests rooms starting 
on an upper floor above the garage levels. If 
property values permit, there may be an open 
parking area or a two- or three-story open park- 
ing garage. Whatever arrangement is eventual- 
ly used, these structures should properly be 
called motor hotels rather than motels. Aside 
from the parking, everything that will be found 
in these motor hotels will be the same as what 
has been discussed under hotels 

A true motel is one which is normally found 
on 4 main highway, at an important intersec- 
tion of several highways, or, finally, at a high: 
way which enters a city and therefore is close 
to the city and yet not @ part of it. The obvious 
reason is that land values within cities are too 
high to permit the spread that a true motel will 
require. Motels usually provide open parking 
and as a rule are only one, two, three, or at 
most four stories high. Usually most of the 
rooms will be entered from an open corridor, 
although this is nota hard and fast rule. There 
may be a combination of open corridors and 
closed corridors, The parking, by preference, 
should be placed as close as possible to the 


actual room that the quest will be occupying 
The great advantage that motels have is the 
ability of guests to park close to their rooms 
and to carry their luggage back and forth with- 
out the assistance of a bellboy. Bellboy service 
is available when required, but many guests 
arriving by car preter to handle their own tug- 
gage. The option should be with the quest 
rather than with the management of the hotel 

In the highway motel the lounge and registra- 
tion area as well as administration offices may 
be within the buildings housing the quest 
rooms, or they may be completely separate os 
an entity which is reached from the motel 
rooms by means of covered or enclosed pas- 
sages, Housekeeping and maintenance spaces 
may be placed within the management and 
registration area, attached to the motel wings, 
or housed in a separate small building to handle 
laundry, housekeeping supplies, locker rooms 
for help, and maintenance shops and storage 
for taking care of the grounds, the swimming 
pool, etc 

The restaurant which will be a part of the 
normal motel complex may be attached to the 
management and registration area or, again, 
may be in a separate building or in a build- 
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Fig. 8 Tampa International Inn, Tampa, Florida. 
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ing attached to the motel wings rather than to 
the building housing management and registra- 
tion. In many motels the food operation is a 
lease arrangement and is run by chains of food 
and beverage companies that make o specialty 
of operating resteurants for individual motels 
or for motel chains. 

Quality Court Motels are used in this context 
as an example. (See Figs. 6 and 7.) Our office 
has prepared prototypes for this company for 
motels ranging in size from 51 rooms, 76 
rooms, 103 rooms, on up to 150 rooms. tn the 
case of this particular organization, where the 
motels are usually individually owned and 
operated under a franchise, the food operation 
is a lease operation, but in every respect each 
of the motels contain the same basic element: 
namely, the registration and administrative 
building and 4 restaurant varying in size 
depending upon the size of the motel. A stan- 
dard feature of every motel is an adequate 
swimming pool and pool deck (an amenity 
which is invariably found in all highway 
motels), ample parking to take care of all the 
quest rooms, and sufficient parking for restau- 
rant quests who may not be staying at the 
motel. 
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Motel guest rooms differ somewhat from 
hotel rooms. Motels cater to two distinct 
clienteles. One type is the traveling business- 
man using a car for transportation. He usually 
travels alone. All he wants is a small room for 
his overnight stay. The other quest accommo- 
dation is for a traveling family, Here a large 
room is wanted. It will have two king-size beds 
to accommodate the parents and two children 
A caretul study of the location will yield the 
clue that will determine the mix of small and 
large rooms. Drawer space is not a necessity; 
several shelves and luggage stands are of 
prime importance. Closets may be and usually 
are omitted. Most motels are designed for 
single overnight stays. The use of an additional 
lavatory is suggested. This amenity permits 
a family to complete its toilet rapidly for the 
usual early morning start. (See Figs. § and 9.) 

A space should be provided for vending 
machines that dispense hot and cold drinks, 
candy, snacks, and magazines, An ice maker 
is a must, as well as insulated ice buckets for 
each room. Self-service of traveler comforts 
and needs by means of vending machines is an 
extra boon for the road-weary traveler who is 
anxious to get his night's rest. 





Fig. 9 Arawak Hotel, Jamaica, B.W.1. 
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Fig. 10 Motel rooms — exterior entrance. 
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Fig. 11 Motel rooms — interior corridor. 


By FRANK HARRISON RANDOLPH, P.E. 


Hotel Planning Consultant and Professor of Hotel Engineering, Cornell University 


SPACE ALLOTMENTS 


In designing hotels, architects are fre- 
quently handicapped by the lack of factual 
data on space requirements. Too much 
space results in excessive investment and 
building-maintenance costs. Too liltle space 
makes it difficult for the hotel owners to 
realize satisfactory profits and, in service 
areas, causes crowding, reduces speed, and 
increases payroll. 

Information on a few hotels can prob- 
ably be obtained by the architect. How- 
ever, the data may apply to hotels of the 
wrong size, possibly of a different type, or 
designed to meet unusual requirements. 
Even with a set of complete plans, there 
is no assurance that the areas shown are 
the right size or that the building will be 
well suited to the complex business of 
hotel operation. Generally, the data col- 
lected from the sources usually available 
are incomplete, unrepresentative, or other- 
wise inadequate. 

In order to obtain space-allotment fig- 
ures that would be reasonably reliable, the 
plans of more than 40 hotels were exam- 
ined. These ranged up to 500 guest rooms 
in size, were of wide geographic distribu- 
tion, and all were built within the last 25 
years. They were predominantly of the 
transient, commercial type and were be- 
lieved to be representative. Although sev- 
eral were in resort communities, this had 
little influence on the space allotments for 
the working areas. Residential hotels and 
apartment houses were not included, 


ORGANIZATION AND USE OF GRAPHS 


In general, each space allotment is 
plotted on a separate graph, with the 
total number of guest rooms in the hotel 
as the base line, for this appears to be 
the most teasible common denominator. 
The plotted points (each representing one 
hotel) often pepper the graph in a widely 
scattered manner without suggesting a 
good location for a trend line running 
through the field of points. The plotted 
points for the lobby, main kitchen, and 
boiler room, however, indicate that the 
size of these areas varies directly with the 
number of guest rooms. This is a reason- 
able expectation for other areas. 

To arrange the information in a clear 
and usable form, a solid diagonal line is 
started at “zero-zero” in the lower left 
corner of the graph and located by trial 
to show the median trend running up 
through the field of the points so that 
half the points are above the line and 
half below it. On most of the graphs, two 
broken diagonal lines are drawn in addi- 
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tion. The upper diagonal line is located 
by trial so that one-fourth of the total 
plotted points are above it, and the lower 
diagonal so thot one-fourth of the points 
ore below it. As a result, the fan-shaped 
area between the two broken diagonal 
lines contains 50 per cent of the points 
plotted and may be considered os the 
usual range of practice. 

This method of presentation enables 
the designer to grasp af a glance the 
relative number of data points, their loca- 
tion, distribution, and trend. He may then 
determine what deviations from the median 
value are required for his hotel, The oc- 
casional points plotted above the range of 
the grid are not located to vertical scale, 

The generalization that the usual space 
allotment for the front office is 1 sq ff 
per guest room is true. By glancing at 
the graph, however, the designer can 
estimate the reasonable tolerance above 
and below this value. 


The space allotments for the 455-room 
Hartford Statler-Hilton Hotel are worthy 
of special designation and are indicated, 
where shown, by an K on the data point, 
The designers, already thoroughly versed 
in hotel planning and accustomed to at- 
taining high standards of guest comfort 
and operating efficiency, spent several 
years of research in planning this struc- 
ture. The data points that vary appreci- 
ably from the median values were for the 
most part the results of a reevaluation of 
hotel space requirements, and not due to 
circumstances peculiar to this hotel. 

The method of presentation is such that 
one or two unusual instances have little 
influence on the trend line. In contrast, 
faking an average value might be influ- 
enced considerably by one or two abnor- 
mally high or low values. 

This information is not presented as 
the final word on space allotments. But 
it should serve as a reliable guide in 
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future planning, subject to modifications 
to meet individual requirements. 


GENERAL DATA 


Certain general data warrant considera- 
tion to give an approximate over-all idea 
of the typical hotel with any given number 
of guest rooms. 

Building height is indicated by the num- 
ber of stories above ground. The results 
of a survey of 125 hotels are shown on 
the graph, plotted with logarithmic coor- 
dinates. The curve rises rapidly, showing 
the typical 200-room hotel to be 10 
stories high, and then tends to level off, 
showing the typical hotel of 2,000 to 3,000 
rooms to be about 25 stories high, 

Ground-floor area is shown with the 
plotted points widely scattered on the 
graph, The available ground area and the 
number of quest rooms to be placed on 
it account for the wide dispersion, In 
general, the more guest rooms, the greater 
the ground-floor area. ("'M" is the abbrevi- 
ation for 1,000.) 

Typical guest-floor area usually covers 
about 55 per cent of the ground-floor area, 
according to the data presented. The guest- 
floor area may vary greatly, however, de- 
pending upon individual circumstances. 

Guest rooms per typical floor are shown 
with a wide dispersion of the plotted 
points. If there were a standard average- 
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size quest room and a standard percentage 
addition for corridors, stairways, and the 
like, then the points on this graph would 
follow a pattern similar to the graph for 
the typical guest-loor area, because the 
area for each data point would be divided 
value 


by a constant representing each 


gues! room plus allowances. No such 
standards exist, however, and therefore 
the two patterns show no marked resem- 
blance. 

Usually each maid is assigned to about 
16 rooms, which should all be on the same 
floor. If feasible, the number of guest 
rooms on the typical floor should be a 
multiple of 16 or quite close to it. On 
the graph, the horizontal bands indicate 
that one maid would handle from 14 to 
18 rooms, two maids twice this number 
or from 28 to 36 rooms, and three maids 
three times the number or from 42 to 
54 rooms. In more than half the hotels 
studied, the housekeeper apparently has 
some difficulty in arranging maid assign- 
ments. 

Guest-floor stairways tend to increase 
in number with the number of guest rooms 
on the typical floor. Regulations limiting 
the distance from the guest-room door to 
the nearest! stairway entrance usually re- 
quire a minimum of two stairways on the 
typical floor. The graph shows that two 
stairways 


are usually enough if there 


are no more than 40 quest rooms per 


$ MAILS 


GUEST FLOOR 
STAIRWAYS 


p+} 


STAIRWAYS ON TYPICAL FLOOR 





o z0 40 60 80 
ROOMS ON THE TYPICAL FLOOR 


500 
peer a ar 





400 
- 
a 
i 400 
tas 
iz 
< 
3 i 

100 

0 

0 oo 200 400 $00 
NUMBER OF GUEST ROCMS 

floor. In general, there are about 15 to 


20 rooms per stairway. 

Elevators are provided according to the 
number of guest rooms. The number of 
elevators is of course also influenced by 
other factors such as the height of the 
building, the speed of the elevators, and 
the desired average frequency of service, 
The total number of guest ond service 
elevators is presented on the graph. 

A special study of elevators in 100 hotels 
showed the distribution between quest 
elevators and service cars {including short- 
lift cars) to be as follows: 


Number of Guest cars Service cars 
rooms in per 100 per 100 
hotel rooms rooms 
50-150 1.3 1.0 

150-550 07 0.5 


Expressed another way, about 60 per 
cent of the elevators are guest cars and 
obout 40 per cent are service cars. 


The typical hotel has six main space 
divisions, classified according to function: 
(1) Public space, (2) Concession space, (3) 
Subrental space, (4) Food and beverage 
service space, (5) Guest-room space, and 
(6) General-service space. Each division 
will be considered separately. The per- 
centage of the total area that is produc- 
tive (revenue producing) space is of spe- 
cial significance, Preferably, at least 50 
per cent of the total area should be pro- 
ductive space, 
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PUBLIC SPACE 


Public space comprises those areas that 
are open to the public as necessary aux- 
iliories but that generally do not yield a 
direct profit. Typical inclusions in these 
areas promoting gues! convenience are the 
lobby, lounge, public toilets, and entertain- 
ment rooms. 

The lobby including front office is usually 
assigned about 11 sq ft per guest room. 
The tendency in recent years has been to 
reduce the size of this nonproductive area, 
Formerly, 14 sq ft was not uncommon, but 
now 9 sq ft is often considered ample. 
About 40 per cent of the points on the 
graph do not exceed 9 sq ft per guest 
room. 

The front office is the nerve center or 
control point for many of the activities of 
the hotel. The front office, or front desk, 
has guest-contact stations for the registry, 
cashier, information, and mail, The average 
allotment is 1 sq ff per guest room. The 
specialist in and 
equipment may recommend the dimensions 
best 


front-office operation 
desired for results. A straight-line 
counter is generally preferred, with a 
length of 10 ft for a 50-room hotel, 15 ff 
for 100 rooms, 20 ft for 200 rooms, and 
26 ft for 400 rooms. 

The lounge is usually allotted about 6 
sq ft per ques! room, The graph shows, 
however, that half the hotels studied use 
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only 4 sq ft and a few even cul this area 
fo 2 sq ft per guest room. 

The lounge usually adjoins the lobby so 
that guests waiting in the lobby can over- 
flow into the lounge. Some designers sim- 
ply designate the area ‘‘Lobby-lLounge” 
with no demarcation between them, 

Public corridors adjoining the lobby are 
often designed so that the lobby is set back 
from the street entrance and is reached by 
one or more corridors flanked by stores, 
restaurants, or other areas. This nonproduc- 
tive area is justified if it permits a high 
return from. street-frontage areas, Some 
layouts require no such corridors. The space 
allotment is dependent more on design 
than on the number of guest rooms. 

The combined lobby, lounge, and adjoin- 
ing corridors are quite flexible in the allot- 
ment of space. To bring these three non- 
productive areas into proper perspective, 
the sum of the areas is given on the graph. 
The combined areas show a close correla- 
tion with the size of the hotel, with on 
average allotment of about 16 sq ft per 
guest room, Some hotels, however, have 
reduced this nonproductive area to 12 sq 
ft per gues! room. 

The men's toilet(s) for guests should be 
adequate in number, but not excessive. The 
required space may be divided into two 
widely separated rooms or simply provided 
in one location, The convenience of quests 
and of restaurant and bar patrons should 
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be the chief consideration in planning the 
location. This facility should not be too 
accessible to the man on the street. 

The women's toilet(s) for guests should 
be provided on the same basis as the men's 
toilet facilities. In addition, the entrance 
should be inconspicuous. 

The women's restroom(s) for guests fre- 
quently precedes the women’s toilet. It is 
an appreciated convenience. The restroom 
is generally of about the same orea as the 
adjoining women's toilet. The combined al- 
lotment for the women’s toilet and restroom 
is typically 1 sq ft per guest room. Some 
recently planned hotels have cut this figure 
in half to reduce the nonprofit area. 


Entertainment quarters and game rooms 
are properly classified as public space be- 
couse they seldom yield an annual profit. 
Thus, if a ballroom were used only for 
dances and other entertainment, it would 
be included under public space. However, 
since a ballroom is also used for banquets, 
it is more suitably included under food and 
beverage service space and will therefore 
be considered later, 


CONCESSION AND SUBRENTAL SPACES 


Concession space is for guest-paid hotel 
services that might be run by the manage- 
ment or sublet on a percentage basis. It 
may well include a barber shop, beauly 
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parlor, cigar and news stand, and valet 
shop. 

Subrental space is for services that are 
not normally provided under hotel opera- 
tion, such as stores, permanent exhibits, 
travel agencies, offices, and club quarters. 
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nel during slack periods. In some hotels, 
this area is operated by the drugstore con- 
cession. The largest hotels may place the 
cigar and news stand across the lobby from 
the front desk. 

The valet shop handles the pressing and 
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points on the graph, depends more upon 


circumstances than upon the number of 
guest rooms. The graph does not indicate 
the percentage of hotels without stores. 
If stores are included, however, there is 


generally about one store for every 35 


The rental is usually a fixed monthly cleaning of the guests’ garments. Usually guest rooms. 
amount. the service is provided for the guest The total area of rented stores increases 
These two income-producing divisions through the bellman. The valet shop is with the size of the hotel, Rented stores are 


are treated together for the purpose of 
space allotments, 

The barber shop is in considerably less 
demand than formerly. Less than half of 
the recently constructed hotels have this 
facility, If provided, the allotment is about 
1.5 sq fl per guest room, Typically, the 
barber shop requires 90 sa ft per chair and 
a minimum of 4 chairs. 
data on the 
beauty parlor to warrant a graph. The 
beauty parlor, if provided, usually has 
about half as mony chairs as the borber 


There were insufficient 


shop in the same hotel. The required area, 
including space for manicure tables and 
lockers and toilet for employees, is about 
200 sq ft per chair. 

The cigar and news stand is customarily 
operated by the front desk in the smaller 
hotels, Medium-size hotels often place this 
area adjacent to the front desk so that it 
can be operoted by a separate clerk during 
busy hours and by the front-office person- 


generally located adjacent to the laundry 
in the larger hotels and is allotted about 
1 sq ft per guest room, Many hotels, find- 
ing that guests expect this service, have 
had to improvise because it was not in- 
cluded in the plans. Sometimes the orea 
has no pressing equipment but merely 
serves as the pick-up and delivery station 
for a local concern in the business. 

A telegraph office, requiring 40 to 60 sq 
ft, may be desirable in the larger hotels to 
relieve the front desk of the work of proc- 
essing guest telegrams. 


The extremely high cost of land and the 
heavy tax assessment in the choice retail 
district of a city generally make it neces- 
sary to count on store rentals to carry the 
premium cost of the land, regardless of 
whether the owners prefer the inclusion of 
stores, 

The number of rented stores, as indi- 
cated by the wide dispersion of the data 


well advised to have a direct entrance from 
the an additional en. 
trance from the lobby increases the rental 
value. If stores are provided, 20 sq ft of 
store area per guest room is the average 
allotment, Some designers increase the in- 
come potential by raising this figure to 30 
sq ft of store area per quest room, 

Storage space for rented stores enhances 
the rental value of the store. Most hotels 
provide a separate area, often in the base- 
ment (where space is far less valuable), to 


street; however, 


serve as a receiving room, a place to open 
boxes and to store a moderate amount of 
merchandise. A comparison of the typical 
volues shows that the storage space is fre- 
quently about one-fifth of the store area, 
and in some instances at least one-third 
of the store area, 


Other subrental areas 
provided for travel agencies, offices, and 


are sometimes 


club quarters. No definite conclusions can 
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be drawn, however, because of fragmen- 
tary data on the scattered uses of these 
areas, 


FOOD AND BEVERAGE SERVICE SPACE 


This division includes all areas used for 
the receiving, storage, preparation, and 
service of food and beverages for guests, 
the general public, and employees. It in- 
cludes the receiving area, storerooms for 
food and beverage supplies, china, glass- 
ware, and silver, and also the kitchen, 
restaurants, banquet hall, private dining 
rooms, employees’ dining area, food serv- 
ice pantries, bar, cocktail lounge, and gar- 
bage room (sometimes with an incinerator). 

The main dining room area should not 
be determined merely on the basis of aver- 
age data. The probable demand for a main 
dining room should be estimated with care, 
for, at best, profitable operation is espe- 
cially difficult, The difficulty is due to the 
necessity of long hours of operation at 
slack load together with competition from 
other restaurants. About 16 sq ft per seat 
is required for the dining room, The allot- 
ment varies from 18 sq ft for de luxe din- 
ing rooms to 14 sq ff for popular priced 
places. The typical allotment of 16 sq ft 
of main dining-room area per guest room 
is not especially helpful in planning, 

The main kitchen should be sized for the 
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work load. In addition to the main dining 
room, the main kitchen may also have to 
service the coffee shop, the banquet hall, 
private dining rooms, employees’ meals, 
and room service to guests. Such condi- 
tions apply to the Hartford Statler, for ex- 
ample, where the kitchen is 33 per cent 
larger than the main dining room, If the 
kitchen is to service only the main dining 
roam, however, its area is customarily 40 
to 45 per cent of the dining room ores, In 
two of the hotels studied the kitchen serv- 
iced only the coffee shop; in two other 
hotels, it serviced the coffee shop, private 
dining rooms, and, presumably, employee 
meals, 

It was not feasible in analyzing and 
presenting the data to separate the kitchen 
work load into its several types of com- 
ponents and their sizes or the number of 
persons served, 

A bake shop, of one type or another, is 
usually provided. In many of the smaller 
hotels, the baker occupies a corner of the 
kitchen, 
provided, the typical allotment is 2 sq ft 


If a separate bake-shop area is 


per guest room, However, it is preferable 
to size it for the work load. If a separate 
bake shop is provided, its area is usually 
equal to 20 per cent of the kitchen area, 
The coffee shop provides quick food 
service at moderate prices. Of the 46 hotels 
analyzed, 63 per cent had a coffee shop. 
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About 7 sq ft per guest room is the usual 
allotment. 

The area required per seat in coffee 
shops is about 18 sq ft per seat for counter 
service only, (this area includes the coun- 
ter), 16 sq ft per seat for both counter and 
table service, and 14 sq ft per seat for 
table service only, Frequently about one- 
third of the seats are at the counter. 

An auxiliary kitchen for the coffee shop 
is customarily provided if the coffee shop is 
remote from the main kitchen, Under these 
circumstances, the auxiliary kitchen may be 
“backed-up” by the main kitchen, which 
prepores such heavy-duly items as roast 
meats, or if may have complete facilities 
for cooking almost everything on its menu. 
The auxiliary kitchen is generally from 20 
to 25 per cent of the area of the coffee 
shop. However, the extra kitchen payroll 
and equipment required make it desirable 
to plan so thal an auxiliary kitchen is not 
needed, 

The bar and cocktail lounge may be 
separated, adjoining, or combined. Some- 
times one area is shown without the other. 
For each hotel analyzed, the data point 
shows the total area. No dota point is 
shown for any of the several hotels that 
had neither bar nor cocktail lounge. 

If the area is provided, 7.5 sq ft per 
guest room is the typical allotment, How- 
ever, it is well to estimate the amount of 
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business that the bar and cocktail lounge 
will handle in view of the characteristics 
of the community and the type of pa- 
tronage likely to be attracted. The space 
allotment should then be altered propor- 
tionately. 

The number of private dining rooms in- 
dicated on the graph does not include 
instances in which the banquet hall is di- 
vided into smaller dining areas by folding 
walls or sliding partitions, Most hotels that 
serve food have private dining rooms, with 
an average of one room for BO guest 
rooms. The use of private dining rooms 
depends more upon the demand in the par- 
ticular community than upon the number of 
guest rooms. 

The total area of private dining rooms 
is typically 7 sq ft per guest room, but 
variations are extremely wide. The seating 
capacity is often estimated at 10 or 11 sq 
ft per seat. However, much depends upon 
the right dimensions to accommodate the 
desired layout of tables, chairs, and aisle 
spaces, which have certain minimum sizes. 
If the room is large and its dimensions are 
right, 9 sq ff per seat is a possibility. 
Small rooms with random dimensions may 
require nearly twice as much area per seat. 

The typical private dining room has an 
area of 600 sq ft, for the graphs show that 
6 of them hove a total of 3600 sq ft. If 
several private dining rooms are provided, 
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it is usual to have the sizes increased pro- 
gressively to care for various size groups. 
For example, capacities of 15, 25, 40, and 
70 seats would provide a good variety. 
There is a decided advantage in having 
private dining rooms adjoining and sepa- 
rated by folding, sound-absorbing parti- 
tions. 

The banquet-ballroom was provided in 
half of the hotels studied. It is generally 
used more frequently for benquets than for 
dances. The probability of its operation 
being financially successful is often a seri- 
ous question. If provided, the allotment is 
usually from 10 to 20 sq ft per guest room, 

A bonquet-ballroom foyer is recom- 
mended, The size is usually one-sixth to 
one-third of the banquet-ballroom area, 

Bonquet-bollroom storage, preferably od- 
joining the banquet hall, is required for 
chairs and tables. This storage area is typi- 
cally about one-tenth of the size of the 
banquet hall, as may be determined from 
the two graphs. 

The banquet-ballroom serving pantry is 
often simply a food-assembly and pick-up 
area, Pantry space is sometimes provided 
within the main kitchen if adjacent to the 
banquet hall. In other instances, a separate 
room is provided adjacent to the banquet 
hall, with plate warmers, hot-top serving 
tables, refrigerators, serving counters, cof- 
fee urns, and sometimes dishwashing facili- 
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ties. Occasionally, cooking equipment, such 
as broilers, is included and the area is then 
known as the banquet kitchen. Obviously, 
the requisite space allotment per 100 ban- 
quet seats varies with the function of the 
pontry. The typical ratio assigns to the 
pontry an area equal to 23 per cent of the 
banquet-hall area, but in ao dozen separate 
investigations the ratio was from 12 to 38 
per cent. 

An employees’ dining room is provided 
for the belimen, maids, elevator operators, 
and the like. (Other employees such as the 
staff from the front office and the account- 
ing department usually eat in the coffee 
shop.) Seats are usually provided for half 
of those on hand for the noon meal, since 
all do not eat at one time, Food service is 
often cafeteria style with a simple menu. 
The necessary space including the serving 
counter should be determined on the basis 
of 18 sq ft per seat and the number of 
employees to be seated at one time. If this 
is not feasible, the graph shows that 1.4 
sq ft of employees’ dining room is the typi- 
cal allotment per guest room, a value that 
is generally satisfactory. 

The steward's storeroom provides the 
storage space for dry foodstuffs, conned 
goods, vegetables, dairy products, and 
meat. Platforms, shelves, refrigerators, and 
freezers are needed, Deliveries are usually 
made at least three times a week, although 
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the service is less frequent in larger stor- 
age facilities. Typically, 4 sq ft is allowed 
per guest room for hotels having the aver- 
age ratio of food and beverage sales to 
room sales. 

Beverage storeroom(s) should be pro- 
vided separately from general food store- 
rooms in order to ensure adequate con- 
trol. Sometimes beverage storage space is 
provided in the steward's storeroom, gen- 
erally in a fenced-off area, Wine and 
liquor are of such value as to definitely 
warrant separate storage under lock and 
key, Beer and soft drinks are desirably, 
but not necessarily, stored in separate 
rooms, The areos on the plans studied are 
not always marked specifically; the desig- 
notion may be beverage storage, or wine 
and liquor storage, or four separate rooms 
for wine, liquor, beer, and soft drinks, 
Whatever the designation on the plans, this 
area was considered as the beverage stor- 
age space in the analysis. 

The typical allotment is 1.4 sq it of 
beverage storage area per guest room, al- 
though often this figure was only for wine 
and liquor, Probably 2 sq ft of total bever- 
age storage should normally be allotted 
per guest room. 

The receiving room is provided for food, 
beverages, linen, and other supplies which, 
upon checked 
against delivery slips, weighed, counted, 


and inspected. These supplies remain in 


arrival, are customarily 
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the receiving room until time and man- 
power are available to take them fo ap- 
propriate stock rooms. The typical allot- 
ment for the receiving room is 1.6 sq ft per 
guest room, although the graph shows wide 
variations. 

A garbage room is required for quanti- 
ties of garbage, bottles, cans, and cartons, 
which accumulate between daily removals 
or longer intervals over the weekends. Such 
refuse should not clutter the receiving room 
or be placed outside the back door. Health 
authorities object to garbage cans being 
kept in the kitchen. 

Nearly half of the plans studied in the 
basic survey had no area designated as the 
garbage room, Plans of additional hotels 
were consequently studied to give more 
data points on the graph. The typical allot- 
ment for the garbage room of 0.75 sq ft 
per guest room is generally satisfactory. 
The use of garbage- and trash-disposal 
equipment will also influence the size of 
the room. 


GUEST-ROOM SPACE 


This division includes the quest roams to- 
gether with guest bathrooms, clothes clos- 
ets, and entrance vestibules, the sum of 
which is the area that the guest rents. Also 
included are the necessary auxiliary areas 
found on the typical floor, such as quest 
corridors, stair wells, elevator shafts, and 
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maid's closets. Any porlors (usually part of 
a suite) are included, If provided, sample 
rooms for the display of merchandise are 
also considered guest-room space, regard- 
less of their location. 

A schedule is customarily prepared stat- 
ing the approximate total number of guest 
rooms. This is subdivided to give the num- 
ber and approximate size of each type of 
room desired, such as single, double, and 
twin beds, and any sample rooms. Decision 
must be reached on what proportion of the 
rooms of each type is to be of the con- 
ventional and of the studio styles, King- 
length beds versus those of standard length 
must stated 
otherwise, each guest room has a three- 
fixture bath and a clothes closet. 


also be considered, Unless 


These problems of quest-room space 
must not be considered trivial; indeed, the 
main reason for building a hotel is to rent 
guest rooms, which are the unquestioned 
source of greatest profits, Every mistake, 
every omission, and every point of excel- 
lence is multiplied by the number of rooms 
constructed. Extremely careful planning is 


warranted for it pays big dividends. 


GENERAL SERVICE SPACE 


This division, classed as nonproductive 
space, includes those areas for general ad- 
ministration, operation, maintenance, and 
storage that are not otherwise classified. 
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They include executive and administrative 
offices; areas devoted to the handling and 
storage of linen; help’s quarters; 
tenance shops; 
mechanical 


main- 
rooms for housing the 
equipment for heat, light, 
power, ventilation, and refrigeration; and 
also certain storerooms. Areas related to 
food and beverage are not included be- 
cause they have been classified separately. 

The manager's office requires a minimum 
area of about 100 sq ft. (Note that the 
trend lines on the graph are not drawn 
through the "'zero-zero” point.) This area 
may well-increase slightly with the size of 
the hotel, but the activities in this office 
seldom justify more than 200 sq ft, About 
140 sq ft is the most common space allot- 
ment, regardless of the size of the hotel. 

The accounting office should have a mini- 
mum orea of about 100 sq ft to accommo- 
date one person at a desk with appropriate 
record-keeping and filing equipment. (On 
this graph also, the trend lines are not 
drawn through the “zero-zero" point.) As 
the size of the hotel increases, more ac- 
counting personnel are needed requiring 
more space. The typical area of the ac- 
counting office for a 200-room hotel is 
shown on the graph as 200 sq ft, whereas 
for a 400-room hotel it is 300 sq ft. 

Quite often the plans do not provide for 
the accounting office. Since the hotel opera- 
for cannot get along without this facility, 
he is generally forced to adapt one or two 
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guest rooms (along with bathroom, clothes 
closet, and vestibule) for the purpose, The 
investment in the bathroom area and 
plumbing equipment is lost. the potential 
profit of five dollars per day on the 
room is wiped out, and the location of 
the improvised accounting office is often 
inconvenient. If an effort to economize 
caused the accounting office to be omitted 
from the plans, it wos certainly misdirected 
and proved to be very costly. 

A linen room is necessary to accommo- 
date the housekeeper's office and the 
shelves of neatly stacked linens, together 
with the counter over which the moids re- 
ceive their supplies. Often the lost-and- 
found cabinets for orticles lef! in quest 
rooms are located here. Frequently a sew- 
ing machine and mending table are pro- 
vided. Various employee uniforms are 
stocked and distributed here. The space 
allotment for the main linen room is usu- 
ally from 2 to 4.5 sq ft per guest room, 
according to the graph, with many hotels 
favoring the larger value. 

A laundry is sometimes operated by the 
hotel, although frequently the hotel laun- 
dry services only flat work and uniforms, 
and sends out quest laundry. To determine 
whether the hotel should operate its laun- 
dry requires on analysis of the costs of 
complete linen service, costs of commer- 
cial laundering, local wage rates, relative 
life of linen, availability and costs of space, 
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necessary linen inventory, responsibility of 
running another department, and other fac- 
tors. In general, the larger the hotel, the 
more likely it is to run its own laundry. 
(For a more detailed discussion of this sub- 
ject, see section on Hotel and Motel Laun- 
dries.) 

The graph shows that if a laundry is in- 
stalled, it is usually allotted 7 sq ff per 
guest room. In a few cases, the allotment is 
only 4 sq ft per quest room. 

The men's toilet and locker room in the 
employees’ quarters is generally allotted 
2.4 sq ft per guest room, Thoughtful plan- 
ning justifies at least half again as much 
space, or 3.6 sq ff per guest room, The 
Hartford Statler with 455 quest rooms al- 
lotted 2,550 sq ft, with the ratio being 5.6 
sq ft per guest room. There is reason to 
believe that the average figure results in 
crowded and unsatisfactory conditions. 

Two separate but adjoining rooms are 
generally but not always provided. In gen- 
eral, about 35 per cent of the area is al- 
lotted for the toilet facilities and 65 per 
cent for the locker room. The requisite num- 
ber of toilet fixtures for the size of the 
staff is the logical but more detailed way 
to arrive at the solution, 

The women's toilet and locker room is 
usually allotted about the same space as 
the men’s, and should be increased by the 
same amount, 


In providing equal space for men and 


women, we of course assume that they will 
be employed in approximately equal num- 
bers. If the operating policy favors waiters 
instead of waitresses, then the space ollot- 
ment should be adjusted accordingly. 

Maintenance shops are necessary to keep 
the hotel running. There should generally 
be o minimum of three separate rooms: 
(1) Plumbing-and-electric shop, (2) Carpen- 
try-and-upholstering shop, and (3) Paint- 
and-varnish room. The work in each shop 
is such that it does not mix well with the 
others, The plumbing shop is sometimes in 
the boiler room although not marked on 
the plans. The typical allotment for main- 
tenance shops is 4 sq ft per guest room. 

Some hotels have cul this allotment in 
half. General maintenance suffers as a re- 
sult, When the means for repair are lack- 
ing, things that could be fixed have to be 
replaced by buying new ones, The reduc- 
tion in initial cost is more than offset by 
increased operating expense. 

Furniture storage is required for extra 
items of furniture and broken pieces await- 
ing repair. They should not be placed in 
basement corridors. The typical allotment 
for furniture storage is 2.5 sq ft per quest 
room, apparently a reasonable and satis- 
factory amount. 

The boiler room space allotment is de- 
termined by many factors, such as the cli- 
mate, the various uses of steam, the type 
of boilers, and the capacity of the standby 
boiler. Water heaters for the usual hot 
water supply are often placed in the boiler 
room although not noted specifically on 
the plans. 

The graph shows the angle between the 
two broken lines lo be relatively narrow. 
The middle 50 per cen! of the points do 
not “fan out’ over a wide angle. Conse- 
quently, the typical allotment for the boiler 
room of 6 sq ft per quest room may be 
used as a preliminary figure subject to 
possible revision after details have been 
developed. 

Fuel storage is not required if gas or 
district steam is used exclusively. If coal 
or oil is the only fuel or reserve fuel used, 
however, then storage space is needed, 
The amount of storage, of course, depends 
on such factors as maximum rate of use, 
frequency of delivery, and cost of pro- 
viding storage spoce. I! is not surprising 
that some of the dato points are far from 
the average line. The typical value for fuel 
storage is about 2.2 sq f! per guest room. 
This value may well be revised to suit the 
specific conditions that apply, 

A transformer vault is a necessary part of 
the hotel's electrical system. The electric 
energy used goes through a bank of trans- 
formers, which are sometimes located out- 
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side the hotel but more frequently in the 
basement in a specially constructed vault. 
An allotment for the transformer voult of 
1 sq ft per guest room is usually adequate. 
If very extensive use of electricity is 
plonned, the allowance should be checked 
with the electric service company as a 
precautionary meosure, 


PRELIMINARY SCHEDULE OF SPACE ALLOT- 
MENTS AND FLOOR ASSIGNMENTS 


The following example of applying the 
statistics to a proposed typical commercial 
hotel of 100 rooms is presented as a guide. 
First the general data indicate the over-all 
characteristics of the hotel. These data are 
followed by more specific space allotments, 
which adhere closely to the typical values 
shown on the graphs. Items marked with 
an asterisk have been added to furnish de- 
sired areas for which no graph was given; 
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items designated by a question mark may 
be omitted if the size of the hotel or other 
considerations do not warrant the area, In 
addition, the floor assignments are desig- 
nated as follows: basement (B), ground 
floor (G), and typical guest floor (T), 
Since many of the hotels in this survey 
were planned without certain desired areas, 


SPACE ALLOTMENTS AND FLOOR ASSIGNMENTS FOR TYPICAL HOTEL OF 100 ROOMS 


General data and approximations 


Height of building above ground (ground floor plus 6 typical guest 


floors) 
Ground-floor area 
Typical guest-floor area 
Guest rooms per typical floor, 
Stairways on the typical floor, 
Elevators (1 guest and 1} service car) 


7 stories 


10,000 sq ft 
6,000 sq ft 

17 rooms 

2 stairways 

2 elevators 


The first four factors listed above are of course all interrelated and must be organized 


as a compatible group. 


Public space 


Lobby and front office 
Lounge 
Corridors adjoining 

(totol of above, 1,900 sq ft) 
Men's toilet for quests 
Women's toilet for guests 
Women's restroom for guests 
*Coat checkroom 
*Bellman's checkroom 


Nonproductive 
orea, 


Productive 
area, 
sqit sq ft 

1,100(G) 

600(G) 

200(G) 


150(G) 
100(G) 
100(G) 
120(G) 

40{G) 


897 
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Concession space 


Barber shop 
*Valet shop 


Subrental space 


3 rented stores, (each 800 sq ft) 
3 storage rooms (each 200 sq ft) 


Food and beverage service space 


Main dining room (90 seats) 
Main kitchen 

Bake shop 

?Coffee shop (50 seats) 

Bor and cocktail lounge 
Private dining rooms (250 + 500 sq ft) 
?Banquet-ballroom 
?Banquet-ballroom foyer 
?Banquet-ballroom storage 
?Banquet serving pantry 
Employees’ dining room 
Steward's storeroom 

Beverage slorerooms 

“China, glass, and silver storage 
Receiving room 

Garbage room 


Guest-room space 


102 rooms (each 250 sq ft; including bath, closet and 
vestibule) 

Auxiliary space (add 40 per cent of above for corridors, 
stairs, elevators, maid's closets, walls, and partitions) 


General service space 


Manager's office 
"Secretary's office 
Accounting office 
?*Sales and reservations office 
*Mimeograph room 
Linen room 
Plaundry (700 sq ft; omitted) 
Men's toilet and locker room 
Women's toilet and locker room 
Maintenance shops 
Furniture storage 
“Records storeroom 
*General storeroom 
Boiler room 
*Water-heater tank space 
Fuel storage 
Transformer vault 
*Refrigeration compressor room 
*Fan rooms, ventilation equipment 


Total productive area 

Listed nonproductive area 
Add for basement corridors, walls, stairways, and elevators 
Add for ground-floor stairways and elevators 

Total nonproductive area 


Grand total of areas 


Productive 
orea, 
sqft 
180(B) 
100(B) 


2,400(G) 
600(B) 


1,500(G) 


B00(G) 
750(G) 
750(G) 
1,400(B) 


Productive 
area 
sq ft 


25,500(T) 


33,980 sq ft 


57,780 sq ft 


Nonproductive 
area, 
sqft 


1,100(G) 
200(G) 


450(B) 
140(B) 
350(B) 
220(B) 
400(G) 
180(B) 
300(8) 
180(G) 
80(G) 


Nonproductive 
area 
sq it 


10,200(T) 


140(G) 
100(G) 
150(G) 
140(G) 

40(G) 
350(B) 


360{B) 
360(B) 
400(8) 
250(8) 
250(B) 
200{B) 
600(B) 
150(B) 
200(B) 
100(8) 
400(B) 
400(B) 





20,800 sq ft 
2,500 sq ft 
500 sq ft 


23,800 sq ft 


it is well to make a liberal estimate of the 
total ground-floor area. 

The above schedule shows a preliminary 
estimate of 59 per cent productive area and 
41 per cent nonproductive area, which is 
a more favorable ratio than is generally 
realized in practice. 

During the preliminary planning stage, 
it may be decided to allocate the 1,500 sq 
ft area to the coffee shop, thus eliminating 
the main dining room and reducing the 
size of the main kitchen by about 250 sq 
ft, The banquet-ballroom, together with its 
three auxiliary rooms, might be omitted or, 
if demand for these facilities is assured, 
placed in the basement. The laundry would 
probably be omitted, although it 
placed in the schedule as a possibility. 
the of efficiency, it 
might be convenient to have almost all 
areas on the ground floor. However, to 
make the ground-floor ond basement area 
opproximately equal, those areas desig- 
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From standpoint 


nated (B) have been consigned to the base- 
ment. 

Thus the orea of the ground floor in- 
cluding 500 sq ft for stairways and ele- 
vators, but omitting the 800 sq ft coffee 
shop and deducting 250 sq ft from the 
main kitchen, amounts to 10,590 sq ft. This 
figure compares satisfactorily with the pre- 
liminary over-all estimate of 10,000 sq fi 
for the ground floor. 

The area of the basement including the 
banquet-ballroom facilities, but omitting 
the laundry, and allowing 2,500 sq ft for 
corridors and the like, amounts to 10,440 
sq ft. This figure is about the same as the 
ground-floor area, 

The typical floor has 17 quest rooms. 
shaft, and 
maid's closet increase the floor area by an 
equivalent of 3 guest rooms, making a 
total area equivalent to 20 rooms per floor, 


Two stairways, the elevator 


Ten rooms on each side of the corridor and 
each room with an assumed average front- 
age of 12 ft gives 120 ft as the approxi- 
mate length of the typical guest floor. The 
width is usually about 50 ft. Thus the area 
of the typical guest floor (120 ft by 50 ft) 
is 6,000 sq ft, which checks with the esti- 
mate previously made under 
data.” 

The summary of areas is as follows: 


“general 


6 typical guest floors, each 36,000 sq ft 
6,000 sq ft 

Ground floor, figured at 10,500 sq ft 
10,590 sq ft 

Basement, figured at 10,440 10,500 sq ft 
sq ff 

Total approximate floor 57,000 sq ft 
area 


By FRANK HARRISON RANDOLPH, PE. 


Hotel Planning Consultant and Professor of Hotel Engineering, Cornell University 


A motel can be defined as any type of 
sleeping accommodation designed and op- 
erated especially for the traveler who 
travels by car. It may be the most primitive 
structure, or a virtual palace. If may be 
called a cabin, a court, a lodge, an inn— 
or simply a motel. 


Growth of the motel business 


Since their crude beginning in the 
1920's, motels have had a phenomenal 
growth, paralleling that of the automobile 
and the highway. long characterized by 
small units located on the open highway, 
motels are now growing larger and moving 
into the fringes—and even the downtown 
areas—of large cities. The average size, 
which was only 15 rooms in 1952, had by 
1959 increased to 35 rooms; motels with 
100 or more rooms are not uncommon 
since large corporations have entered the 
field. Motels are now considered part of 
the hotel business. Many of the larger 
motels provide the same services as hotels, 
and it has become increasingly difficult to 
draw a sharp line of demarcation between 
them, 


Essentials for success 


The success of every motel is influenced 
by three factors, all of immediate concern 
to the designer: (1) Good location, (2) At- 
tractive appearance, and (3) Quick, pleas- 
ant, and economical service. 


TYPE OF PATRONAGE 


There are two main types of motel pa- 
tronage: transient and terminal. The tran- 
sient motorist, whether traveling on busi- 
ness or for pleasure, generally has certain 
predictable preferences. Primarily, he wants 
ready access to his car and quick service. 
The terminal guest (who may have been a 
transient yesterday at another motel) has 
different because he has 
reached his destination. He wants pleasing 


preferences 


surroundings and recreational facilities. 

Some motels are designed primarily for 
transients; others cater only to the terminal 
guest. Still others must be planned for both 
flypes. 

Commercial hotels normally derive at 
least 85 per cent of their room sales from 
persons traveling on business. The city 
motel, in the absence of conflicting data, 
should expect about the same. As a 
typical example, a 40-room motor court, 
although 2 miles from the center of a good- 
sized city, found that business men sup- 
plied 85 per cent of its annual business. 


And it was a popular motel—its overage 
of 80 per cent room occupancy for the year 
was nearly 10 per cent above the national 
average. 

Business travel is much greater in volume 
than vacation or pleasure travel, The vol- 
ume of business travel is, moreover, fairly 
constant throughout the year: only 25 per 
cent more business travel takes place in 
summer and fall than in winter and spring. 

Vacation travel, however, is two to three 
times greater in summer than in winter, This 
extreme fluctuation in the volume of busi- 
ness makes it extremely difficult !o operate 
profitably a motel catering solely to vaca- 
tioners. Most motels of over 50 rooms need 
almost 50 per cent occupancy to break 
even, Thus some motels find it necessary to 
shut down during the off-season to reduce 
the loss. Real estate taxes and building 
depreciation, of course, continue neverthe- 
less. 

Vacation trips are taken by over 75 per 
cent of our adult population, but about 60 
per cent of these people do nol always 
go to the same place, The most popular 
vacation destinations in the United States 
are Florida, California, New York, and 
Michigan (in that order), Roughly two- 
thirds of all vacation travel takes place 
during the summer, and the average vaca- 
tion travel period is two weeks. 

There is a definite need for more ac- 
ceptable motels for people in the middle- 
and low-income groups, A new motel 
should guard against pricing itself out of 
the market, The designer should be espe- 
cially careful that construction cos!s do not 
result in prohibitively high rental rates, 


FEASIBILITY 


Determining the probability of financial 
success for a project is recommended as 
the first step in planning. A dependable 
business forecast, based on local controlling 
conditions, should be made by a compe- 
tent concern, This forecast should determine 
whether there is adequate need for a 
new motel and should give a general in- 
dication of the number of guest rooms and 
the type and extent of services to be pro- 
vided. The forecast should be followed by 
selection of the site, working out of the 
financial plan, and finally, determination of 
the functional scheme: the number, types, 
and sizes of guest rooms, public spaces, 
and food and beverage facilities, the type 
of building construction, and the extent of 
mechanical services. Only after these pre- 
liminary steps have been completed is the 
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Project ready to be started on the drawing 
boards. Otherwise, much time, money, and 
effort may be lost in developing specific 
ideas that are impractical and yet dificult 
to discard. 


Basic economic survey 


Many factors will require careful study 
by 9 qualified financial advisor, such as a 
firm experienced in hotel and motel ac- 
counting. Ever-increasing costs of construc- 
tion and operation are vital considerations. 
The rapidly expanding and shifting pattern 
of major highways should be evaluated for 
its effec! on the site. The possibility of an 
overabundance of motels in the area must 
not be overlooked. The soundness of the 
title to the land may be questionable. The 
decision of whether to purchase the land, 
build on leased land, or select a sale-and- 
lease-back arrangement may well hove a 
considerable effect on taxes. 

It will aid greatly in planning to have in 
advance an idea of the type of traveler 
expected, the probable length of his stay, 
and the seasonal fluctuations expected in 
the volume of business. Such a survey is 
unquestionably a help in determining the 
financial feasibility of a project. Seasonal 
variations may require a break-even point 
at close to 50 per cent occupancy. 

Horwath & Horwath, Hotel Accountants 
and Consultants, stress the importance of 
determining (1) the rate of economic 
growth of the area, (2) the probable future 
development of the community, and (3) the 
status of existing or contemplated transient 
housing and feeding accommodations, 


LOCATION 


Site location is of paramount importance. 
Geographically, if should be at the end of 
a day's run for the motorist in order to 
attract transient business, The average mo- 
forist is not interested in stopping for the 
night except at the end of his day's run, 
so the site should be a day's run (or a 
multiple of this) from one or more reser- 
voirs of potential transient business, The 
typical motorist covers about 300 miles in 
a day, plus or minus up to 100 miles, de- 
pending upon personal preferences and 
highway conditions, which need individual 
analysis for a given area, Obviously the 
motorist will travel considerably farther in 
a day on limited-access express highways 
than on the usual improved routes. 

Traffic surveys showing the daily volume 
are of value only if they indicate the num- 
ber of potential customers passing the site 
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during the critical few hours of the end of 
the day. The total 24-hour volume of trucks, 
local passenger traffic, and whatever else 
comes along means very little. A tally of 
all passenger-car license plates that possed 
in each direction during the end-of-the-day 
period, disregarding, if possible, those is- 
sued within a radius of about 200 miles, 
would give the most helpful indication of 
potential business for the day or days on 
which the count was taken, It would give 
no guarantee of volume, however, for an- 
other season or for fulure years. 

Major highway routes are constantly 
changing, both in pattern and in condition. 
An excellent location today can become al- 
most worthless next year because a new 
highway has bypassed it, taking virtually 
all of its long-distance passenger traffic. 
Or the condition of a long major route 
might be so greatly improved thal, al- 
though the motel wos formerly a normal 
day's drive from a potential reservoir of 
transient business, it would now be reached 
by most potential customers by midafter- 
noon—al least two hours before their stop- 
ping time. Future highway conditions are 
difficult to forecast, since highwoy plans 
are offen changed for unpredictable rea- 
sons with disastrous consequences for the 
motel, which may become virtually stranded, 
Careful checking with all the various plan- 
ning agencies, especially the State highway 
department, is a precaution that must not 
be overlooked. Indeed, selection of the 
proper site requires the combined judg- 
ment of persons in many fields. The State 
highway department can forecast traffic 
characteristics. The chamber of commerce 
is familior with recent civic development 
and building and populotion trends. The 
real estate broker knows land values. The 
construction engineer can report on soil 
conditions, excavation, and drainage, and 
indicate probable difficulties in building, 
The architect experienced in motel design 
will have a wealth of practical advice. The 
accounting firm that made the economic 
survey should be satisfied that the site is 
properly qualified, The finance company or 
bank that is to loan the necessary funds 
must be convinced of the opparent sound- 
ness of the venture. If o particular site is 
vetoed by any one of these quolified 
porties, the success of the enterprise must 
be considered open to serious question. 
There is no satisfactory substitute for an 
excellent location that meets these various 
criteria. 

When the typical motorist, thinking he 
has travelled long enough for the day, rea- 
lizes there is some difficult driving a short 
distance ahead, and then encounters an 
attractive motel, he will be nicely condi- 
tioned to decide to stop for the night. The 


difficulty may be the heavy traffic of a 
large city, a winding road over a mountain, 
or a tedious long stretch of road through 
barren country—something he would rather 
postpone until morning. Situating the motel 
suitably in advance of such an obstacle con 
be definitely rewarding (Fig. 1). 

Some motels successfully intercept the 
traveler just outside a city where he had 
thought to find lodging (Fig. 2). If several 
motels are already grouped along the high- 
way leading into a cily, a new motel can 
be expected to be more successful if it 
joins the group than if it selects an isolated 
location. Prospective guests tend to be 
favorably impressed by a large group of 
motels, which by its very magnitude sug- 
gests abundant hospitality and a populor 
motel area, Once he stops, the troveler is 
almost certain to stay at one or another of 
these places (Fig. 3). 

If possible, the motel should be on the 
right-hand side of the road, especially if 
traffic is at all heavy, since drivers would 
rather not make a left turn (Fig. 4). If the 
highway curves, place the motel on the 
right of a left-hand curve, so that i! will be 
directly in line with the driver's vision 
(Fig. 5). If the site selected slopes upward 
from the highway, the hillside location of 
the motel will add to its prominence (Fig. 
6). 

The best motel site is the one with the 
greatest appeal to the largest number of 
potential customers. The site should of 
course be plainly visible from a distance. 
Highway intersections are often excellent 
places for motels, Approaching motorists 
will already have reduced speed and be 
prepored to stop, and can readily size up 
the situation before reaching the intersec- 
tion. The order of preference of several 
possible site locations at an intersection 
may be influenced by such foctors as the 
slope of the land and the presence of 
existing or future buildings (Fig. 7, 8, 9). 

lf travel is about equal in both direc- 
tions, the motel should aim for those who 
are going rather than those returning, be- 
cause of the opportunity for repeat busi- 
ness. Twenty-five per cent of the guests of 
some motels ore repeal customers. 

If a town is bypassed by the main traffic 
route, the motel may be placed on the 
right-hand side of the road leading to the 
town, but should be plainly visible from 
the main highway (Fig. 10). If Iwo towns 
are not far apart on the highway, the motel 
should be placed to intercept the major 
volume of traffic before it reaches either 
of them. Putting the motel between the 
towns generally proves unsatisfactory, since 
most motorists would not be in the mood 
for stopping on such an in-between stretch 
(Fig. 11). 


It is important to determine well in ad- 
vance whether the highway deportment 
will permit the desired location. Encroach- 
ments, set-back regulations, deceleration 
lanes, and access drives must all be con- 
sidered. The highway department may not 
permit direct access from deceleration or 
acceleration lanes. Definite approval of 
specific plans should be obtained from the 
authorities at @ very early stage in the 
planning. 

Advance signs advertising the motel and 
directing the motorist are essential. Often 
the authorities have very severe restrictions 
on the plocement of such signs; therefore, 
sign locations must be assured and permis- 
sions obtained before the site may be said 
to be satisfactory, 


TYPE OF MOTEL 


Motels can be differentiated by their lo- 
cation and purpose. The most common 
types are as follows: 


1, The city motel is built in town or on 
the edge of town. It is intended primarily 
for commercial travelers with business in 
the downtown area. It generolly involves 
expensive land, a restricted site, and a 
structure at least three stories high. Nearly 
the entire site is used for buildings and 
parking. 

2. The motor annex, a relatively new de- 
velopment, adjoins an existing hotel in the 
city, Whether the motel emphasizes its 
connection as an annex will depend on the 
reputation of the hotel and its advertising, 
location, services, utilities, supervision, and 
mointenonce staff. 

3. The highway motor hotel furnishes 
roomside parking for the traveler en route. 
This type of motel is usually one or two 
stories high, with a site of at least three 
acres. If space permits, not more than 15 
Per cent of the site area is used for build- 
ings and parking. 

4. The resort motel is intended primarily 
for guests who have reached their destina- 
tion, and usually requires ample facilities 
for recreation, Closing during the off-sea- 
son may also be necessary. The site, ideally 
spacious, can be small if necessary. 

5. The airport inn is built at a major, 
usually intercontinental, airport. A rela- 
tively large and high-class operation, this 
type of motel often has 150 to 300 rooms, 
two-story guest-room buildings, and a site 
of at least 10 acres, Business is supplied by 
airline patrons, motorists, and guests from 
the metropoliton area served by the air- 
port. The size of such a motel permits full- 
scale food and beverage facilities, function 
rooms, and often as extensive recreational 
facilities as are found in resort motels, The 
location usually borders on the outlying in- 
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dustrial area, within easy driving distance 
of both the suburban residential area and 
the city. 


SITE PLAN 


Pertinent factors include the size of the 
buildings, the area for parking, size of the 
site, contour of the land, and the extremely 
important traffic patierns for guests, em- 
ployees, supplies, and refuse. The ideal 
arrangement should combine ‘pull’ with 
privacy—two items that are difficult to at- 
tain simultaneously in any site plan. The 
“pull or drawing power of an attractive 
appearance from the highway should be 
converted to privacy for the guest after 
arrival, Drawing power is linked with prox- 
imity to the highway; privacy is associated 
with quiet surroundings. Some compromise 
must be made on the basis of the variety 
of motel, the type of quest, and the site 
conditions. One operator may want the 
motel set far back from the highway; an- 
other may want the swimming pool right 
out in front. The designer must know the 
preferences of the motel owner and oper- 
ator in order to produce the results desired, 

If the motel is to be located on a high- 
speed thoroughfare, it should have a front- 
age of at least 500 ft. The motorist going 
60 miles an hour will need about that dis- 
tance to slow down comfortably in order 
fo turn off the highway. 

For a small installation, the guest units 
may be arranged in a U-shaped pottern, 
with a lawn area in the center and the 
guest registration building at the middle 
of the horizontal portion of the U (Fig. 12). 
The same arrangement can be modified to 
provide unbroken construction, with every- 
thing under one roof (Fig. 13). 

A crescent-shaped arrangement is often 
quite appealing. The central registration 
building may be flanked by guest units 
(Fig. 14). If built as a simple structure, this 
arrangement usually takes the shape of a 
half-hexagon (Fig. 15). Or the motel might 
be designed os a long, straight building, 
with equal wings extending from the regis- 
tration office (Fig, 16). 

For some sites, a T-shaped structure 
might be most suitable. With that design, 
however, the service entrance can be dif- 
ficult to locate (Fig. 17). The L-shaped lay- 
out is deservedly popular. Placing the 
registration office toward the highway ex- 
tends an obvious welcome to the motorist. 
The sight of other cars in the parking area 
will also be an inducement! to the prospec- 
tive guest. In addition, the garden ond 
poo! area will be secluded, so that the 
gues! can escape the noise and confusion 
of the highway (Fig. 18). Or the position 
of the L might be reversed, and the ground 


areas adjoining the building attractively 
arranged. The swimming pool, for example, 
could be placed out in front as an induce- 
ment to the traveler (Fig. 19). 

If the site is approximately square, and 
located near of in town, the registration 
office may best be placed at the tip of one 
side of a U. This familiar solution is both 
well-ordered and attractive (Fig. 20). If the 
site is longer and has access to a rear 
street parallel to the highway, the U may 
advantageously be broken by a driveway 
connecting the streets. The driveway could 
then be covered at the registration office 
and access to the parking oreas so ar- 
ranged that control could be exercised by 
the office over oll arrivals and deportures 
(Fig, 21). 

A relatively long, narrow site on the 
edge of town might be developed ad- 
vantageously by setting the building back 
from the highway and providing good 
visibility, roomside parking, ond efficient 
traffic patterns (Fig. 22). If the site were 
somewhat deeper, the building might be 
designed as a half-hexagon, with a garden 
court and recreation area. Whether guests 
would prefer roomside parking or an ad- 
jacent garden court and recreation area 
depends on such circumstances as the 
purpose of their visit, length of stoy, cli- 
matic conditions, and the view from win- 
dows not facing the court (Fig. 23) 

A large motel in the downtown area may 
toke the form of a hollow rectangle. The 
example shown in Fig. 24 provides a wide 
scope of services, including a restaurant, 
ballroom, shops, room service, year-round 
swimming pool, and an attractive central 
garden area, Street-level parking is pro- 
vided under the quest rooms. A similar pat- 
tern is followed in the 68-unit motel shown 
in Fig. 25. The registration office, gift shop, 
coffee shop, cocktail lounge, and restaurant 
are located in the portions of the building 
nearest the highway. The inner court pro- 
vides parking space around an island lawn 
with trees. This arrangement permits good 
control of cars entering and leaving, brings 
the cars near the gues! rooms, and may 
thus seem the obvious solution to parking 
problems. The noise of cars arriving and 
departing, however, often late at night or 
early in the morning, will affect all guest 
rooms facing the court, where the noise is 
accentuated by reverberation. Also, the 
headlights of arriving cars will rake the 
windows facing the court. In northern cli- 
motes, snow removal can be a difficult 
problem as well, with the hollow-rectangle 
arrangement. 

The 150-room airport motel shown in 
Fig. 26 uses the inside of the enclosure for 
the garden, recreation, and swimming-pool 
area, with parking facilities around the 
outside. Business comes from both airline 
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and motor travelers. Service is comparable 
to that of large hotels in the city. The 
circular building contains a dining room 
and cocktail lounge on the ground floor, 
and a second floor meeting room. 

Individuality is an asset to the motel 
illustrated in Fig. 27, On a site of moderate 
area, this motel has a convenient, covered 
entrance for the motorist and an adjoining 
circular restaurant building, backed up by 
an L-shaped, two-story gues! section, The 
outside dining terrace overlooking the lawn 
ond pool is especially inviting with its 
open, yet secluded atmosphere. Separate 
parking areas are provided for restaurant 
patrons and for quests. 

A motel may be built on o narrow strip 
of valuable land between the highway and 
the ocean, as is frequently done in Florida. 
The example in Fig. 28 concentrates the 
three stories of guest rooms (with a double- 
loaded corridor) perpendicular to the shore 
line, providing an ocean view from every 
room. All guest rooms have private bal- 
conies. A garage in the semibasement 
accommodates self-service parking. The 


' single-story lobby, bar, and coffee-shop 


portion includes a dining terrace thal over- 
looks the circular outdoor dance floor, the 
pool, and the ocean. The arrangement is 
open, uncluttered, and inviting. 


ROOM GROUPS AND PARKING 


Designed for the convenience of the 
motorist, each room of the motel should 
have, if possible, at least one window with 
a desirable view or private outlook on a 
quiet area (for which landscaping may be 
required), Bathrooms and clothes closets 
should be placed along the drivewoy side 
of the rooms, The room layout should fol- 
low the usual hotel guest-room arrange- 
ment, with the central guest corridor re- 
placed by an access driveway. Conven- 
ience, privacy, and rooms that are both 
quiet and cheerful are the objectives, The 
shape, orientation, dimensions, and topog- 
raphy of the individual site, of course, may 
necessitate some deviation from the ideal 
layout. 

Ideally, one side of a row of guest units 
would take full advantage of the view, 
with the access drive on the opposite side 
of the row. Bathrooms on the entrance 
side would have small, high windows to 
increase privacy and reduce noise, whereas 
the guest rooms might have large picture 
windows to capitalize on the view, An 
extra doorway on the side with the view 
might be desirable. (See Fig. 29, 31, 32, 34, 
36, 40.) 

If the strip of land availabe for guest 
units is narrow, either because of dimen- 
sions or topography, the best solution is 
generally to set the units well back from 
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Fig. 24. Manger Motor Inn, Charlotte, N. C.; 
Finn-Jenter, Architect 





Fig. 26. Avis Motel, Midway Airport, Chicago; 
Design, Inc., Architect 
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Fig. 27. O'Hare-Chicago Motor Hotel, Chicago Inter- 
national Airport; A. P. Swanson Associates, Architect 


Fig. 28. 
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Fig. 25. Travelers Inn, Fairbanks, Alaska; 


Edwin Crittenden, Architect 
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Pan American Motel, Miami Beach, Fla.; 
Carlos B. Schoeppl & Associates, Architect 
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the road, The effec! from the road will be 
impressive (Fig. 40), If the strip were about 
25 ft wider, better results would be ob- 
tained by setting the guest units 25 ft 
back from the parking erea, and landscop- 
ing the area between. 

A level strip on a hillside, even as nar- 
row as 43 ft, can readily accommodate 
both a drive and a single row of parked 
cors. Placing each guest room over its 
parked car solves the problem nicely; The 
cars are protected from the weather, and 
each guest is provided with a private 
balcony (Fig, 41). If the site continues 
downhill, it may be desirable to sink a 
gves! room into the bank and park its car 
on the roof (Fig. 42). This arrangement 
provides privacy and a good view of the 
valley. 

lf there is no desirable view and the 
patronage will be mostly transient, the 
more economical back-to-back arrangement 
may be justified, despite its lack of privacy 
and cross-ventilation. (See Fig. 30, 33, 35, 
38, 46, 48.) Two- or four-room units are 
often arranged with parking space between 
them, serving to break the monotony and 
add visual interest (Fig. 30, 31, 34). An- 
other alternative is a four-room unit with 
all four cars parked in a row (Fig. 35). 

Rooms on different levels may be ad- 
vantageous, depending upon the topog- 
raphy and dimensions of the site, and the 
number of units required. Guests handling 
their own luggage generally do not wel- 
come climbing a full story height, but 
seldom object to half that amount (Fig. 37, 
45). 


Corridors 


An interior corridor will protect the guest 
in bad weather and be a great help to 
maid service. With protected inside cor- 
ridors, @ maid is customarily assigned 14 
to 16 rooms; if only an outside entrance 
is provided, one maid would probably 
handle only 10 to 12 rooms. Moreover, a 
single interior corridor will make it easier 
for the management to exercise desired 
control; the guests, also, will probably feel 
more secure. 

On the other hand, if the only entrance 
to a room is through an outside doorway, 
the gues! can enjoy the feeling of having 
a private cottage. That feeling, however, 
will be appreciably reduced if the open 
corridor or public walkway is close to the 
building and protected by an overhanging 
roof, despite high windows, venetion 
blinds, or similar remedial devices. Privacy 
would be greatly improved by placing the 
public walkway 15 {ft or more away from 
the building, with suitable planting be- 
tween. 

Compare the arrangement of two-story 


guest-room buildings with open corridors in 
Fig. 46, with the one with interior corridors 
in Fig. 47, Note that the construction re- 
quires floor slabs of the same width for 
each. An advantage of the open-corridor 
plan is that a quarter of the rooms have 
direct access to parking. The corridors, 
however, extend olong the only windows, 
and thus reduce the privacy of all the 
guest rooms, The plan with the inside cor- 
ridor offers greater privacy, better insula- 
tion from outside noise, and full protection 
from the weather for guests and maids. 
Moreover, half its guest rooms have either 
a private balcony or terrace. 

A narrow site requiring two guest floors 
to secure the necessary number of rooms, 
may necessitate putting the building on 
stilts, with parking below the guest rooms. 
(Such an arrangement, however, increases 
the building height, and adds unwelcome 
stair climbing—or elevator problems.) With 
two stories, two access drives are prefer- 
able, one on each side of the building. If 
two drives are not feasible, however, it is 
possible to use a central driveway, a solu- 
tion often employed in garages (Fig. 48). 
Both gues! floors can be served by an in- 
terior double-loaded corridor, or by open 
corridors (one on each side) with a pipe- 
and-vent shaft between the gues! bath- 
rooms. 

Standard motels have not yet been built. 
They have appeared, at times, on drawing 
boards, but individual circumstances—site 
conditions, food-service demands, and geo- 
graphic location—invariably have required 
adjustments. Before beginning the design, 
the designer should thoroughly discuss with 
the owner and operator such motters os the 
choice between interior or exterior corri- 
dors, single or double loading, long quest 
buildings or two- and four-room units, and 
one- or two-story structures. 


GUEST ROOMS 


The motel guest wants much the same 
things in his room as he would want in a 
hotel, Reference should be made to pre- 
vious pages concerning typical hotel rooms: 
types, sizes, design principles, and repre- 
sentative layouts. A motel will often in- 
crease the length and width of a similar 
room by a foot or two, however, to provide 
a greater spaciousness than would be 
feasible in a commercial hotel in the city. 
Some experienced motel operators say that 
13 by 16 ft of net bedroom area is the 
best minimum size for a room to accom. 
modate two persons. 


Kitchenettes 


Motel guests who have arrived at their 
destination often want cooking facilities on 


o modest scale. Hf the mote! will cater 
primarily to overnight guests, however, the 
probable demand for kitchenettes should 
be determined by o careful study, involving 
a check of other motels in the neighbor- 
hood. including 
kitchenettes are shown in Fig, 49. 
Complete factory-assembled kitchenettes 
are ovailable in 30 to 72-in. lengths. Fea- 
tures included are a range top with 2, 3, 


Representative layouts 


or 4 burners (either gas or electric), with 
an oven underneath; a sink, with o utensil 
storage cabinet underneath; and a work- 
table area, with a refrigerator underneath, 
A storage cabinet for china and nonre- 
frigerated foodstuffs is usually provided on 
the wall above the unit. 

The kitchenette unit may be placed in 
an alcove sized to fit it, with louvered doors 
or an equivalent device to screen it off or 
even lock it up when not desired by the 
guests, Or a separate room might be 
provided. 


Wall partitions 


Partitions between guest rooms should 
be of any construction that will reduce 
sound transmission by at least 45 decibels, 
a reduction that is usually adequate, In 
wood frame construction, 2 by 4's are 
often staggered on 8-in. centers, with a 
sound-insulating blanket between them, In 
selecting the method of construction, the 
designer should consider materials, labor, 
suitability, fire hazards, transmission loss, 
and cost. 


Number of guest rooms 


Several motel chain organizations have 
made coreful studies to determine the 
minimum number of guest rooms that would 
be economical to operate, Their conclusions 
run from 64 rooms for the less elaborate 
forms of operation to 100 rooms for those 
organizations that intend all guest con- 
veniences and services to be distinctly 
superior. 


SPACE ALLOTMENTS 


Space allotments in motels follow, in 
general, the pattern for allotments in 
hotels. Data taken from over a dozen 
motel plans were used to establish the 
space allotments listed below. Considera- 
tion was also given to the typical values 
for hotels, as listed on previous pages. 
Space allotments are directly proportional 
to the number of guest rooms; the figures 
provided below for a typical 100-room 
motel can be adjusted to suit any other 
size. (For a 60-room motel, multiply by 
0.60; for 130 rooms, by 1.30.) Other modi- 
fications may be necessary to meet indi- 


vidual requirements. No adjustment should 
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Fig. 50. Schematic layout for motel with full dining 
service 
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be made, however, for the manager's office 
and the secretary's office, as each would 
still need about the same area. 


SPACE ALLOTMENTS FOR TYPICAL 
100-ROOM MOTEL 


Public space Area, 
sq ft 
Lobby 1,100 
Front office 100 
Lounge 500 
Corridors adjoining 300 
Men's toilet for guests ‘140 
Women's toilet for guests 120 
Women's restroom 100 
Coat checkroom 100 
Concessions and subrentals 
Rented stores 2,000 
Food and beverage service space 
Dining room (110 seats) 1,700 
Coffee shop (70 seats) 1,100 


Bar and cocktail lounge (50 seats) 800 


Private dining rooms (75 seats) 900 
Employees’ dining room (20 seats) 260 
Kitchen 1,300 
Steward's storeroom 300 
Walk-in refrigerators 150 
Beverage storage 180 
China, glass and silver storage 200 
Receiving room 200 
Garbage room 100 


General service space 


Manager's office 130 
Secretary's office 90 
Accounting office 130 
Linen room 350 
Laundry 600 
Men's toilet for employees 100 
Men's locker room 150 
Women's toilet for employees 120 
Women's locker room 170 
Maintenance shops 600 
Furniture storage 250 
General storage 600 
Boiler room 750 


Transformer and switchboard room 150 


Extra items (if needed) 


Garage for motorized lawn mow- 
ers and snow plows 

Swimming pool filters, chlorina- 
tor, pump, and heater 

Storage for lawn furniture and 
recreation equipment 


Food service is not a lucrative part of 
the motel business; money invested in 
rooms would pay better dividends. The 
motorist, however, will want food service 


handy; if not actually on the premises, then 
only a step away. He generally dislikes to 
go more than a few hundred yards to find 
a restaurant. Therefore, unless adequate 
food service is already adjacent, it is ad- 
visable to provide it. 

For the motel requiring strictly minimum 
facilities, @ good solution is the factory- 
assembled roadside ‘diner with a dozen 
or more seals, which can be handled by a 
single employee during slack hours, For the 
more ambitious but still rather small motel 
with little outside patronage, the best 
solution may well be a coffee shop, possi- 
bly supplemented by a bar. Such an ar- 
rangement helps to keep investment and 
labor costs within bounds. For the larger 
motel, a dining room, coffee shop, and bar 
with cocktail lounge may all be needed. 
If the motel is near a city, private dining 
rooms are usually added as well, Outside 
patronage is necessary to make extensive 
restaurant operations pay. The larger, more 
spectacular motel restaurants may derive as 
much as 75 per cent of their business from 
persons who are not overnight guests (Fig. 
50). 

Motel restaurant facilities average about 
two seats per guest room. The ratio varies, 
however, from one-half to three of more 
dining-room seats per guest room. 

Care should be taken in applying the 
schedule of space allotments to ensure that, 
if any food-service area is modified, the 
effect on auxiliary facilities is considered. 

The lobby should be designed to impress 
the prospective guest favorably and bid 
him welcome. The entrance must be easily 
recognizable and accessible. If feasible, 
the prospective guest should be sheltered 
from the weather, from his car to the 
entrance doors. Within the lobby, the regis- 
tration desk should have a relatively cen- 
tral location, for it is the main control point 
of motel operation. If the guest, standing 
at the registration desk, can look through 
a lorge plate-glass window and see the 
swimming pool, attractive landscaping, or 
@ scenic view, room sales will be greatly 
aided. 


Parking 


Parking spaces, preferably in separate 
areas, are generally required as follows: 
(1) | parking space for each guest room 
(may sometimes be reduced to 0.8 per 
guest room); (2) 1 parking space for every 
5 restaurant seats; (3) | parking space for 
every 3 employees; (4) 2 parking spaces for 
delivery and service trucks (in addition to 
space for a truck at the service entrance). 

These allotments, of course, should be 
modified if circumstances warrant it. A 
motel that is filled to capacity, with a good 


restaurant, bar, and banquet business from 
nonguests, may need 2 parking spaces per 
guest room. On the other hand, a down- 
town motel, with parking available nearby 
and many guests arriving by taxi, might 
get along with parking space equal to two- 
thirds the number of guest rooms. 

For the design of parking areas in gen- 
eral, see the section of this book on ‘Park- 
ing,’ Special requirements for motel park- 
ing are discussed in the following para- 
graph. 

Parking stalls should be adequate for 
the largest cars commonly used; 19 ft is 
the recommended minimum length. Plan- 
ning for only medium and small-size cars 
invites trouble. Parking stalls 10 ft wide 
are recommended; where space is limited 
9-ft stalls may be used, but this width 
should be considered the absolute mini- 
mum, Double stripes, 12 f! apart, between 
the stalls will result in better centering of 
the cars within the allotted space. Since 
almost all motel guests unload baggage 
from their cars, and reload it upon leaving, 
adequate ond safe space should be pro- 
vided for this activity. Motel parking lots 
planned for maximum guest convenience 
provide parking stalls 11 ft wide by 23 ft 
long, allowing 4 ft behind a 19-ft car for 
loading and unloading, Parking spaces 
under buildings should be 11 ft wide and 
have o clear height of 7 ft. In the design 
of sidewalks adjacent to parking areas, 
consideration must be given to the over- 
hang of the car beyond the curb or wheel 
buffer; this overhang may be as much as 
2'— ft in front or 4% ft in the rear of the 
car, 


Entrance drive 


The turnoff from the highwoy to the 
motel should be at an angle of 30 to 45 
deg; sharper turnoff angles are inadvis- 
able. The driveway should be 20 to 25 ft 
wide, and the radius of the curb on the 
driver's right should be of least 50 ft. If 
© restricted site frontage should require a 
right-angle turnoff, then the driveway 
should be 25 ft wide and the curb have a 
30-ft radius. A curb radius of less than 30 
ft is inadvisable under any circumstances. 

A slope of 6 per cent is the usual max- 
imum for turnofts from state highways, A 
slope of 12 per cent is customary for 
ramps, but can be as much as 15 per cent. 
The porking lot should be nearly level. The 
central driveway may be crowned, with a 
1 per cent slope to the edges, so that 
persons on foot will find it relatively free 
from water after rain or from ice in winter. 


Gas station 


Motels sometimes include a service sta- 


tion where the motorist can conveniently 
obtain gasoline and oil, and possibly tire, 
battery, lubrication, and car-washing serv- 
ice. The decision of whether to include a 
gas station, however, should depend upon 
its being profitable in itself. 


Swimming pool 


About 50 per cent of the motels built in 
1959 included swimming pools. The trend is 
to provide pools, even in motels in the 
downtown area of the city, Although the 
pool may be actually used by only a mi- 
nority of the overnight guests, many more 
will enjoy wotching the activities. Thus the 
pool should be surrounded by a suitable 
ferrace at least 10 ff wide; if a diving 
board is provided, the terrace should be 
20 ft wide in back of the boord, Grass 
areas beyond the terrace are also recom- 
mended. 

The motel pool should generally be of 
the recreation type. A free-form pattern, 
either kidney-shaped or oval, is usually 
suitable, but of course is subject to topog- 
trophy and the designer's judgment, The 
minimum size recommended for the pool 
is 20 by 40 ft, which is large enough for 
obout 15 people in the water and 20 to 30 
bathers around the edge. One motel chain 
prefers o 24 by 48-f1 pool. Another chain, 
operating motels of 150 rooms and more, 
considers 35 by 75 ft to be the minimum. 

A separate woding pool is often pro- 
vided—sometimes with spray fittings or a 
small fountain to enhance its appearance. 
A fairly wide terrace should surround the 
pool, with benches on the terrace for 
parents. 

Toilet facilities for men and women 
bathers should be accessible from the pool 
area. Such facilities are required by low 
in many states, Provision should also be 
made, within 40 ft of the deep end of the 
pool, for housing the necessary water fil- 
ters, pumps, purification equipment, and 
heater. A water heater can extend the use 
of the pool over a longer season. 

Other planning considerations concern- 
ing the pool and surrounding area include 
food and beverage service and adequate 
illumination for evening activities. 

The inclusion of a cabana club may be 
considered, if there is sufficient local de- 
mand. In addition to membership fees, the 
cabana club may bring other profitable 
business to the motel, Since cabana club 
members are not overnight guests, how- 
ever, provision must be made for dressing 
rooms, lockers, showers, and toilets. The 


members will also expect an ample pool- 
side terrace crea with tables and chairs, 
umbrellas, and reclining lawn chairs, in 
addition to the cabanas. The cabanas them- 
selves, though, may serve as a windbreck, 
and thus help to prolong the pool season. 


Recreation areas 


Although the pool will probably be the 
most popular recreation area, a children's 
play yard, and areas for adult games may 
also be desirable. Some such games ore 
listed below; the dimensions indicate the 
area for the game, including the usual 
surrounding border, 


Game Widthx length, ft 
Shuffleboard 10x60 
Clock golf 40x40 
Croquet 50x95 
Horseshoes 12x60 
Table tennis 12x20 
Tennis 60x 120 
Handball 30x45 


Barbecue facilities may also be desirable. 
An area of about 15 by 20 ft is generally 
ample. The play yard for small children 
should be enclosed by a fence. Suitable 
modern equipment should be selected and 
installed, 

Indoor recreation facilities may include 
a television room, one or more card rooms, 
reading room and library, table tennis, 
movies, piano, and electric organ. These 
facilities should be discussed and decided 
upon in the early planning stages, because 
it is often impossible to fit them into a 
completed plan at the last minute. 


Landscaping 


landscaping is important—it is one of 
the things the guest sees first. Well-kept, 
neatly defined lawns and drives will make 
a favorable impression; the parking ar- 
rangement should be logical and practical. 
Hard-surfaced walks should be so arranged 
that lawns may be preserved; retaining 
walls should be installed to prevent erosion 
and enhance appearance. The right vari- 
eties of trees will provide attractive shade. 
Undesirable views should be screened by 
dense plantings, trimmed hedges, stone 
walls, or louvered fences. 


Outdoor advertising 


Signs ore the most effective means of 
attracting the attention of prospective cus- 
tomers, Mos! people stop at ao mote! be- 
cause they like its sign. 

Signs should be neat, bold, brief, and 
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distinctive, Their message must be grasped 
ot a glance. The entrance sign should be 
plainly visible a good hundred yards from 
the turnoff, with letters at least 18 in. high. 
Copy should be reduced to a bare min- 
imum, and only unusual services advertised. 

A distinguishing emblem, trade mark, or 
coat of arms should be unique and easily 
remembered. Select one that can be used 
at the motel entrance, in the lobby, and on 
stationery, menus, and souvenir match 
books. Avoid using too many colors in a 
sign. Simplicity is effective. 

Signs should be durable and suited to 
the climate of the location. Night illumi- 
nation is essential, at least for the sign in 
front of the motel, but core should be 
taken that guests will not be annoyed by 
beams of light, glare, flashing off and on, 
or other features that might bother a per- 
son wanting to sleep. The sign at the motel 
customarily has a ‘Vacancy-No Vocancy" 
indication, 


Heating and air conditioning 


Guest rooms are bes! served by o central 
plant, with individual room temperature 
controls provided. A system favored by 
some of the more experienced organiza- 
tions circulates water through convectors 
concealed beneath the guest-room windows. 
The circulating water is heated in winter 
and chilled in summer, the water tempera- 
ture being 
weather conditions. Each guest-room con- 


voried in accordance with 
ditioning cabinet has ao multispeed, man- 
ually controlled, motor-driven fan to blow 
air over the coils. The guest can regulate 
the fan speed to vary the rate of heal 
transfer. 

Other parts of the building—such as the 
lobby, restaurant, kitchen, and employees’ 
quorters—should be divided into “zones,” 
according to their hours of use and type 
of air treatment needed. Each zone will 
hove its own separately controlled equip- 
ment to supply heat or air conditioning. 
Air conditioning is supplied in the summer 
for public spaces, restourant, and bar facil- 
ities frequented by guests. Ample exhaust 
ventilation will be needed for the kitchen 
and the employees locker rooms and 
toilets. Care should be taken to avoid 
having to operate an entire zone of rooms 
with short hours of use just to accommodate 
one or two that will be used many hours a 
day. 
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BASIC GEOMETRY OF MOTEL SITE 
PLANNING 


The basic element of design in motel site plan- 
ning is not the rental unit alone, i.e., a living- 
bedroom and bathroom, but the rental unit plus 
a parking space, plus an access roadway, plus 
a pedestrian walkway, plus a certain quality 
which can be summed up in the term “amenity.” 
This latter will include outlook, privacy, protection 
from noise, and ‘‘character.”’ All except the last 
will usually imply space. In the case of outlook 
one may visually poach on neighboring land, but 
this will not in the long run be dependable without 
control over the development of this land. 

As the basic element of design is not simple 
and easily defined, as might at first appear, so 
in its use it may be equally difficult to classify 
and analyze, Being composed of so many ele- 
ments, it will vary greatly from one case to the 
next. A change in one element will change the 
whole balance of relative importance. We have 
therefore attempted to simplify and sharpen the 
most common requirements of this site geometry 
by concentrating upon a typical rental unit strip 
of near-minimum dimensions placed in a number 
of different and typical situations to demonstrate 
the considerations which should control the site 
planning of a small roadside motel. These dia- 
grams will also provide the data for a preliminary 
quick check on site area and shape, as related 
to possible density of development and efficient 
utilization of the land with various types of plans. 


The Rental Unit Strip Dimension This becomes the 
basic planning element in these simple site plans, 
is made up of the rental unit, a pedestrian walk- 
way, parking space, and access roadway. Not 
shown here, because too difficult to measure or 
reduce to a type, is amenity space, which includes 
outlook. The size of each of these elements will 
vary from one case to another, but each dimen- 
sion shown here is typical. 


A Shallow Site Parallel to the Highway = This will 
almost inevitably be best served by on elementary 
type of strip plan with front parking. Such a site 
is too narrow for the units to be turned at right 
angles to the highway, and if they were moved 
far enough forward for rear parking, the rooms 
would be unpleasantly close to the highway (Fig. 
1). 

If there is an opportunity for some outlook in 
the rear, even onto someone else's property, then 
the plan can be greatly improved by keeping 
access and parking on the highway side and 
opening up big outlook windows to the rear, 


A Narrow Site at Right Angles to the High- 
way This must usually be enough wider than 
the minimum strip dimension to allow for the side 
yards normally required by local building and zon- 
ing regulations. There is nothing to prevent one 
or both of these side yards from being incorpo- 
rated into the parking space (Fig. 2). 

For more intensive use of this sort of site, the 
strip is normally turned at the end to form an 
L. A corresponding wing might be added at the 
highway end but is seldom done because it would 
close off the motel from the view of motorists 
on the highway. Such wings upset the parking 
ratio of a typical strip; space must be found for 
these extra cars possibly at the rear of the wing 
units. 


From Motels by Geoffrey Boker and Bruno Furno; 
(©) 1955 by Litton Educational Publishing, Inc., New 
York. 


If the view to the rear beyond the lot line is 
pleasant, then it would be better to do without 
the rear wing, If the view is undesirable, the wing 
can effectively close it off, and the inside of the 
L can create an environment of its own, 


For Greater Density On a similar deep narrow 
site at right angles to the highway, a common 
plan is to pile the units two or more stories high, 
facing outward from a central bathroom spine. 
Access and parking is on each side, with access 
balconies along the face of the upper stories, 
so that pedestrian traffic is channeled immedi- 
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ately in front of the outlook windows, killing all 
privacy. 

The parking space must be enlarged to take 
care of the units above the first floor. The side 
yards can be usefully employed as part of the 
parking area. But if the second-story access bal- 
conies are reached by stairs at each end of the 
rental unit block, then parking space for the sec- 
ond-story units is most convenient if concentrated 
in this same area at each end of the building 
(Fig. 3). 
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The Bathroom Spine Plan Moy Be Improved |f 
all parking space is concentrated at the highway 
end of the long narrow lot, each unit has a private 
fenced garden. Access is by a perimeter covered 
walk (Fig. 6). Plan suggested by Mayfair House, 
Carmel, Colif. 











































If Parking Need Not Be at the Unit Entrance A 
larger number of rental units can be fitted more 
successfully onto a long narrow lot by concentrat- 
ing the parking area at one end. Where the cen- 
tral garden court becomes very narrow (Fig. 4), 
the only way to obtain privacy of outlook is to 


Fig. 6 
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divide it down the center with screens or high 
planting. 

In the plan (Fig. 5), the disadvantage of a road 
down the center is counterbalanced by the con- 
venience of unloading baggage at the entrance. 


Road Parking Strip and Carport Strip Compared 
Alternating unit pairs and double carports gives 
a longer but narrower strip than the conventional, 
For a more spacious lawn and easier drive-in, 
the carport strip is in practice usually made wider 
than shown in Fig. 7. 


It's the Corners That Count When a strip plan 
is bent into a court, the more corners, the more 
waste of space; often this is of small importance. 
With parking on the outside front (Fig. 8) there 
is space for a car outside the door of each unit, 
With parking on the inside front (Fig. 9) there 
cannot be space enough for all the cars expected 
and corner units are left without parking stalls. 
The visual values of the open corner could well 
be combined with a road through, so that the 
U becomes two L courts (Fig. 10). The larger o 
plan, the less important are the corners. 


The U Court Comes in All Patterns, All Sizes As 
shown in Fig. 11. 

a. Opens an attractive central garden court 
to the highway, using this as an advertising fea- 
ture. 

b. Almost closed to the highway, is of less 
advertising value, but guests have more quiet and 
privacy. 

c. By parking inside the U, the same number 
of units can be packed onto a smaller lot, Noisy 
and without privacy. Worst on a small scale. 

d. For more units the U becomes E. Center 
line does not have parking directly outside door 
but can be served by interior corridor or covered 
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Many architects and engineers who design 
office buildings will no doubt inevitably be en- 
gaged by a client who expects to have a com- 
puter, or more correctly electronic data pro- 
cessing (EOP), system installed in his building. 
While the needs for particular systems will 
ordinarily be highly individualized and complex, 
some general principles concerning the archi- 
tectural and engineering aspects involved in 
planning a building for these machines can be 
set down. In this way, one who is faced with 
the design of o building which will house an 
EDP system may provide himself with some of 
the background he will need for the more 
detailed considerations he will be faced with 
later. 

The use of computers for scientific or en- 
gineering calculations is well known, The use 
of EDP systems for the automation of ordinary 
business operations such as inventory con- 
trols, bank operations, clerical functions, and 
the like is also familiar. 

EDP systems are highly demanding of the 
architect and his consultants. The machines 
refuse to function under conditions of high 
humidity and high or low temperature which 
employes might put up with, The installations 
are heavy and place concentrated loads on 
building floors. Large areas are required for the 
placement of many of the systems, and for the 
maintenance and servicing of the machines. 
Electric power with low variations in voltage 
and frequency must be furnished to the sys- 
tems. Many of the systems require a raised 
or double floor to accommodate the large num- 
ber of cables interconnecting the machines. 
Because of the nature of the problems involved 
in the design of office building spaces for EDP 
installations, an examination of some of their 
more important aspects should be of value. 

The architect working on an office building 
which will contain an EDP system will naturally 
turn to the companies that produce them and to 
consultants who specialize in the field for 
detailed answers to the specific design prob- 
lems. However, an examination of some of 
the more general and important aspects of 
planning should give him some background 
for later and more detailed study, 


Electronic Data Processing System 


The National Office Management Association 
defines s computer as “a device capable of 
accepting information, applying prescribed 
processes to the information, and supplying 
the results of these proce 6 ... from in- 
ternally stored instructions, as opposed to 
calculators on which the sequences are im- 
pressed manually from tape, or from cards.” 

This is to say that computers are devices 





The materia! in this article was developed 
from data supplied by the Data Processing 
Division, International Business Machines 
Corporation, White Plains, N.Y, and Air 
Research Associates, New York, N.Y. and was 
ublished in Office Buildings, McGraw-Hill 

oak Company, 1961 


which may receive their original instructions 
from tape or cards, but which also store 
required information within themselves. The 
experts in the field have tended to use the word 
computer to specifically describe devices 
which perform problem-solving calculations 
but to employ efectronic data processing 
system (EDP) or more simply, data processor, 
to describe the general type of the devices. 

The schematic floor plans in Fig. 1 give some 
indication of the units which might be used to 
make up three different electronic data pro- 
cessing systems. In practice, numerous varia- 
tions of the above are possible for different 
purposes and problems. The plans shown are 
not intended to be typical, but only to serve 
as examples of some of the principles involved. 


EDP Organization 


in the simplest terms, an EDP system is com- 
posed of four major parts: input, storage 
(memory), processing, and output. In practice, 
the input will ordinarily be in the form of 
instructions sent to the machine by a person 
operating a keyboard, from punch cards, or 
from punched paper tape. The newer and more 
sophisticated high-speed systems often employ 
magnetic tape inputs. The storage or memory 
units are all magnetic devices. They include 
drums, disks, tape, and a system of magnetic 
cores, The term “solid state machines" comes 
from the basic characteristics of transistors 
Output components are similar to the input 
devices. Results may be fed to keyboards, 
punch cards, punched paper tape, or magnetic 
tape. In addition, it is possible to feed the out- 
put information to high speed printers. 


Schedules and Timing 


It is imperative thet planning for an EDP instal- 
lation should begin very early. Programming 
of the operations the machines are to perform 
often takes a year or more before the actual 
components of the system can be selected, A 
year or more will usually be required between 
the time the system leyout is approved and 
delivery of the equipment. Architectural and 
engineering considerstions concerned with the 
building itself require o certain amount of 
time. The total number of months needed from 
the time of the decision to install an EDP 
system will, of course, vary with the individual 
problems. But, in all cases, the complete 
process will be spread over quite a long period. 
\t is imperative that adequate time be allowed. 


General Requirements 


The first consideration in the planning of an 
EDP system is the provision of adequate space 
of the particular kind required. Proper and 
adequate power must be provided. Air condi- 
tioning requirements must be determined 
(often six times as much as for a normal office 
will be needed). Space must be provided for 
housing the air conditioning equipment. Ceil- 
ings must be high enough to allow machine 


installations and, more often than not, a hung 
ceiling and raised floor will be necessary. The 
floors must be designed for the high loads 
to be placed upon them. 

Work flow to other areas is highly important 
in order to obtein the utmost efficiency. Flexi- 
bility and expansion problems are acute, since 
EDP has a way of outmoding itself very quickly. 
Also, experience shows that many companies 
begin with systems performing limited func- 
tions but soon discover other operations that 
lend themselves to automation. 


Space Planning 


The areas required for EDP installations vary 
considerably. For example, one of 1BM's more 
limited capacity systems requires about 370 
sq ft, while the same company's large system 
may take up 3,500 sq ft. Actual space require- 
ments for a given instailation can be finally 
determined only by a layout of the work flow 
and of the machines themselves, In addition 
to the space for the system proper, auxiliary 
areas are needed for air conditioning equip- 
ment, testing, storage, and the like, Space is 
often required for printer form stands, card 
tiles, work tables, desks. Storage must usually 
be provided for permanent master document 
files, EOP cards (or in newer machines, 
magnetic tapes). These areas should be care- 
fully located to minimize unnecessary traval 
time. A bulk storage room is usually required 
for the storage of spare filters, transtormers, 
and other large parts. 


Floor Strength and Construction 


The units which compose an EDP system are 
heavy. Point loads on the floor may often run 
as high as 1,000 pounds. Even when the loods 
cen be distributed, it is usually necessary to 
design the floors for 150 psf loadings, or more. 
As EDP installations become more common, 
it may be feasible to construct some buildings 
with all of their floors stressed for the loads 
of these systems. In most cases, it probably 
will not be economical to do so. In any case, 
EDP system locations will require close study 
and selection, followed by design for the load- 
ings to be encountered. 

Currently, the preferred method of solving 
the load distribution problem is by the provi- 
sion of s secondary floor raised over the build- 
ing floor slab. An installation of this type may 
have other important advantages: interconnect- 
ing power cables and receptacies may be con- 
ceasled, yet remain easily accessible, the space 
between the floors may be utilized for housing 
air conditioning ducts or plenums, future 
changes in the layout may be effected with a 
minimum of lost time and expense, machines 
may be added easily. 

While a secondary floor with raceways may 
be employed, a free access type, allowing com- 
plete directional freedom, is preferred, This 
type of floor is composed of square or rectan- 
gular panels, supported at their edges on a 
structural grid, and raised to the required 
height on pedestals of metal or other material. 


Customer Engineering Console 


Consolote Control Unit 
Card Reoder 
Card Punch 


Printer 
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Fig. 1 
of card EDP system. 


Air Conditioning 


Electronic data processing systems require 
very close control of air temperature, humidity, 
and dust. If any of these is not held within cer- 
tain prescribed limits, the machines cannot 
perform. Thus, the provision of adequate air 
conditioning is necessary, Hf the cooling of 
an office space fails, its occupants might 


(c) 


(a) Schematic layout of tape/disk storage EDP. (b) Schematic layout of tape EDP system. (c) Schematic layout 


continue to do their work, but EOP cannot 
Because of this, the recommended, and usual, 
solution is the provision of a separate air con- 
ditioning system serving the EDP system 
alone. This system will be required to operate 
on the cooling cycle all year round. 

In many cases, the preferred location for the 
EDP air conditioning system is in a room adja- 
cent to the data processing machines them- 


selves. However, if lines must be run to @ cool- 
ing tower many stories away on the roof, this 
may prove too costly. In some cases, the tower 
might be located on a ledge or setback roof. 
Those who have had considerable experience 
in the design of EDP installations recommend 
installation of as much standby equipment 
as possible. Since EDP rental or purchase 
costs are so high, any time when the system is 
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inoperative can be financially disastrous. It 
will often prove more feasible to minimize 
shutdowns through the use of standby equip- 
ment than to risk costly delays. 

There is considerable variation in the air 
conditioning requirements of various EDP sys- 
tems. For example, one comparatively small 
System dissipates heat approximately equiva- 
lent to five tons of air conditioning while with 
the same company's large system, heat dissipa- 
tion equals about 33 tons. The IBM 7070 
requires about 11 tons of air conditioning. 
When this machine is in operation, the tempera- 
ture must be maintained in the 65 to 90°F 
range, and the humidity between 20 and 80 
percent, When inoperative, power off, the 
limits are 50 to 110°F and O to 80 percent 
RH. High efficiency filters are required tor use 
with these machines. If a mechanical filter is 
used, it must be rated at a minimum of 20 per- 
cent efficiency by the Bureau of Standards 
discoloration test using atmospheric dust. 
Electrostatic plate type filters must be rated 
at 85 to 90 percent efficiency by the same test. 
Special filtration will be necessary if the instal- 
lation is exposed to corrosive gases, salt air, 
or unusually severe dust conditions. 

Companies producing EDP systems recom- 
mend the installation of temperature and 
humidity recording instruments. Through the 
use of the records provided by these instru- 
ments, it will be easier to ensure that the air 
conditioning system is operating continuously 
with the required efficiency. In this way, cor- 
rect functioning of the electronic data proces- 
sing system itself may be more nearly assured. 


Acoustical Treatment 


Many of the units in an EOP system produce 
considerable noise. The worst offenders are 
such components as the card machines, print- 
ers, and blowers. For the comfort of the system 
op: ors, acoustical treatment of the area 
is desirable. The acoustical problems in an area 
containing an EDP installation are similar to 
those in other moderately noisy office building 
areas and may be solved by the usual methods. 
However, attention should be paid to the vibra- 
tions set up by the machines. Floor and wall 
construction should be capable of retarding the 





transmission of the vibrations of the machines 
to other areas of the building. 


Illumination 


A minimum average general illumination of 40 
footcandies measured 30 in. above the floor 
is recommended by systems manufacturers 
for all machine areas. Low levels of illumina- 
tion are required for easy observation of vari- 
ous console and signal lights. Therefore, direct 
sunlight should be avoided. In larger installa- 
tions, general lighting should be zoned, so that 
portions of the lighting may be turned on or off 
as required. 


Vibration 


An EDP installation ordinarily cannot be made 
in an area that is subject to large amounts of 
vibration. In general, the machines can with- 
stand a sustained vibration up to 0.25G (G 
= gravitational acceleration). Intermittent 
vibrations somewhat greater than this can be 
withstood if their frequency is less than 25 
cycles per second. In more extreme cases, 
steps for overcoming the problems may be 
recommended by the manufacturers. 


Electric Power 


Data processing systems place heavy loads 
on the electrical system of an office build- 
ing. The system requirements for circuit 
flexibility, the need for power source depend- 
ability, and safety requirements further 
complicate electrical design. Exact specifica- 
tions vary considerably for various installe- 
tions. However, a look at the requirements 
for one system, the IBM 7070, might serve as 
an indication of the general needs. The 7070 
system operates on a 208- or 230-volt, 3-phase, 
60-cycle supply, and requires approximately 
37 kva. The source voltage may have a total 
variation of = 10 percent of the rated voltage 
including transient and steady state. Frequency 
must be within >\%-cycle. Both 60-cycle and 
400-cycle power are distributed within the 
system, the 400-cycle being produced by a con- 
verter contained in the EDP installation, Line 
to-line voltage and frequency — tolerances 


within the system are the same as the power 
source tolerances. Separate feeders from the 
main distribution panel of the building are most 
often used. However, if the building power 
cannot be maintained within the tolerances, 
@ separate transformer or motor alternator 
may be necessary, If a transformer is used, 
it should be fed from the highest primary 
source svailable. The data processing system 
feeder should feed no loads other than those 
of the system. The distribution panel for the 
processing system should be located in the 
EDP area, Ordinarily, all units of the system 
are designed for cable entry from the floor or 
from under the floor beneath each machine. 


Lightning Protection 


Manutacturers recommend that lightning pro- 
tection be installed for the secondary power 
sources of the systems in cases where the 
utility company provides lightning protectors 
on the primary, where primary power is sup- 
plied by an overhead power service, or where 
the area is subject to electrical storms or other 
power surges, 


Tape Storage 


The use of magnetic tape for feeding and 
receiving information from EDP systems is 
rapidly becoming more commonplace. Tape 
must be protected from dust, and from 
extremes of humidity and temperature, Under 
the usual conditions of frequent use, acetate 
base tapes should be stored at a temperature 
of 65 to 90" F, 40 to 60 percent relative humid- 
ity. If exposed to temperatures outside this 
range (from 40 to 120° F) for more than four 
hours, tape should be hermetically sealed 
in dustproof containers, and subsequently 
reconditioned in the atmosphere of use for a 
length of time equal to the time spent outside 
the use atmosphere. Other tapes (polyester 
base and the like) can withstand temperatures 
of 40 to 120°F and 0 to 80 percent RH. 

When not in use tapes should be stored in 
dustproof containers in a vertical position, 
Tapes must not be placed in contact with mag- 
netic materials or subjected to magnetic fields 
of greater than 50 oersteds intensity. 
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By FRANK MEMOLI 


The Site 


The site for » funeral home should be located 
strategically with respect to present and future 
business patterns and be accessible by public 
as well a6 private transportation. A quiet loca- 
tion out of sight of hospitals and other organi- 
zations that might find the view of a mortuary 
objectionable is required, as is the availability 
of cemeteries and churches, Utilities should 
be readily obtainable. 

In order to accommodate the building with 
parking and landscaping, and to provide for 
possible future expansion, a site 2 acres in 
area with at least 300 ft of frontage is recom- 
mended as minimum. Preferably the site should 
run from street to street, but where this is not 
possible, a corner location is acceptable. 


The Building 


Some specific recommendations can be applied 
to the building es a whole. The building should 
lend itself to future expansion in the event that 
expansion becomes necessary. On the exterior, 
provision should be made for exterior building 
lighting and a dignified sign. All service areas 
(loading, delivery, etc.) should be properly 
screened from public view. If an elevator is 
used, the loading dock must be at proper truck- 
gate height. 

On the interior, all service deliveries must 
be accomplished without disruption af normal 
operations. All doorways through which 
caskets will pass must be at least 48 in. wide, 
and the corridor system must be free of sharp, 
narrow turns. 


Parking 


An ample and efficient parking facility is essen- 
tial. It should provide parking space for one 
car for every four places of seating capacity 
plus one reserved space for the clergyman. 
A reasonable amount of reserve land for future 
parking facility expansion should be available. 

The parking area should be freely accessible, 
with separate entrances and exits. Separate 
and clearly marked facilities should be made 
available to different groups such as family, 
cemetery, funeral service, staff, and visitors. 

The area should be so planned as to facili- 
tate cleaning, drainage, and snow removal 
where appropriate. 


Reception Area 


This area is » focal point of the funeral home 
and, while it affords access to all other areas, 
it must also protect these other areas against 
intrusion. It should have an air of comfort and 
welcome. In the event that no foyer or vestibule 
is practicable, this area will serve as a buffer 
against weather, dirt, and noise. In some 
instances it may double as a smoking lounge. 


Adapted from Checklist for Mortuary Plan- 
ning, ny Dr. Charles H Nichols, Director 
National Foundation of Funeral Service 
Evanston, til 





The reception area should be a unit in itself, 
relatively free and unencumbered, with all 
unnecessary doors eliminated. 

Consideration should be given to the desir- 
ability of two reception areas — one for services 
and one for business (Fig. 1). 


Selection Room 


This room should be privately accessible from 
the arrangement office and conveniently 
located, especially for elderly or disabled 
persons. It should be relatively free from noise 
and other disturbances, protected from public 
view, and unavailable to the merely curious. 

In sizing the selection room, allow 60 sq ft 
per casket to be displayed. The floor space 
should be free from unnecessary partitions 
and obstructions and the wall space relatively 
large and unbroken. Windows are not a neces- 
sity, but if provided, they should be screened 
from public view, 

Built-in display cabinets for garments and 
urns may be necessary, as may be 6 separate 
vault selection room. 

As with all rooms into which caskets will 
be placed, all doors should be at least 48 in. 
wide. 

In case of emergency, the selection room 
may serve as an auxiliary chapel. It should 
be designed with this in mind. 


Reposing (or Slumber, or State) Rooms 


These rooms should be readily accessible from 
the preparation room, the chapel, and the 
reception area and should be at least 12 by 
14 ft in size. They should be adjacent to one 
another, separated by soundproof folding 
doors, for use in combination. When used 
separately, each room should have reasonable 
privacy and be individually accessible to call- 
ers. The rooms may be of different sizes but 
must all be sufficiently flexible to double as 
chapels and to accommodate a variety of 
religious rites. The reposing rooms must all 
provide for attractive casket placement and 
floral displays. 


Preparation 


This room should be located well apart from 
public areas of the building, convenient in 
terms of movement of bodies, and readily 
accessible to the reposing rooms. If the prep- 
aration room is not on the ground floor, an 
elevator should be nearby, When sizing, allow 
an area of 14 by 16 ft for each one-table room. 
Each such room should contain sufficient con- 
venient cabinet space, a sink or drain bowl 
at the foot of each table, arrangement for an 
aspirator, hot and cold water sources at the 
head of each table, convenient sink and sterili- 
zer, cleanup facilities (possibly including a 
shower), and adequate clothing hooks and 
Storage space. In addition to these, facilities 
for dressing and cosmetizing may be desired. 
Room walls and floors should be tiled and floor 
drains provided, Wherever possible, windows 
should be omitted. Convenient and sanitary 


facilities for refuse disposal are required and 
provision for emergency power and lighting 
may be desirable. 


Chapel 


The chapel must be directly accessible from 
the main entrance or lobby and convenient 
to the parking area as well as in terms of post- 
service movement of casket, flowers, etc. A 
minimum clear ceiling height of 10 ft 6 in. is 
required. The space should be relatively free 
of columns and other structural elements. It 
should allow for a wide aisle and a clear view 
from all angles. The chapel must accommodate 
all types of religious services, and in appear- 
ance it should be sedate, dignified, and com- 
fortable, Provision must be made for a pleasing 
setting for the casket, » pulpit or rostrum oc- 
cupying a dominant focal point, and an unob- 
trusive but effective music system. 

In addition to the above, the following ancil- 
lary areas will be needed: « private family 
room, a small study for the minister and nearby 
sreas for overflow groups, congregation of 
pallbearers, and chair storage. 


Family Room 


The family room should be screened from 
public view, have a private entrance and exit, 
allow the family to see the casket, and enable 
the family to be aware of all that is going on, It 
should be large enough for the average tamily 
with the possibility of being adjusted in size 
to accommodate the occasional larger-than- 
average family or to serve as a reposing room. 
Rest rooms and first-aid facilities should be 
nearby. The organ should be reasonably distant 
from the family room. 


Music Room 


The music room should be located adjacent 
to the chapel, with the sound source at the 
front of the chapel but so designed as to pre- 
vent extraneous noises from drifting into that 
room. The musicians should be able to enter 
the music room without disrupting services 
and should have a view of the clergyman, 
funeral director, or signal light in order to 
follow cues. All music facilities will be located 
in this room, with ample space for organist, 
vocalists, standby facilities such as a piano 
or other self-sufficient instrument (in case of 8 
power failure), and storage for recordings if 
used. Appropriate provision should be made 
if services are to be recorded. 


Arrangement Office 


This office should be private enough to be free 
of all disturbances during an arrangement 
and should afford direct private access to the 
selection room, It should be separate from the 
general business office but in reasonable prox- 
imity to it, and should be so designed as to 
double in use for a second purpose, It should 
contain a closet for wraps and have ready 
access to drinking water and first aid. 
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Fig. 1 Funeral home flow diagram. 


Business Office 


This area should be planned as a reasonably 
soundproof central control post for the entire 
operation, It should be readily but separately 
available for those who come on business only 
and should give convenient access to private 
offices, if any. Typical activities which occur 
in this office will be typing, filing, bookkeep- 
ing, mailing, aécounting, ete. A sate will be 
required, as will sufficient storage space for 
business records. 


Minister's Room 


This quiet, secluded room must be directly 
accessible to the minister but to no one else. 
It should afford direct access for the minister 
to the front of the chapel, It should be a con- 
venient place for the clergyman to review his 
notes and to robe and disrobe. Toilet facilities 
must be in close proximity. 


Smoking Lounge 


This room will be apart from the service areas 
of the mortuary but may be combined with the 
rest room facilities. It should be readily acces- 
sible to visitors and convey an impression of 
comfort and informality. 


Like the smoking lounge, these rooms should 
be apart from the service areas of the mortuary 
but may be combined with the smoking lounge. 
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They must be conveniently located, especially 
with respect to the reposing rooms, and acces- 
sible to visitors 


Employee Accommodations 


This area must be reasonably remote from the 
public areas of the mortuary and should be a 
place where employees can relax during off- 
duty periods or periods of waiting (possibly 
combined with the smoking lounge in smaller 
establishments), It should be equipped and 
furnished for rest, relaxation, and recreation. 

If employees sleep on the premises, the 
sleeping rooms should be adjacent to this rest 
area, If a man with a family lives on the prem- 
ises, a comfortable apartment must be pro- 
vided. 


Storage Areas 


A garage apart from the mortuary and equipped 
for indoor car washing, general repairs, and 
maintenance is required, 

Dry, above-ground storage for caskets and 
vaults must be provided and should be easily 
accessible, Movement from this area to the 
selection room should be direct. 

A cool, moist room with a sink and at least 
6 by 10 ft in size is required for flower storage 
and should be equipped for the trimming and 
proper care of flowers. It should have cabinets 
for the storage of racks, vases, utensils, ete. 

Provide a room for chair storage, preferably 
off the chapel 

Provide a room or rooms for storage of 
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Provide ample closets for miscellaneous 
Storage purposes, as well os adequate ward- 
robe facilities throughout the building. 

Provide permanent fireproof storage for 
valuable records as well as ample storage 
areas, accessible to the main office, for office 
and printing supplies. 

Provide separate storage, accessible to the 
cemetery service trucks, for equipment. 

Provide a general storage room for miscel- 
laneous and catch-all purposes. 

If necessary, provide storage facilities for 
the short-term storage of bodies. 


items, preferably near reposing 


Utility Rooms 


In most cases @ mechanical equipment room 
containing heating and air conditioning equip: 
ment, set apart from the service areas, will 
be required. 

Wf desired, » woodworking or carpenters 
shop can be provided, as well as an incinerator, 


Special Facilities 


In addition to required facilities listed above, 
the following special facilities may be needed 
or desirable: a crematory, a Columbarium, 
a lodge room, a community or civic room, 
kitchen facilities or coffee bar, quest apart- 
ments, quest bedrooms or a single quest room, 
a child's selection room, dressing and cosme- 
tizing rooms, and an emergency power and 
lighting system. 
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By RICHARD M. ADLER, AIA, President, Brodsky, Hopf, & Adier, Architects & Engineors, P.C. 


INTRODUCTION 


An airport is like a total city devoted to dynamic 
movement. It comprises many varied struc- 
tures that facilitate passenger and cargo move- 
ment, maintenance, and aircraft control, and 
other structures that provide for auxiliary sup- 
port functions, The very nature of an airport's 
complexity makes it necessary to isolate its 
seqments for design purposes. It is therefore 
the intent of this article to isolate primarily 
the passenger functions and to discuss how 
they tend to operate at an airport and what their 
to a 


general relationships community are. 


Airport Operations 


First, all the movements and functions of the 
passengers, the cargo, and the airline employ- 
ees to and from an airport are regulated by a 
printed schedule, That is, the action that each 
discipline will follow is begun on the basis of 
this schedule, and the passenger's actions 
are based on the printed timetable of the airline 
he has chosen to fly 

The cargo movements to or from the com- 
munity are based upon the normal working 
hours of the community. This working sched- 
ule is generally in conflict with the flying 
schedule of the airline. Therefore it requires 
special correlation by the airline. 

The employees working hours are predi- 
cated upon the functions of each discipline as 
it relates to the schedule. Therefore, all major 
elements of movement to and from the airport 
tend to take place upon a preestablished, pro- 
grammed basis. However, the technology 
of the aviation industry changes so rapidly 
that a secondary but most important consid- 
eration arises, The technology can, overnight, 
change the preestablished schedules, thereby 
changing all relationships and movement to 
and from the airport, This occurs in three ways: 

1. The aircraft manufacturer has demor- 
strated his ability to produce new aircraft with 
greater speeds, 
load comparable to that of existing aircraft 
Therefore, with the faster aircraft, time zones 
that had one relationship now have another 


capable of carrying a gross 


This then affects the predetermined schedule 
and all the related disciplines 

2. The ability to change and increase the 
payload of the aircraft for both passengers 
and cargo creates a new condition, This 
requires a revision of function and all disci 
plines in order to accept greater numbers of 
passengers and increased cargo movement 
within a short period of time. It also creates 
voids during other periods of the day. 

3. This results from both in- 
creased payload and increased speed. This will 
totally change the predetermined schedule 

Therefore, a constant program factor in the 
development and design of all functions and 
disciplines is the fact that flexibility for future 


condition 


growth and expansion must be incorporated 

There is another factor to be considered 
within the design program, and that is the on- 
time record of aircraft as related to the printed 
schedule. The actual arrival and departure 


times are subject to weather conditions, me- 


chanical difficulties, and other special consid- 
erations that will arise from time to time. 

The extent of on-time arrival or departure 
by aircraft and the extent of deviation from the 
schedule must be carefully evaluated. The air- 
lines themselves afford the best source of 
information related to this problem. Although 
the scheduling and on-time record is good, a 
10 or 15 percent deviation can raise havoc at 
an airport; therefore, consideration must be 
directed toward the capability of handling 
the peak condition plus an overload factor 
for deviation from the schedule. No two air- 
The over- 


ports function in the same manner 










Fig. 1 Aircraft range. 


load factor must be evaluated separately. How- 
ever, the designer must use caution and be 
aware of the fact that peak capacity may be 
reached only at two or maybe four hours @ day, 
depending upon the airport, and for the remain- 
der of » 24-hour day, selected elements of the 
airport operate at very low efficiency. Restraint 
must be exercised to carefully control the 
amount of structure that is designed so 4s to 
provide an economically correct solution. 

An airport functions as a transfer point be- 
tween air vehicles and ground vehicles. There 
are numerous types of air vehicles designed 
for various functions. An examination of Figs. 
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1 to 10 will show some of the types, their sizes, 
their capacities, and their development trend. 

The ground vehicles at an airport can take 
many forms. They are motor vehictes utilized 
a8 passenger cars, trucks, etc.; rapid transit 
systems of many descriptions; and special 
loading vehicles which can be utilized for 
supplementary transfer within the  sirport 
proper. The transfer point (passenger terminal) 
is generally a building structure or structures, 
and it is to its activities that we will primarily 
address ourselves. However, the understand- 
ing of the operation of this type building would 
be incomplete without the knowledge of a 
series of systems that must be correlated to its 
activity. 

The activity is divided into public and non- 
public functions as an operating reality. The 
public function for both arrival and departure 
of passengers is described in Figs. 11 to 13. 
The nonpublic function is deseribed in Figs. 
14 to 16. 


Relationship to Community 


The operation of the airport is no different 
than the operation of a small city and is 
inherently set in motion by economic factors. 
It is also influenced by the fact that for the 
traveling passenger, air transportation makes 
the period of inconvenience considerably short- 
er than it would be with other conventional 
systems, However, an airport cannot be an 
island unto itself, and it has @ great impact 
on a community, The very size of the airport 
affects the surrounding community, The care- 
ful planning of buildings and site location 
afford the potential for improving the environ- 
ment and economics of a community, 

There are many problems of noise, air pollu- 
tion, and ecological balance that can be mini- 
mized or eliminated by proper site planning and 
building design. The community is affected 
by the working population of the airport, by 
the introduction of new industry, and by the 
economic impact of same. 

The economic health of the airport and the 
architect's attempt to stay within the bounds 
thereby established cannot be overemphasized. 
The successful operation of the airport will 
demand total cooperation with the surrounding 
community. It thereby follows that every effort 
to establish proper working relationships 
among the many varied systems within the 
airport will be predicated upon a successful 
relationship with the surrounding community. 


GLOSSARY 


AMENITIES: That part of a terminal building 
housing convenience, service, and diversion 
facilities for the passengers, tenants, and 
public, 

AVERAGE PEAK HOUR: The peak hour of the 
average peak day. The peak hour is the one- 
hour period of any peak day during which the 
highest percentage of the day's traffic is 
experienced, The average peak day is the 
average of the top 37 days (10 percent) of a 
year in terms of traffic volume. 

BAGGAGE DIVERTER: A mechanical device 
for transferring baggage from a moving 
conveyor belt to a baggage claim counter 
in such manner that the baggage is evenly 
distributed slong the baggage counter. 

BOARDING CONTROL POINT: The point at 
which @ passenger's credentials are inspect- 
ed to assure that he is authorized to board 
@ particular flight. Normally, this point is 
located in the vicinity of the gate from which 
the flight will depart. 
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BOARDING PASSENGER: Any originating or 
connecting passenger authorized to board 
a flight. 

CONNECTING PASSENGER: A_ passenger 
who arrives on one flight only for the pur- 
pose of transferring to another flight to reach 
his destination. These passengers are 
broken down into two categories; intraline 
and interline passengers. 

CUSTOMS: This is an area under federal 
jurisdiction through which passengers 
arriving from foreign countries are required 
by law to pass in order to make a declaration 
related to baggage which is accompanying 
them upon entry to the United States. This 
area is used for receipt of a declaration and/ 
or examination of baggage. If duty is re- 
quired; the customs agent will receive same 
in the customs area. Special attention must 
be paid to the design of this area because of 
changing techniques of operation. 

DEPARTURE ROOM: An assembly area, 
including the boarding control point, located 
ata gate position(s) for passaengers pending 
availability of aircraft for boarding. 

DEPLANING: Any passenger, cargo, baggage, 
visitor, etc., which is related to the unloading 
from an arriving flight. 

DOMESTIC PASSENGERS: All passengers 
traveling in the United States or its territor- 
ies are considered as domestic, Foreign 
nationals within the confines and territory 
require no special checking and operate as 
domestics. 

ENPLANING: Any passenger, cargo, baggage, 
visitor, etc., which is related to the boarding 
of « departing flight. 

FIS: FIS is an abbreviation for Federal Inspec- 
tion Services. It is utilized as an all-inclusive 
term for the U.S. Public Health, Immigration, 
and Naturalization Service, the Department 
of Agriculture, and U.S. Customs. 

GATE: A location to which aircraft are brought 
for the purpose of discharging and loading 
passengers and their baggage. 

GATE CONCOURSE: An extension from the 
main terminal building primarily intended 
to provide protected access for passengers 
between the main terminal building and the 
gates. In addition to the passenger corridor, 
the concourse may include airline functional 
areas and minimum consumer services. 

GROUND TRANSPORTATION: The indepen- 
dently operated transportation vehicles 
scheduled for passengers’ use between air- 
ports and the areas served thereby is called 
ground transportation, 

IMMIGRATION: This area is devoted to the 
examination of passports of United States 
nationals and aliens seeking to enter the 
United States. Consideration for design 
and function of this area must be correlated 
with federal authorities. 

INTERLINE CONNECTING(ION): A term used 
to describe passengers and baggage which 
arrive on the flight of one airline and depart 
on a flight of another. 

INTOWN TERMINAL: A facility located apart 
from the airport, usually in the downtown 
area of the city, at which passengers may be 
processed, baggage is checked to passen- 
gers’ destinations, and from which ground 
transportation is provided. 

INTRALINE CONNECTING(ION): A term used 
to describe passengers and baggage which 
arrive on one flight and depart on another 
flight of the same airline. 

IN-TRANSIT PASSENGER; If an international- 
ly bound aircraft stops at an airport for 
refueling or discharge of passengers and a 
remaining number of passengers are to be 
detained in the aircraft for another destina- 
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tion, the convenience of providing a totally 
segregated lounge facility may be warranted 
for the continuing passengers. This facility 
is referred to as an in-transit area. No FIS 
inspection is required, but security of the 
area is important. 


LONG-HAUL A term used to define flights or 


traffic which travel over a relatively long dis- 
tance a8 opposed to those which travel over 
a shorter distance. Normally, long-haul pas- 
sengers arrive at their originating airport 
earlier than short-haul passengers, carry 
more baggage than short-haul passengers, 
and are accompanied to or are met at the air- 
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port by more persons than short-haul pas- 
sengers. 

A pessenger 
who is starting his trip. 


OUTBOUND BAGGAGE ROOM: The area to 


which checked baggage of originating 
passengers is delivered for sorting by flights 
prior to its being dispatched to the aircraft 
for loading. 


PUBLIC HEALTH SERVICE: The function of 


the Public Health Service is to determine 
whether an arriving passenger will present 
a health hazard to the general population. 
This may require inoculation, special exami- 


SELF-CLAIM BAGGAGE; A_ method 
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1980 


nation, and possibly quarantine. Design re- 
quires correlation with tederal authorities. 


READY ROOM: An area adjacent to the nor- 


mal work areas in which personnel whose 
duties are performed out-of-doors may 
assemble, be protected, and from which they 
may receive their work assiqnments. These 
rooms should be concealed from public view. 
under 
which passengers have direct access to 
terminating baggage in e controlled area. 
As passengers leave the area, an attendant 
retrieves baggage claim checks and matches 
them to strap checks to assure that passen- 
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Fig. 10 Estimated jet exhaust characteristics; breakaway thrust. 


gers have selected only baggage to which 
they are entitled, 

SHORT-HAUL: A term used to define flights 
or traffic which travel over a relatively short 
distance as opposed to those which travel 
over a long distance. Normally, short-haul 
passengers arrive at the airport of origin 
later than long-haul passengers, carry less 
baggage than long-haul passengers, and are 
accompanied to or met at the airport by 
fewer persons than long-haul passengers. 

STANDBY PASSENGER: A_ passenger not 
holding confirmed space but who is on hand 
at departure time for space that might be- 
come available. 

TERMINATING PASSENGER: A _ passenger 
who has arrived at his destination, 

THROUGH PASSENGER: A passenger who 
arrives and departs on the same flight. 

TRANSFER BAGGAGE ROOM: The area to 
which checked baggage of connecting pas- 
sengers is delivered for sorting by flights 
prior to its being dispatched to the aircraft 
for loading. This may be combined with the 
outbound baggage room at some locations. 

UNIT TERMINAL: One of several functionally 
complete terminal areas (which may be in 
the same or several buildings) each of which 
houses the activities of one or more airlines. 


PRELIMINARY DESIGN PROGRAM AND DEVEL- 
OPMENT CONSIDERATIONS 


Before planning in any form can proceed, the 
architect must establish a data bank and an 
ability to retrieve pieces of information in the 
most rapid manner. This includes all infor- 
mation from participating airlines and all 
programs on studies that may have been com- 


pleted by the airport authority. General eco- 
nomic considerations must be examined and 
the geographical site location evaluated. The 
acquisition of the data, the digestion of same, 
and the request for supplementary information 
must be made at this time. 

The architect must also make inquiries to the 
governing agency as to the requirements of the 
Civil Aeronautics Administration and all other 
government agencies. The architect must 
further recognize the assistance, advice, and 
guidance by organizations such as Air Trans- 
port Association, Airline Pilots Association, 
and International Air Transport Association. 

The most important single element that the 
architect must provide for in his design is 
flexibility, so that all elements of the system 
may grow as required. In design and planning, 
the following must have growth capability 
on an individual basis without jeopardizing 
the total relationship of the master plan. Park- 
ing lots must be capable of growth within any 
specific ares as demands require, and public 
transportation systems must be capable of 
individual growth. Curb frontage must grow 
on an independent basis. Baggage claim areas, 
check-in areas, gate lounge areas, aircraft 
positions, the number of aircraft positions — 
any or all of these elements and the airline 
operational areas must offer the capability of 
independent growth to meet the changing 
demands of the future 

The prime reason for this independence and 
flexibility relates to the problem of aircraft 
technology and the fact that the preestablished 
schedules may change and, as a result, conges- 
tion may become a problem at almost any 
pointin the terminal system, These two factors 
make it mandatory that each element have a 
built in potential for expansion, 


GROSS WEIGHT :100.000) 


Most of the airports and the terminal struc: 
tures involved have been based upon a program 
which is known as a traffic forecast, Most of 
the terminal buildings have been predicated 
on a “guesstimate” or a series of criteria and 
assumptions. These criteria and assumptions 
are further based on the guesstimate of sched- 
ule. It therefore follows that the architect 
would be wrong to design a structure with 
fixed parameters based on this information. 
Flexibility must be inherent in each of the ele- 
ments, yet both good design and economy 
must be maintained. When all program informa- 
tion has been collected and expansion flexibil- 
ity has been planned for, the architect must 
establish a first-stage program based upon the 
scheduled opening date for the airport. He must 
then relate this program to an ultimate date of 
operation. The best method for this is through 
the use of a computer model simulation. 

The computer simulation can be established 
by examining the maximum number of aircraft 
movements that air saturation will allow and 
correlating this with the maximum ground ares 
that may be available for the sirport under 
consideration, This data can now be related 
back to the terminal building area for all func- 
tional disciplines that pertain, The summation 
of maximums and minimums will now serve as 
a guide for the master plan of the terminal 
building area. Since this analysis is extremely 
complex, the architect should retain special- 
ists in this area of endeavor. 

Using the computer simulation as a working 
tool, the architect can establish a preliminary 
design concept or concepts and, in addition, 
preliminary expansion stages for planning can 
be established. The architect should not take 
this preliminary work back to the computer at 
this time. Instead, he must now test and eval- 





Transportation 
AIRPORTS AND TERMINALS 





Fig. 11 Enplaning passenger flow. 
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Fig. 12 Domestic deplaning passenger flow. 


uate critical conditions that can oceur due to 
changing technology, passenger growth, and 
expansion, and the computer will allow him 
to check each discipline of all the functional 
aspects of the terminal area. This would 
include all functions within the terminal build- 
ing, curb-side accessibility, parking require- 
ments (both public and employees’), road 
access and capabilities, public transportation, 
ete. Either computer simulation or analytical 
methods will establish time periods of conges- 
tion traditionally referred to as “average peak 
hours.” The architect will carefully examine 
the average peak hour so as to ascertain 
simple, direct, and logical routes for all passen- 
gers, including their baggage and their vehicu- 
lar transportation. He should then take these 
movements to the computer for analysis. 

For example, assume that in the design of 
the terminal, average peak-hour traffic prob- 


lems relate to a time span of 11 A.M. and 2 P.M. 
for arriving passenger flights, What will hap- 
pen if, operating on the present city relation- 
ships, new aircraft traveling at considerably 
greater speeds become operational at this air- 
port? It is very possible that the computer 
simulation will show there is no affect, or, 
quite the contrary, it may show that the average 
peaking conditions may double up. 

Taking into account the time frame, the archi- 
tect will be further required to work with each 
of the airlines to ascertain their method of 
operation. How do they handle passengers, 
baggage, cargo, amenities, food service, ramp 
operations, maintenance, and their own per- 
sonnel? He will then attempt to provide space 
utilization compatible with the different users. 
He will also establish those space needs 
required by the FAA, the airport administration, 
etc 


Another inevitable problem directly related 
to the terminal building is that of providing 
parking space for automobiles. The architect 
must acquire from the operator of the parking 
area a system of tariffs, including those that 
will be applied to short-term, long-term, and 
valet parking, Without the tariff indication, 
it is impossible to determine the accrual rate 
of vehicular parking. The accrual rate is the 
factor that determines the number of parking 
spaces that will be required. Any change in the 
tariff or relationships of tariffs will change 
the acerual rate and therefore will change the 
parking space requirements. 

As an additional factor, the architect must 
consider employee parking and the congestion 
that occurs during the shift changes. It there- 
fore becomes necessary for the architect to 
ascertain the general character of employment 
practices by the airlines involved as it relates 
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Fig. 13. International deplaning passenger flow. 





Fig. 14 Enplaning baggage. 


to the schedule of time, Care must be exercised 
in developing access for employees to the 
terminal building. 

In developing the passenger terminal, the 
architect must recognize in the early phases 
of planning that the new wide-body type of 
aircraft carries vast amounts of cargo. The 
economics of the new aircraft require that a 
sizable portion of its cargo-carrying capacity 
be utilized in the transportation of passen- 
gers 

Therefore the passenger terminal, if it is to 
serve in the best interests of the airlines and 
their equipment, must have the capacity to 
store cargo for loading into passenger aircraft. 
This is true for all types and sizes of passenger 
terminal and will tend to hold for the small 
terminal as well as major terminals. For with 
the greater use of the wide-bodied aircraft, 
this is becoming standard practice. 

Since the passenger terminal is the transfer 
point between land and air, consideration must 
be given to the geometrics of the aircraft apron, 
\t should afford a great degree of flexibility 
to include larger aircraft, aircraft mix (different 
types of sircraft), space required for ground 
equipment, the storage of cargo, and the tech- 
niques for loading people from the building 
to aircraft. 

Any passenger terminal system will rely 
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heavily upon the ability of the public to secure 
information, It is therefore incumbent upon the 
architect to give consideration as early 4s pos- 
sible to the nature and types of information 
systems that will be made available to the gen- 
eral public, so as to guide them to their desired 
locations 

Early planning must take into account fire 
safety and access to the structure as well as 
the probabilities of insurance premiums, The 
fire hazards retating to the terminal structure 
can be most readily identified as aircraft, fuel- 
ing operations on the aircraft apron, public 
area hazards, baggage room areas, and cargo 
storage areas 

It is not unusual in smaller terminals for 
secondary functions of the airline to be in- 
corporated into the terminal building, These 
may fall into categories such as inflight teed- 
ing, line maintenance, and general office use. 

The designer of the terminal building must 
at an early date include significant analyses of 
engineering considerations, as this will involve 
boiler plants, air conditioning, electrical dis- 
tribution, communications systems, waste 
removal, and maintenance areas. Any mechani- 
cal system that is utilized must of necessity 
have an alternate or redundant system so that 
reliability of operation is guaranteed at the 
airport, 
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GENERAL DESIGN CONSIDERATIONS 


Figure 17 attempts to illustrate some of the 
devices and systems which are available to the 
designer, The selection of the appropriate 
combination of elements will be predicated 
upon the carrier who will utilize same, the com- 
bination of carriers, the geographical site size 
and layout, and the economic considerations 
related to the total system development. All 
these techniques are constantly being im- 
proved and updated 


Design Solutions for Passenger Terminals 


It is well to examine many of the historic tech- 
niques that have been utilized in the develop- 
ment of passenger terminals, as much can be 
gained therefrom, 


Consolidated Passenger Terminal in this illustra- 
tion, the designer can examine the technique of 
relating several airlines to a consolidated 
single structure. This structure initially pro- 
vides a simple transfer stage for ground vehi- 
cles and air vehicles. The epitome of this and 
the most efficient in operation would be «4 
simple airstrip with no more than a few air- 


craft positions and occasional aircraft sched- 
uled. 
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Fig. 15 Enplaning cargo. 















Fig. 16 Mail cargo. 


The effective use of the consolidated termi- 
nal can best be measured by convenience to 
passengers and efficiency of operation for the 
airline. Major terminal complexes invariably 
are multiples of this small, consolidated 


group. 
Finger Terminal (Consolidated) 


Satellite Terminal (Consolidated) In these two 
illustrations the designer can see the evolution 
of a finger terminal and a satellite terminal 
arrangement as merely an expansion of a con- 
cept. Now the convenience to the passengers 
has been questioned and the increased num- 
ber of aircraft positions has been related as 
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closely as possible to the consolidated func- 
tion. The evolution of these two concepts has 
introduced many varied problems with the 
single terminal. The problems are related to 
ground transportation needs, access to the 
building, prolonged walking distances, grave 
limitations on the aircraft apron, and the fact 
that all functional requirements for the airlines 
are totally constrained because of the physical 
arrangement. 


Finger Terminals (Decentralized) 
Satellite Terminals (Decentralized) By looking at 


the next two illustrations, the designer can see 
that decentralization offers the possibility 
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of lessening the constraint for the individual 
airlines and allowing each airline to operate 
within its own building, but it also causes diffi- 
culties to the public in terms of rapid communi- 
cations for the proper selection of a desired 
location. The decentralization causes further 
problems of interline transfers. While it also 
permits some advantages of more aircraft 
apron space, it does involve great demands 
upon ground vehicle transportation, problems 
which may possibly be solved by the use of 
8 rapid transit system. 


Drive to Gate The next illustration shows #8 
drive-to-the-gate concept which is really the 
simplest form of terminal, relating back to the 
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Fig. 17 Terminal c soeearts: a rid peel terminal. (b) Finger inal (consolidated). (c) Satellite terminal 
(consolidated). (d) Finger ls (decentralized). 
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Fig. 17 (cont.) Terminal concepts. (e) Satellite terminals (decentralized). (f) Drive to gate. (g) Mobile lounge. 
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TABLE 1 Airline Statistical Data Requirements 





1. Estimated enplaning and deplaning traffic: 
Figures on enplaning and deplaning passengers should be given separately, 
a. Passengers — total number per year 
Passengers — average day, peak month 
Passengers —peak hour and time 
Passenger characteristic (business, vacation, student} 
. Interline passengers 
. Intraline passengers 
. Originating passengers 
. Ait freight cargo — total tons 
Mail —total tons 
Baggage — total number per year 
Baggage — average day, peak month 
2. Projected flight schedule: 
a. City pairs 
b. Originating and terminating 
c, Time frame 
d. Aircraft type 
3. Aircraft: 
4. Number of gate positions 
b. Number and type of aircraft for gate size design 
c. Aircraft parking attitude 
4. Terminal building spaces: 
a. Gate lounge — number and sizes 
b. Baggage claim type and size 
c. Amenities area 
d. Operational facilities —type and sizes 
e. Central ticketing facilities 
Automobile parking requirements (airline experience): 
a. Public 
b 
c 
d 
e 


eonmreacocrdqc 


. Valet 
. Taxis 
. Limousines 
. Car rental 
1, Employees 





early consolidated terminal approach with a 
minimum of passenger constraints. The suc- 
cess of this terminal approach is dependent 
upon @ highly sophisticated information sys- 
tem and @ ground vehicle connection between 
gates or related groups of gate locations. 


Mobile Lounge The mobile lounge system as 
& concept provides a consolidated terminal 
with remote parking of aircraft, and this as a 
system can operate efficiently and function 
properly as long a8 the gate lounges are opera- 
tive (this precludes allowing drivers of the 
lounges the right to strike against the operator 
of the airport), 

it poses problems in ground contro! on the 
sir side of the terminal building and requires 
additional personne! for its total operation. 

These illustrations show schematically the 
design concepts that are in use in present-day 
airporte. They also point out their own ef- 
ficiencies and their specific resultant problems, 
none of which are insurmountable. It is appar- 
ent that these basic concepts teke many varied 
shapes and forms in present-day use and that 
combinations of concepts are employed. It is 
also apparent that substitute methods of 
ground transportation are in use for movement 
within the terminal area and for remote air- 
craft parking areas. However, no matter what 
combination of systems is designed, to reach 
a desired solution, it must be tested and 
checked for the specific requirements of any 
given airport for its present use and for its 
future growth. 


AIRLINE REQUIREMENTS 


The architect will carefully asce: ain from the 
individual carriers their specific needs. This 
information should be correlated to the year 
of operations, the snticipated level of pas- 
senger and cargo, operational growth, the 
potential of changing route structures, and an 
initial and future projected flight schedule. 
Table 1 lists the basic data information that 
is required from the airlines. There are many 
additional technical information items which 
are not listed here, but the designer will deter- 
mine these by inference. 

Each airline demands a distinctive visual 
character that will make it readily identifiable 
to the public, All too frequently the architect 
tends to dismiss this requirement. The careful 
integration of individual airline identification 
in @ total building design will assist the pas- 
senger. An airline will retain many professional 
consultants in attempting to carry a corporate 
image systemwide, and it will spend consider- 
able sums of money in order to achieve this. 

Undoubtedly, not all corporate identity sys- 
tems are in good taste. However one should 
not dismiss the very special effort to achieve 
a simple visual image that the airlines attempt 
to achieve. Design judgment at this point is of 
peramount importance. 


AIRCRAFT PARKING SYSTEMS 


The placement of aircraft on the aircraft apron 
may be divided into two categories: push-out 


operations and power-out operations. The archi- 
tect should determine the general technique 
that the airlines will utilize, The system they 
select will have a great effect on the sircratt 
apron ares as well as the passenger loading 
system that can be utilized. 

Power-out operations will involve special 
design considerations with regard to the wall 
surfaces of terminal buildings and they will 
require greater apron area. They will also call 
for blast protection in the operations! areas 
of the terminal, This method of operation will 
generally mean that fewer ground personne! 
and less equipment are required. 

The push-out operation requires the use of 
expensive tractors and personnel to move the 
aircraft out of its gate position before it powers 
away from the terminal area. The push-out 
operation does offer the advantage of requiring 
less apron area, It also requires less square 
footage at the terminal building because of a 
reduced linear length. 

Included in the data sheets is general infor- 
mation related to the major types of aircraft 
presently in operation and some information 
related to future aircraft (Figs. 18 to 21), 


PASSENGER LOADING METHODS 


The passenger is most vocal about the tech 
nique that an airline uses for loading the sir- 
craft. He responds rapidly to climatic condi- 
tions and will inevitably express his distress to 
the airport authority and the airline. Many sys- 
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Fig, 18 Aircraft composite. 
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Fig. 19 (cont.) 
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Fig. 20 
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Fig. 20 (cont.) 
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Fig. 21 
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tems have become available for passenger 
enplaning and deplaning depending upon the 
volumes of passengers, the economic consid- 
erations, and the general climatic conditions of 
the community. Any combination of systems 
is available. The following chart illustrates 
some of these systems (Fig. 22). 


GATE LOUNGE CONCEPT 


The concept and functions of the gate lounge 
are basically standard throughout the airline 
industry. The basic functional requirements 
are o ticket counter with all its communication 
equipment, a secure or semisecure seating area 
with sufficient seating capacity to handle the 
passengers, flight identification, last-minute 
baggage drop, and circulation pattern which 
Separates the deplaning passenger from the 
enplaning passenger (Fig. 23). 

However, each airline's requirements will 
vary in accordance with its operation proce- 
dures and level of activity. 

Listed below sre average sizes for gate 
lounges as required by each type of aircraft 


Gate lounge sizes, sq ft: 


1. B-747.. . .6,000 
2, L-1011 . . 4,000 
3. DL-10.. . 4,000 
4. B2702 .. 4,000 
5. OC-8. .3,500 
6. B-707 .3,600 
7. B-737, , . .2,000 
8. 8-727... 2,000 
9. 0C-9. 1,500 


These sizes are approximate and should be 
used for preliminary planning only. Some of 
the airlines prefer, for the wide-bodied aircraft, 
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a separate ticket counter for the processing of 
first-class passengers, and in some cases a 
separate seating area is required. The type of 
loading bridge that an airline desires will have 
a direct bearing on the plan layout of the 
lounge. For example, Fig. 22¢ and ( demon- 
strates two different loading concepts for the 
same type of aircraft, It is obvious that the 
circulation pattern within the gate lounge for 
these two types of loading bridges will be 
completely different. 


BAGGAGE HANDLING SYSTEMS 


The need for » baggage handling system 1s 
obvious, but the system techniques, sophis- 
tication of equipment, and the desired cost 
level for a system are extremely difficult to 
evaluate, 

Examination of trends becomes important 
in the baggage analysis. Currently the busi- 
nessman traveler will carry on one suitcase 
which will fit below an airline seat and a gar- 
ment bag of reasonable dimension which can 
be hung in a wardrobe on the aircraft, Thus 
he bypasses the baggage system There is also 
all the transfer baggage which can bypass the 
check-in and claim part of the system. 

itis not unusual for the volume of business- 
men at a given airport to reach a 30 percent 
level, and it can be anticipated that at least 
80 percent of these businessmen will not 
require any baggage check-in system. Nor is 
it unusual for the volume of transfer passen- 
gers to vary from 10 to 45 percent of the total 
passenger load, Therefore, the selection of the 
desired system will require s complete under- 
standing of what percentage of the passengers 
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utilize the terminal facilities for the particular 
airport, 

The present-day averages of baggage that is 
handled by the airlines ranges from 1.6 to 1.9 
bags per passenger, This will vary depending 
upon the airport and the airline for the type of 
route structure that exists. For example, the 
longer the stage length, the greater the prob« 
ability that passengers will take several pieces 
of luggage—although very long international 
stage lengths show a reduction, Therefore, an 
airline which has a route structure built basical- 
ly of long stage lengths will handie a much 
greater number of bags than an airline witha 
route structure based upon short stage lengths 

In providing space for a baggage handling 
system, the architect must have a complete 
understanding of each airline operation and the 
relationship of all the airlines combined. This 
understanding should encompass the percen: 
tage of baggage per passenger for originating, 
terminating, and transfer (both interline and 
intraline). It also should be related to the time 
schedule and the peak conditions 

A baggage check-in system can incorporate 
check-in points at a central ticketing counter, 
at the gate lounge, at the curbside, and ina 
parking lot. The parking lot or curbside check- 
in provides the greatest amount of convenience 
for the passenger and allows for quick accep- 
tance of the baggage. This means that the rest 
of the public space in the terminal area will 
not be congested by baggage, taking floor 
space while waiting to be checked in. The curb- 
side check-in isolates the major portion of the 
baggage handling with sky cap personnel and 
not with airline agents. 

A check-in system can be serviced by @ 
simple conveyor or a gravity chute. For large 
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(a) From a single level terminal building t 
apron to the aircraft. 


he passengers walk across the 
This method is presently being employed by 
many airports in use today. . 


a 


(b) 


From a two level terminal building the passengers walk down a 


flight 
of stairs and then across the apron to the aircraft. This fs an 
intermediate phase in use, where the future development would employ 
the use of jetways. 


(c) 


a Jetway which rc 


otates into position and has the 
w to accomplish the aircraft 
height. 


interface between 
This diagram demon. “ates & power-in, push- 
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This is the method ic) above, however, 
only 


same as it differs 
in that this diagram demonstrates a power-in, power-out 
gate position. 


Fig, 22 Typical loading methods. 
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This diagram demonstrates 4 fixed jet way of short length and with a 
small amount of telespoping capability. This jetwa also has the capa~ 
bility of making some adjustments in Sill height. gate pesition 
can only be a pewer-in, pusn-out condition. 





his method, which is used in some present-day airports, consists of 


a train of carts designed to carry passengers or it may consist of the 
use of buses to deliver the passengers to 4 remote aircraft parking 

: : . ; 
position. The terminal building can be either @ one-level or two-level 


structure. 

This method 1s known as the Mobli-lounge and consists of an elaborately V 
furnished bus with a scissor lift and a telescoping front to achleve the 

interface betwwen both tke aircraft and the termina ullding. The air- 

craft ls parked at a remote position from the terminal building. 








{h) 


a) 





This method ad. ¢ tne wide-podied aircraft 4 wiil accept the 
B<747, the DC the L-1011, ‘The two main corridors are fixed in 
their locati iowever, tne four short jetways have telescoping capa- 





jeve the interface with the aircraft. The gate 
owere=in, push-out sidition. 








t 
This method is also used for the wide-bodied airerag#t and will accept 
all three aircrafts as listed above. It ls based wpon the concept of 
a fixed corridor fer access to the front two passenger doors and a 
eantilevered jet way over the wing to reach the back door. Here again, 
the gate position requires a power-in, push-out condition. 


Fig. 22 (comt.) Typical loading methods. 
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Fig. 23. Typical gate lounge. 


terminal facilities where there can be many 
check-in points and more than one baggage 
makeup space, a system can comprise fully 
automated cars or pallets that move bags to 
many destinations. This type of sophisticated 
system is costly and, in order to justify its use, 
it should be considered as a total system of all 
baggage movement, from aircraft to passenger 
and from passenger to aircraft. 

The acceptance of baggage from the originat- 
ing passenger at the terminal is complicated 
by the acceptance of interline and intraline 
baggage for the transferring passengers. A 
large number of employees, for the amount of 
baggage handled, are utilized in interline trans: 
fers. Their route of travel by vehicle is frequent- 
ly time-consuming. The transferred baggage 
is processed in the same backup area as the 
originating and terminating baggage, there- 
fore space must be allowed in order to accom- 
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plish this handling. The volume of bags that is 
to be transferred and processed must be deter- 
mined in cooperation with the airline user. The 
precise system used and its building space 
must have the capability of expansion from the 
initial operational level. 

The selection of the correct baggage system 
must also be correlated to the reverse flow of 
baggage from aircraft to baggage claim. The 
baggage claim system, by its very nature, pro- 
duces an acute problem of baggage handling. 
The terminating passenger from an arriving 
flight expects to claim his baggage within a 
short period of time. A peaking condition 
occurs when 4 combination of flights arrives 
within the same time frame. In contrast, the 
originating passengers will generally arrive 
at the airport over an extended period of time, 
therefore dispersing the handling of baqgage 
over the same time period, 
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As larger aircraft, such as the 747, are 
utilized in greater numbers, the peaking condi- 
tions increase and decentralization of the bag- 
gage claim system becomes more desirable for 
the sake of passenger convenience and the 
elimination of congestion, 

Baggage claim devices can involve many 
different shapes, forms, and methods of me- 
chanical or manual handling of baggage. Figure 
24 demonstrates the basic concepts that are 
available. The designer can see from these 
illustrations thet the basic general technique 
is to produce # great display of linear feet of 
frontage so that passengers can readily identify 
their bags and claim same. 

The interface between the aircraft and the 
claim area is still generally accomplished by 
towing the baggage to the terminal building, 
where @ manual operation accomplishes the 
placement of baggage on the claiming device. 
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The ability to retrieve bags trom the aircraft 
and transfer same to the terminal baggage 
handling system is a key element in rapid and 
atficient baggage dispersal. 

The design of an automated system to trans- 
fer the baggage modules to the building system 
is technically feasible. Thia would eliminate 
the towing operation and provide a faster 
method of producing the baggage at the claim 
area. It would also mean that the baggage could 
be claimed in many different locations. How- 
ever, this will depend upon the airline's 
required time frame, passenger convenience, 
and financial capabilities. 

Baggage rooms must be handled with special 
caution to make sure that sufficient quantities 
of fresh air are provided if gasoline power 
tractors are used. Sprinkler protection must be 
provided and careful fire cutoff must be made 
between the terminal proper and baggage 
areas, Doors leading from the baggage room 
to the outside should be automated and must 
use rapid-acting equipment. However, it is 
important to provide, on all doors, safety edges 
which will prevent closure should an obstacle 
be in the way. The design concept must incor- 
porate the capability of future expansion, and 
preferably this should be accomplished with- 
out disturbing the existing claiming facilities. 





Area Considerations for Baggage Systems 


Enplening Baggage As indicated in the flow 
diagram (Fig. 14), baggage may be received 
from three possible sources: 

1, Curbside check-in. This area must provide 
convenience of tagging and usually some 
mechanical conveyance back to a central bag 
room, 

2. Counter check-in, This will coincide with 
the usual ticket counter in the main termine! 
area. It is customary to provide mechanization 
from on area directly in the back of the ticket 
counter to the central baggage room. 

3. Gate check-in. In small quantities, bags 
are received at the gate. Bags must be checked 
in at this point because many passengers 
mistakenly believe that their suitcases will be 
accepted for storage in the passenger portion 
of the plane. A significant number of airline 
passengers frequently use carry-on suitcases, 
but unless such luggage can be stored below 
the seat and out of aisle space, it must be 
carried in the baggage compartment. 

4. Transfer baggage. Additional bags will 
be received at a convenient location adjacent 
to the baggage room for transfer from other 
airlines or the same carrier, All baggage rooms 
which utilize mechanized equipment must be 
provided with sufficient room for manual 
handling in the event that service requirements 
cause a shutdown, 


Deplaning Baggage For baggage claim areas, 
a simple square foot calculation cannot be used 
to determine the desired aren, for there are too 
many variables that influence establishment 
of the proper layout. The basic terminal build- 
ing concept will have o great influence on the 
baggage claim design. A terminal building 
which consolidates all the airlines into one 
claim area establishes a different set of param- 
eters than does a terminal building concept 
where decentralization of airlines separstes 
the baggage claims for each airline. In some 
decentralized concepts, airlines are now devel- 
oping more than one claim area for each traffic 
level. A terminal building which processes 
internationsl arrivals requires another set of 
parameters for the establishment of the claim 
ares. 


In order to size » baggage claim ares, the 
architect must have the following information: 
the number of passengers and the amount of 
baggage that will be claimed within the pesk 
condition, the type of claiming device and its 
physical size, its capacity, end its linear feet 
of frontage. Care should be taken to determine 
the actual working capacity of the claiming 
device and not the theoretical capacity as 
advertised by manufacturers. The architect 
should also determine the desired type of 
operation and degree of security required by 
either the airline of the authority. With the 
correlation of this material, the architect can 
now start to size the claim area. For an interna- 
tional arrivals system, the architect should 
allow additional space for the queuing of pas- 
sengersa between the claim device and the 
customs inspection system. 


GENERAL CONSIDERATIONS 


Needless to say, passengers who may be carry- 
ing baggage should be offered such conven- 
iences of design ss automated doors, suffi- 
ciently wide escalators, moving sidewalks, 
and similar devices. At all times the analysis 
of traffic flow, volume of passengers, and 
direction of movement should be carefully 
considered, 

Air traffic passengers rapidly cross interna- 
tional boundaries, and language problems 
must be anticipated. The International Air 
Transport Association has given serious con- 
sideration to the language problem and has 
attempted to develop a series of glyphs which 
can frequently be used in liew of bilingual 
messages. 

Telephone communication is o necessary 
and important element in the passenger termi- 
nol, In some instances this will require a tele- 
phone communication center with bilingual 
operators 

The terminal must also provide amenities 
for the traveling public. These may include 
any of the following list and such other items 
as may be determined by a particular locate: 


Bank 

Barber shop 
Camera shop 
Candy store 

Car rental agencies’ 
Cocktail lounge 


Newsstand’ 

Observation deck 

Parcel lockers’ 

Restaurant and 
supplementary 
eating facilities’ 

Drug store Rest room facilities! 

Duty free shops Shoe shine 

Employee snack bar Showers/dressing rooms 
and cafeteria’ Teenage lounge 

Flower shop Telegraph (desk, phones, 


Gift shop or both)! 
Haberdashery Telephones’ 
Hotel Television lounge 


Valet 
Women's wear 


Insurance vending! 
Money exchange 


In addition to the amenities, consideration 
should be given to traveler's aid in large instal- 
lations and nursery facilities adjacent to the 
women's lounge in the main portion of the 
facility. Medical and first-aid facilities should 
be included in the passenger terminal if they 
sre not provided elsewhere in the airport. 

An internal telephone system may be 
required between the airlines, the operating 
suthority, and/or police authorities. The size 
of the terminal building and the complex needs 
of each user should receive consideration when 
planning the telephone system. 


‘Considered essential by airline operators 


CURB FRONTAGE UTILIZATION 


When designed correctly, curb frontage ot the 
face of the terminal building will function prop: 
erly for a very high percentage of the time. 
The curb frontage can be the failure point for 
the entire terminal operation. It can cause con- 
fusion, congestion, missed flights by enplaning 
passengers, and become a safety hazard to 
pedestrians if they must cross the road system. 

The architect must devote considerable time 
and affort to designing the curbside frontage 
and the road system to it, Present design trends 
and concepts have separated the enplaning 
and deplaning road systems, but very few have 
eliminated pedestrian traffic scross these 
roads. (See Figa. 25 and 26.) 

In the design of the curb frontage, the archi- 
tect must consider all the forms of vehicular 
movement, such a8 private passenger vehicles, 
valet-driven cars, rental cars, taxis, and public 
transportation (especially buses). 

To determine the quantity of curb frontage, 
the following factors and assumptions must 
be considered: 

1. All vehicles will require approximately 
35 lin ft at the curb. This is a realistic interpre- 
tation of the indiscriminate manner in which 
vehicles tend to be parked. 

2. The average time required at the curb 
for passenger vehicles should be surveyed for 
passengers by type of vehicle. 

3. Duration time for valet parking will 
exceed the standard for passenger cars in 
order to provide time for an attendant to queue 
the vehicle prior to its being parked and so as 
not to impose a penalty on the need for curb 
frontage. The total of parking queuing time is 
estimated at five minutes. 

4. In order to compensate for heavy conges- 
tion periods resulting from holidays, delays, 
ete,, occurring 12 times or more per year, it 
is recommended that the working frontage be 
increased by 30 percent beyond normal cal- 
culations. 

5. The system of curb frontage must be 
allowed for in the total master plan and thereby 
its expansion from the initial operation. 

6. Under no circumstances should the prime 
arterial circulation road be used as curb front- 
age. Rather, a spur from the main road network 
should be extended to the curb frontage. 

7. The curb frontage should be divided into 
active and passive curb. The passive curb is 
utilized for valet queuing or other long-term 
uses such as bus connections. 

8. It is necessary to determine the average 
peak vehicular traffic for both enplaning and 
deplaning passengers. A graph or summation 
sheet should be prepared. It is helpful if this 
is done by 20-minute increments, and the 
cumulative total peaking can be determined if 
there is no separation of enplaning and deplan- 
ing traffic. In the event that the enplaning and 
deplaning functions are totally separated, the 
summation peak will result in isolating the time 
frame for the maximum parking demand es 
well as vehicle peak of appropriate road. A 
typical example of a chart is shown and the for- 
mula to be utilized is demonstrated on p. 962. 





Duration Schedule in Minutes (if no survey data 
is available) 





Enplaning Deplaning 


Private cars 2 3 
Valet cars at curb 3 3 
Valet queuing 5 

Rental cars 3 3 
Taxis 5 5 
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(a) The baggage is transported from the aircraft to the 


claiming device by a cart and is then off-loaded manually 
by an attendent. 


oS EY 


(b) DIVERTER In this system the baggage is placed on a conveyor 
at one end. A diverter moves back and forth along the 
conveyor and disperses the baggage onto the claiming device. 











(c) CAROUSEL A conveyor, from underneath or from above, 
delivers the baggage to a rotating carousel. 





(d) RACE TRACK A conveyor from underneath or from above, 
delivers the baggage to a continuously cirenlating 


conveyor, the length of which will depend upon the 
terminal layout. 


Fig. 24 Baggage claim systems. 
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(e) POD The baggage pod is removed from the aircraft and 


delivered to the claim area. The passengers remove their 
aa from the pod. 


=) +8 


(f) AMOEBA This system is an extension of the race track 
system. The only difference being that the baggage is 
manually loaded directly onto the conveyor by an attendant 
behind a wall and out of view from the passengers. 





(g) poets TED This system consists of carts that are operated 
y a computer system. The passenger inserts his claim 
ticket into a call box at a desired locatfon, the cart then 
delivers the baggage at that location. 


Fig. 24 (cont.) Baggage claim systems. 
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Fig. 25 Mechanized claim devices. source; Planning and Design Considerations for Airport Terminal Building 
Development, Advisory Circular AC 150/5360.7, DOT, FAA, 1976. 
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Fig. 26 Composite enplaning and deplaning working volumes at curb frontage. 


TERMINAL AREA CONCEPTS 


The following terminal concepts should be consid- 
ered in the development of the terminal area plan. 
Sketches of the various concepts are shown in 
Figs. 1 through 4. Many airports have combined 
one or more terminal types. 


a. Simple Terminal Concept The simple terminal 
consists of a single common waiting and ticketing 
area with exits leading to the aircraft parking 
apron. It is adaptable to airports with low airline 
activity which will usually have an apron provid- 
ing close-in parking for three to six commercial 
transport aircraft. A simple terminal will normally 
consist of a single-level structure with two to four 
gates where access to aircraft is afforded by a 
walk across the aircraft parking apron. The layout 
of the simple terminal should take into account 
the possibility of pier or linear extensions for ter- 
minal expansion, 


b. Pier Concept The pier concept (Fig, 1) has 
an interface with aircraft along piers extending 
from the main terminal area, In the pier concept, 
aircraft are usually arranged around the axis of 
the pier in a parallel or perpendicular parked 
relationship. Each pier has a row of aircraft gate 
positions on both sides, with the passenger right- 
of-way or concourse running along the axis of 
the pier which serves as the circulation space 
for enplaning and deplaning passengers. Access 
to the terminal area is at the base of the connector 
(pier). If two or more piers are employed, the 
spacing between the two piers must provide for 
maneuvering of aircraft on one or two apron taxi- 
lanes. When each pier serves a large number 


Planning and Design Considerations tor Airport Termi- 
nal Building Development, Advisory Circular AC 150/ 
5360-7, DOT, FAA, 1976. 


of gates, and the probability exists that two or 
more aircraft may frequently be taxiing between 
two piers and will be in conflict with one another, 
then two taxilanes are advisable. Also, access 
from this taxiway system by two or more aircraft 
may require two apron-edge taxiways to avoid 
delays. 


«. Satellite Concept The satellite concept (Fig. 
2) consists of a building, surrounded by aircraft, 
which is separated from the terminal and is usually 
reached by means of a surface, underground, 
or above-grade connector. The aircraft are nor- 
mally parked in radial or parallel positions around 
the satellite, which can have common or separate 
departure lounges. Since enplaning and deplan- 
ing of the aircraft are accomplished from a com- 
mon area, mechanical systems may be employed 
to carry passengers and baggage between the 
terminal and satellite. 


d. Linear Concept In the linear concept (Fig. 3), 
aircraft are parked along the face of the terminal 
building. Concourses connect the various terminal 
functions with the aircraft gate positions, This 
concept offers ease of access and relatively short 
walking distances if passengers ore delivered to 
a point near gate departure by vehicular circula- 
tion systems. Expansion may be accomplished by 
linear extension of an existing structure or by 
developing two or more linear-terminal units with 
connecters, 


e. Transporter Concept Aircraft and aircraft- 
servicing functions in the transporter concept (Fig. 
4) are remotely located from the terminal, The 
connection to the terminal is provided by vehicular 
transport for enplaning and deplaning passen- 
gers. The characteristics of the transporter con- 
cept include flexibility in providing additional air 
craft parking positions to accommodate increases 


pertain tq 4 


in schedules for aircraft size, capability to maneu- 
ver an aircraft in and out of a parking position 
under its own power, separation of aircraft servic- 
ing activities from the terminal, and reduced walk- 
ing distances for the passenger. 


CONCEPT COMBINATIONS AND 
VARIATIONS 


Combinations of concepts and variations are a 
result of changing conditions experienced from 
the initial conception of the airport throughout 
its lifespan. An airport may have many types 
of passenger activity, varying from originating 
and terminating passengers using the full range 
of terminal services to passengers using limited 
services on commuter flights. Each requires a con- 
cept that differs considerably from the other. In 
time, the proportion of traffic handled by these 
flights may change, necessitating modification or 
expansion of the facilities. Growth of aircraft size 
or a new combination of aircraft types serving 
the same airport will affect the type of concept. 
In the same way, physical limitations of the site 
may cause a pure conceptual form to be modified 
by additions or combinations of other concepts. 

Combined concepts acquire certain of the ad- 
vantages and disadvantages of each basic con- 
cept. A combination of concept types can be ad- 
vantageous where more costly modifications 
would be necessary to maintain the original con- 
cept. For example, an airline might be suitably 
accommodated within an existing transporter con- 
cept terminal while an addition is needed for a 
commuter operation with rapid turnovers which 
would be best served by a linear concept exten- 
sion. In this event, combined concepts would be 
desirable. In conclusion, the appearance of con- 
cept variations and combinations in a total apron- 
terminal plan may reflect an evolving situation 
in which altering needs or growth have dictated 
the use of different concepts. 
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Fig. 3. Linear concept. 
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Fig. 4 Transporter concept. 
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This diagram demonstrates schematically the design concept of curbside off-loading 


for 
queu 


is much greater for the valet car than for other vehicles. 


rivate vehicles, taxis, limos, buses, and valet queuing space. The valet 
@ space is separated from the active curb frontage because the duration time 


The number of through 


lanes will depend upon the amount of traffic that will pass during the peak condi- 


tion. 
Fig. 6 Curb frontage diagram. 


Working Curb Footage Requirement Schedule 


time duration 
at curb, min 
20 min 


35% + units 


(no. of cars) 35 tt 

curb footage required 

Example: Assume 40 private cars on the 
enplaning road. 


35 + 40 x 5 35 =35 + 40 X 0.1 x 95 
35 + 140 
175 ft of curb required 
Note: After all vehicie types are calculated, 


increase total by 30 percent. 


PARKING REQUIREMENTS 


The revenue that is collected from the public 
parking areas of an airport is one of the air- 
port authority's largest sources of income. 
Therefore, the architect must devote attention 
to the different types of parking and how they 
function as well as to the amount of parking 
required 4s based upon the accrual rate (turn- 
over rate). 

The different types of parking are short-term 
(metered parking), medium-term (one or two 
days), long-term parking, valet parking, and 
rent-a-car parking. Each parking area will 
require a separate system for collecting reve- 
nues in an economical and rapid manner. This 
should be sccomplished without requiring 
policing. 

it is possible to establish a formula for 
determining the number of parking spaces 
required, but this is complex and unwieldy as 
itis based upon the passenger traffic and rates. 
In addition, each airline and especially each 
airport has a completely different route struc- 
ture, and each community has a completely 
different transportation environment, There- 
fore computer analysis is recommended. 

The route structure will affect the parking 
requirements because the accrual rate will 
vary from airline to airline. For example 
assume airline A and airline B have the same 
passenger count per day. Airline A's route 
Structure is such that the majority of its pas- 
sengers return within one day's time but, in 


contrast, the majority of airline Bs passengers 
return in two or three days’ time. Therefore, 
it seems obvious that airline B will have a 
larger parking requirement. However, now the 
transportation environment must be examined. 
What percentage of airline B's passengers will 
leave a car parked at the airport for two or three 
days in a public parking area? Or is there 
enough money within the community that these 
passengers will use the valet parking? 

The revenue rate for each type of parking is 
also an important consideration in developing 
the total requirement. As the rates change 
in relation to duration of parking, so will the 
parking requirements. Therefore, when possi- 
ble, the rates should be established at an early 
date so that the parking space requirement can 
be determined. Planning must include future 
adjustments for changing rates. 

Every airport has an inordinately large num- 
ber of airline employees who also require park- 
ing space. The architect must devote attention 
to this phase of the parking requirement. Care 
should be taken to ensure that employees do 
not take the parking spaces designated for the 
public. An understanding of the shift schedule, 
the number of employees involved, and the 
amount of time that is required to complete 
a shilt is necessary 

The basic parking layout for both public and 
employees is no different from that for normal 
parking; however, extensive consideration 
should be given to all vehicular movement 
requirements to the parking area, around the 
parking area, and from the parking area, so that 
congestion is avoided. Consideration should 
also be given to control of pedestrian safety 
and vandalism within the parking areas. 


INFORMATION SYSTEMS 


Public information systems, unfortunately, 
tend to become an afterthought of the prime 
airtine information system that the airline 
user feels he can afford. Little consideration 
has been devoted to the net effect of space 
demands in presenting accurate updated infor- 
mation to the traveling public 


There is no reason why the traveling public 
should arrive at an airport when no aircraft is 
available for departure. There is no reason for 
visitors to the airport, expecting to meet 
people, to arrive at the airport only to find that 
there will be considerable delay in the arrival 
of the aircraft. 

The present technique of information dis- 
persal is to utilize telephone communication 
between the interested party requesting the 
flight information and the airline. Ouring 
periods of airline operational difficulties, tele- 
phone communication is often difficult and 
frequently impossible to achieve. 

The best medium presently available for 
mass public information is television. Although 
this has not been utilized to dete, there are 
presently many technical alternative methods. 
Future terminal designs must initially include 
dispersal of information to the public outside 
the airport. If this is accomplished, the second- 
ary functions of public information at the termi- 
nal will be superior to present-day methods. 

Closed-circuit television systems (CRT), 
dynamic alphanumeric display boards, and 
manual display boards are available. These 
Systems to a lesser or greater degree can tie 
into an airline's internal information systems. 

The internal nonpublic system is frequently 
established so as to provide the many disci- 
plines of the airline system with information 
as to the number of passengers, seat availabil- 
ity, in-flight feeding requirements, cargo 
complements, ete. It is also possible for the 
internal system to be directly related to the 
sirline reservation system so as to compare 
actual condition of operation with preflight 
planning, This enables an airline, via the use of 
computers, to establish important levels of 
information as related to actual operations 
vs. preflight 

Another information system which is re- 
quired is « public address and paging system. 
This plays an important role in last-minute 
announcements but is frequently excluded from 
the amenity areas, thereby reducing the sys- 
tem’s effective use. Its importance during emer- 
gency conditions warrants the cost of installa- 
tion. 
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AIRPORT CARGO CENTER AND ITS BUILDINGS 
Interrelationships of Facilities 


As the air cargo industry grows, the complex 
on the airport designed to handle air cargo 
becomes a significant element in airport plan- 
ning and design. These facilities must provide 
for the efficient transfer of air cargo between 
surface transportation and aircraft. For larger 
airports, the complex may include a number of 
oir carrier cargo facilities or multiple-occu- 
pancy buildings. 


Design Considerations 


The elements that compose the sirport cargo 
center facilities and establish their character, 
size, and configuration will depend on the level 
of activity of the air cargo industry in the com- 
munity served. The architect-engineer should 
work closely with the air carriers, air freight 
forwarders, truckers, and airport management 
to determine what is needed, including any 
special requirements peculiar to these facili- 
ties. The resulting design must satisfy present 
requirements and provide the flexibility neces- 
sary for future expansion. Buildings should 
be oriented, and land should be available to 
enable a logical expansion plan. 

The air carrier cargo facility ia the core of the 
cargo center, and the emphasis in this article 
is on that facility. It may be treated as a single 
building or combination of elements under one 
root sufficiently integrated to permit operation 
as a single entity, 

The design program, in the architect's vocab- 
ulary, denotes the building user's space 
requirements, It is one of the basic essentials 
for a successful solution to the design of any 
building. Fundamental considerations = in 
developing « program are the elements of the 
building, the amount of space needed by each 
clement, and the relationships between the 
spaces. 


AIRPORT CARGO CENTER LOCATION 


Importance of Site Planning. 


The complex on the sirport specifically de- 
signed for the handling of air cargo is one of 
the major elements on the airport. The sirport 
cargo center must be sited in « location thet 
will contribute to the officient transfer of cargo 
between surface and oir transport. The selec- 
tion of an appropriate site is the decision which 
determines to 5 large extent the effectiveness 
of the air cargo operation, The location of the 
elements of the complex in proper relationship 
to each other is of equal importance. 


Location on the Airport 


Four primary considerations dictate the selec- 
tion of the site on an airport for the cargo com- 
plex. 

1. Taxi distance from the most used run 
ways should be as short as possible, and yet 


Airport Cargo Facilities, Federal Aviation Agency, 
Washington, D.C., 1964. 


there should not be interference with passen- 
ger operations. 

2. The site should be readily accessible by 
surface vehicles from the passenger aircraft 
loading positions for efficient servicing of air- 
craft carrying both passengers and cargo. 

3. The complex should be readily reached 
from all access roads to the airport to assure 
noninterference of vehicular traffic with 
aircraft movement areas. 

4. Adequate space should be allowed for 
expansion of air cargo operations without 
encroaching on other airport functions, partic- 
ularly without interfering with the expansion 
of the passenger terminal. 

These four primary considerations indicate 
the general relationships with other functions 
and activities. They require extensive study to 
determine the degree to which they can be 
met on any individual airport. This study can 
best be made through the medium of an airport 
layout plan in which the advantages of possible 
locations and their effect on other airport 
facilities and operations! activities can be 
objectively weighed. 


Planning Considerations 


The genera! location of the cargo complex 
having been established, a number of other 
factors should also be studied prior to adoption 
of a siting plan. 

The arrangement of buildings and associated 
support facilities is important to satisfactory 
and efficient use, and it siso affects future 
expansion of individual buildings. Important 
in this regard is consideration of spacing of 
buildings for access, vehicular circulation, and 
fire and safety clearances. Vehicular access 
and roadways, and parking areas sre discussed 
in detail in the paragraphs that follow. Proper 
orientation of buildings, with respect to these 
factors and the prevailing winds, is essential 
to the functional operation of the buildings. 
Economical design dictates the need for bal- 
once of requirements for paved areas with 
other considerations discussed heretofore. 
Good drainage, consistent with driveway, park- 
ing, and pedestrian access requirements, is o 
nece: ry design consideration. 

Noise is a consideration which must not be 
overlooked, Acoustical control can be achieved 
through proper landscape planting for sound 
absorption. 





Cargo Center Site Plan 


To illustrate the application of functional 
relationships discussed in this article, a dia- 
grammatic site plan has been developed. Figure 
1 indicates the relationships of facilities for a 
number of air carrier cargo operators, truckers, 
sir freight forwarders, air express (REA), and 
airport mail facility (AMF), 

The site plan orientation on the airport 
establishes optimum relationships of aircraft 
parking apron, and access and service roads 
discussed in the following paragraphs. 


Aircraft Parking Aprons 


Paved apron requirements for aircraft parking 
and loading positions adjoining air carrier 


cargo facilities are dependent upon the type 
and size of aircraft used, airline schedules, 
and the type of materials handling system used. 
The need for direct access trom certain facili- 
ties to the passenger loading apron, for access 
to both combination and all-cargo aircraft 
aprons for others, and for completely inte- 
grated building-apron relationships for certain 
materials handling systems are all important. 
Information on space requirements for aircraft 
apron parking positions can be found in the 
article dealing with airport design. 


Access, Circulation, and Parking 


Discussion of ground vehicle movement con- 
siderations is presented in general terms, 


Roads Access to and egress from the airport 
cargo complex and circulatory roads within it 
should be direct and unimpeded. There should 
be as little interference as possible with airport 
passenger vehicular traffic. In those cases, 
where the number and types of trucks using 
the access roads will cause frequent passen- 
ger traffic congestion, separate roads should 
be designed specifically for truck traffic lead- 
ing directly to the cargo center. Visitors, pas- 
sengers, and customers should be provided 
convenient access from the passenger terminal 
area. 


Truck Parking Parking areas required include 
those designed to serve the trucker, the cus- 
tomer and visitor, and the employee. Planning 
of truck parking spaces and maneuvering areas 
will probably present a difficult problem be- 
cause of the many variables. Maximum truck 
sizes very from state to state. Trucks bringing 
freight to the cargo center will be of many types 
and sizes. Parking areas and truck-dock facili- 
ties with adequate maneuvering space must be 
provided for movement of vehicles without 
creating bottlenecks during peak loading and 
unloading hours. 

Generally, the recommended distance for 
maneuvering from the loading platform to the 
nearest obstruction is twice the length of the 
largest road vehicle expected to use the facility. 
The Air Transport Association suggests « 
minimum overall depth of 100 ft for the termi- 
naltruck apron which will allow 75 ft for 
maneuvering of trucks plus a 25-ft-wide access 
roadway. Minimum interference distances may 
in effect be less when tractors with smaller 
turning radii are used, when the spacing be- 
tween trailers is increased, or when a saw- 
toothed loading platform design is used. 


Customer and Visitor Parking Those seeking ser- 
vice should have the most direct access possi- 
ble to the reception areas of individual air 
carriers, freight forwarders, and other service 
facilities. These parking spaces may be adja- 
cent to the building in conjunction with the 
truck parking area, Permanent parking areas 
should not be located where expansion of 
buildings is being contemplated. 


Employee Parking Sufficient parking should 
be provided for employees’ cars which are 
generally parked for a period equal to the 
length of the working day. Since the employee 
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Relationships of cargo facilities, 


Fig, 1 


does not usually require ready access to his 
car during this period, it is not necessary to 
locate the employee parking area directly adja- 
cent to the freight handling facilities. Where 
the airport is relatively small, an employee 
parking area common to all operational func- 
tions on the airport may be adequate for park- 
ing needs. For the larger airport, strategically 
located parking spaces which may be used by 
all employees of the airport cargo complex 
should be tonsidered, There may be just one 
of these areas planned near the center of activ- 
ity, or there may be several dependent upon the 
size and spread of the airport cargo complex. 
Administrative personnel usually require park- 
ing spaces adjacent to the office area because 
they may have to use their cars frequently 
during the working day, 


AIR CARRIER CARGO BUILDINGS 
Elements of the Building 


An air carrier cargo building may be planned 
for single or multiple occupancy. The type of 
occupancy normally will depend on the poten- 
tial for air cargo industry growth in the com- 
munity being served and the volume of busi- 
ness generated by each of the airlines. At 
airports where there are a number of carriers, 
each generating only nominal amounts of 
freight daily, a multiple-occupancy building 
can provide adequate space to satisty the needs 
of all. Single- or double-occupancy buildings 
with adequate aircraft apron space should be 
considered for those sir carriers that operate 
all-cargo schedules and handle larger amounts 
of air freight. 


There are four major functional elements to 
consider in the design of the air carrier cargo 
building, These are the freight-handling areas, 
administration area, personnel and customer 
accommodations, and service facilities, Figure 
2 indicates diagrammatically the space rela- 
tionships for functions within the air carrier 
cargo facilities. Airport cargo buildings should 
be designed tor planned expansion in both 
length and depth, where economically feasible, 
and fixed support facilities so located to avoid 
interference with such expansion 


Truck Dock Facilities 


There must be a sufficient number of truck 
Stations to serve truckers, air freight forward- 
ers, and others for both incoming and outgoing 
shipments. In addition to truck dock positions, 
consideration should be given to providing 
facilities for the airport-to-airport customers 
who use other than trucks to deliver or pick up 
small shipments. 

The number of truck dock spaces will vary 
with the airline operation and the community 
To determine the optimum number requires 
detailed analysis of truck arrival in a peak hour, 
the service time at the dock, and the acceptable 
waiting time for those experiencing delays. 

The minimum number of dock spaces re- 
quired for incoming trucks can readily be 
determined Assume for example a normal 

Stripping or unloading rate at each dock 
space of approximately 5,000 Ib per hour. This 
rate includes time allowed for delays and spot- 
ting ot vehicles. For an inbound volume from 
trucks of 90,000 Ib of freight and a time al- 
lowed tor “stripping” vehicles of three hours, 
the unloading would have to be accomplished 


at the rate of 30,000 tb per hour. Thus, there 
would be @ requirement for six truck spaces 
at the dock for this operation. 

The width of each truck station should be a 
minimum of 12 ft to allow for parking of large 
vehicles. Building door openings at each 
station should be a minimum of 10 ft wide by 
10 ft high. Extensive open platforms are not 
recommended because freight left in the open 
is subject to pilferage and damage from in- 
clement weather, Protection from the weather 
for freight and personnel during stripping or 
loading operations should be provided by an 
overhang canopy of ot least 5 ft. Clearance 
above the top of the parked freight van should 
be approximately 18 in, 

Building floor heights may vary from 44 to 
47 in. above grade. There are a number of 
leveling devices for accommodating truck 
bed heights ranging from 30 in, for a pickup 
truck to 50 in. for » large tractor-trailer 


Processing Area 


Receiving, sorting, weighing, labeling, and 
building up of loads for shipment are the major 
activities in the processing of freight from the 
truck to the aircraft. There sre a number of 
factors which have a profound effect on total 
space requirements, 

1. Cargo turnover is affected by such vari- 
ables as types of aircraft, frequency of service, 
time of day of arrivals and departures inbound, 
outbound, and directional preponderance of 
cargo. 

2. Density of cargo accounts for consider- 
able dimensional disparity. A ton of cut flowers 
occupies many times more space than a ton 
of machine parts. 


3. Character of cargo creates a need for 
specific space allocation. Refrigerated storage 
is required for perishable cargo, and other 
temperature controlled areas are needed for 
live cargo, Bonded storage is needed for 
customs, import/export control, as well os 
security accommodations for valuable cargo, 

4. Methods of handling and storing cause 
variations in space requirements. Operations 
utilizing forklifts and pallets require more 
square footage for circulation and maneuver- 
ing. 

The arrangement of space in the load build- 
up areas is also influenced by aircraft loading 
characteristics. Space should be planned for 
sequence loading to provide for distribution 
of weight in the aircraft and for easy removal 
of loads at destinations. Freight to be loaded 
on combination aircraft should be kept sep- 
arate from freight to be loaded on all-cargo 
nircraft, Loads to be unitized on pallets, loads 
to be unitized in containers, and those to be 
loaded on aircraft manually should be con- 
trolled by providing separate but sdequate 
space for each. The types of aircraft and the 
numbers of each type being served by the 
facility should be given careful study, 

Consultation with the users as to the type of 
materials handling systems to be employed is 
essential and will be most helpful in this area of 
design. As materials handling systems for the 
sir cargo industry are developed and improved, 
space requirements for the load build-up area 
and other operations may be reduced substan- 
tially. Figure 3 indicates diagrammatically 
suggested space requirements for receiving 
and processing areas. 


Administrative Area, and Customer and 
Personnel Accommodations 


Adequate administrative space is necessary 
for efficient management of cargo operations. 
A thorough analysis of the duties and responsi- 
bilities of the administrative personnel should 






PROCESSING AREA 


Fig. 2. Space relationships within buildings. 


PERSONNEL AND 
CUSTOMER 
ACCOMMODATIONS 


be made prior to preparing the design program 
of the building. The number of employees that 
may ultimately be employed in the management 
of operations should be studied 

Reception areas should be provided to han- 
die customers. In addition to serving as 4 
receiving point for visitors, small packages 
may be claimed or bills may be paid here. There 
should be sufficient space for a counter, 
accommodations for customers, and cases 
for display of brochures and other sales mate- 
rial. 

Sales offices may be required by some air- 
lines. Space in the sales office should pro- 
vide for desks, tiles, and facilities for telecom 
munications, Files should be readily accessible 
to all the salesmen. The sales office may serve 
also as @ customer service center or clearing- 
house for telephone inquiries. Close communi- 
cation must be maintained between this office, 
receiving, aircraft space control, and account: 
ing. 

Management and general office 
requirements ore dependent upon variables 
such as the type of operation, the amount and 
type of freight processed, and the community 
being served. Accounting and records offices 
may be necessary facilities for operations of 
any sizable magnitude. The space required 
varies with the type of record keeping and 
accounting equipment that may be used such 
as automatic filing systems and data process- 
ing equipment. 

Communications centers assist management 
in the efficient movement of freight. Each 
facility component must be kept informed of 
changes in schedule, cargo space available, 
and of special shipments requiring unusual 
attention. The communications center can 
serve as the central nerve system. It can pro- 
vide the link between administration and 
operations. Space may be required for teletype 
machines and closed-circuit television facilities 
in addition to sufficient desk space for com- 
munications personnel. 


space 
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Aircraft space control office requirements 
are dependent upon the amount of freight 
handling activity. This office may be placed in 
the receiving area or in the administration 
offices. Space must be provided for computing 
and communications equipment and for air- 
craft charts indicating cargo space available 
on the aircraft, These functions are closely 
related to those of receiving and processing 
and to those of the communications center, 
Provisions should be made to facilitate close 
liaison with these interrelated functions. 

The number of personnel employed in cargo 
operations will vary not only with the type 
and volume of freight handled but also with 
the materials handling system used and the 
scheduling of aircraft loading operations, A 
careful study should be made of all factors 
including local codes and state labor laws 
to assure adequate provision for employee 
needs. Figure 3 indicates suggested space 
requirements. This overall area may be allo- 
cated to administration, customer accommoda- 
tions, and personnel accommodations such 
as rest rooms, locker rooms, and lunchrooms. 
A first-aid room, pilot-ready room, or other 
specialized area may be included dependent 
on circumstances peculiar to proposed tacili- 
ties. 


Maintenance, Services, and Storage 


In order to provide for an efficient operation, 
equipment must be kept in good working order 
at all times. Maintenance and storage of mate- 
rials handling equipment, such as containers, 
should not be overlooked. The functions of 
maintenance and storage may be joined, or 
they may be completely separated, The manner 
in which these functions are handled depends 
largely on the type and amount of equipment 
used, 

For large operations, maintenance and ser- 
vicing shops may be necessary to provide 
repairs for such items as pallets and contain- 
ers, forklift trucks, conveyors, and other 
materials handling equipment. Webbing used 
to secure freight against dislodgment in air- 
craft requires periodic repair. The maintenance 
and the servicing shops may be centrally 
located in the cargo complex, or they may be 
constructed as a part of the air carrier's individ- 
ual freight handling facilities. 

Garage or hangar space may be required for 
larger pieces of equipment, such as scissors 
lifts, mobile freight loaders, or other vehicles 
used in the freight loading operations. (In some 
cases, it may be economically more practical 
for the sir carriers if this space and this type 
of equipment are furnished by the airport 
management on @ rental basis.) 

Space required for building utilities, such 
as plumbing, heating, ventilating, air condi- 
tioning, electricity, and gas depends pri- 
marily on the geographical location of the 
sirport. Other factors, such as requirements 
of servicing equipment, type of fuel available 
in the area, ond accessibility of public utilities 
to the airport cargo center, also must be con- 
sidered. All utilities may be centrally located 
on the airport and furnished to users by airport 
management, Each building may house its own 
space for the provision of these utilities. 


Special Handling 


Some types of freight require special handling, 
that is, facilities and techniques not ordinarily 
used for normal items. Requirements depend 
on the policy of the air carrier in accepting 
shipments that require special techniques. 
Basically, four types of shipments which fall 
into the special handling category ere tive 
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animals, perishsbles (pharmaceuticals, meats, 
produce, and flowers), and bonded and value 
able shipments. 

if the volume of live animal shipments is 
expected to be large, special provisions for 
them should be given consideration, Heating, 
ventilation, cleaning facilities, fresh water 
supply, cages and stables, and storage facili- 
ties for handling, cleaning, and feeding equip- 
ment will require study. Consultation with the 
local chapter of the Society for Prevention of 
Cruelty to Animals (SPCA) is suggested 

Perishables are being shipped in increasing 
quantities. Bonded and other valuable freight 
processed varies not only with the economic 
character of the community but also with the 
Seasons 


Facilities at International Airports 


Air carriers providing service for overseas 
shipments at international airports will require 
Space for inspection of deplaned freight. Con- 
sultation with Bureau of Customs, Agricultural 
Research Service, and Public Health Service 
officials in addition to the airlines is essential 
in developing a proper design program tor this 
area. 


Building Construction 


functional 
economical 


Building design consistent with 
requirements and the need for 
construction and maintenance cannot be over- 
emphasized. Airport buildings are often con- 
structed in areas beyond the jurisdiction of u 
city building code, Materials and methods of 
construction and design of an airport cargo 
building may of may not be governed by a 
building code of the local community or regula- 
tions established in state labor laws. When 
local codes are applicable, particularly in small 
communities, the standards designated in 
such codes are sometimes below those accept- 
able as good architectural or engineering prac- 
tice for buildings on airports 

Selection of the structural system to be used 
for the building should be based on careful 
consideration of the insurance rates for vari- 
ous classes of building construction and 
occupancy. The initial cost of fire-resistant 
construction may be higher than other types 
of construction, but a lower insurance rate 
will often offset this higher initial cost. Fire is 
not the only hazard about which the designer 
must contern himself. Protection against pil- 
ferage, vandalism, or possible sabotage in time 
of emergency should be considered in choosing 
materials of construction. The location of 
the building and the types of commodities 
moved through the facility will alsa influence 
the type of construction, 

Structural systems having the capability of 
economically spanning as much as 100 ft pro- 
vide greater Nexibility in building design and 
space arrangement. Clear-span structures are 
desirable because they allow for greater ma- 
neuverability of forklift trucks and other freight 
handling equipment. Large-space areas, tree of 
columns and bearing walls, can be divided and 
adapted to satisfy the changing demands of 
functional operations. Roof construction and 
roof design loads vary with the area of the 
country. 

Floor construction, according to the NBFU- 
recommended National Building Code, should 
be desiqned and constructed for the greatest 
loads that are anticipated by the user. Provi- 
sion should be made for such items as floor 
scales, pit elevators, and recessed tracks for 
towveyor systems. Floors in the office areas, 
where extensive filing systems are maintained, 
should be designed to carry a minimum uni- 
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Fig. 3 Building area space requirements. 


formly distributed load of 125 Ib per square 
foot, 

Selection of doors must 
consideration, Overhead and roll-up doors sre 


be given careful 


suggested in areas where there is movement 
of freight. The tracks of the overhead-type door 
should be installed to provide as much head- 
room a8 possible within the building. 

Bumpers and guards for protecting truck- 
dock edges are available in many designs. The 
nature of activity, the devices used for loading 
operations, and the amount of traffic are the 
determinants in making # selection. The use of 
bumpers and guards will help keep mainte: 
nance of dock areas to & minimum, 

interior finishes depend upon local factors, 
but they should be selected from the standpoint 
of minimum maintenance. The functional use 
of the area should be the determining factor 
in the selection of the finishes. In the process- 
ing and storage areas of the building, a smooth 
concrete finish for should be ade- 
quate. A hardening additive may be used in the 
concrete to make a durable surface. 

The toilet rooms should have floors and 
walls finished with a hard impervious material 
for ease of cleaning and maintenance. The wall 
finishes may be an integral part of the wall 
construction, such as glazed partition block 
or glazed brick where budgets permit. The 


the floor 


locker room floor should have a painted, 
smooth finished concrete floor if costs must be 
kept at a minimum. Walls may be painted 
masonry units or plaster. Since locker rooms 
are generally noisy places, an acoustic ceiling 
should be considered for this area 


Utilities 

Heating and ventilating requirements vary with 
the climate and the requirements of the user. 
It may be possible to integrate systems with 
the humidity and temperature control required 
for handling special commodities. A system 
which will provide proper year-round condi- 
tioning of air particularly in administrative 
vreas is important, 

Electrical and lighting systems should be 
adequate for the designed functions. The 
requirements of the electrical service vary with 
the size and character of the facility. Much will 
depend upon the nature of the materials han- 
dling system used. Minimum required lighting 
levels may be governed by local codes or state 
labor laws; however, these may sometimes 
be below those acceptable as good architec- 
tural or engineering practice for buildings on 
airports, It is recommended that airport owners 
voluntarily adopt the standards from one of 
several recognized sources. 
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Fig. 1 source: U.S. Naval Facilities Engineering Command, Department of the Navy, Washington, D.C 
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Fig. 2. source: U.S. Noval Facilities Engineering Command, Department of the Navy, Washington, D.C. 





BUILDING SITING 
Importance of Site Planning 


The service equipment building must be sited 
in a location that will contribute to the efficient 
operation and performance of equipment and 
personnel, The analysis and study to determine 
the location of the building is the most impor- 
tant single consideration presented in this 
discussion. 


Location on the Airport 


The study to determine the location for the 
service equipment building should consider 
the proper relationships of each of the essen- 
tial airport building categories identified by 
activities related to the terminal and to adminis- 
tration, to commercial aircraft facilities, to 
other airport oriented operations, and to avia- 
tion oriented industry which may be located 
on the airport, Operational activities in addition 
to administrative functions are generally 
grouped according to the relationship to the 
services provided by governmental agencies, 
air traffic control, communications, and weath- 
er; to the service provided by airport manage- 
ment; to the aircraft sales, storage, mainte- 
nance, and flight training; and to air cargo, 
express, and air mail movements. The service 
equipment building and fire and crash rescue 
building are associated with a group of opera- 
tional services provided by sirport manage- 
ment for planning purposes. It is this relation- 
ship which may lead to the combining of 
facilities. 

There are three principal considerations that 
should determine the location of this functional 
group of operation buildings including the 
service equipment building, It must be close to 
the heart of airport operations tor control of 
maintenance and service activities. It must be 
accessible to airport service roads, particur 
larly the sirport perimeter road. This will 
permit the equipment to reach all operational 
areas of the airport without having to cross 
active runways. It must be centrally located 
with respect to airport pavement areas, partic- 
ularly air carrier aircraft passenger loading 
aprons, to other public loading and servicing 
aprons, and to landing area facilities. Examples 
of specific locations which have been select- 
ed after reasonable consideration of factors 
discussed are shown in Fig. 1. Site locations 
are indicated by order of preference. 


Planning Considerations 


The location of the operational activity having 
been established and the preliminary design 
concept of the building selected, a number 
of other factors should be studied prior to 
adoption of a siting plan. 

The arrangement of buildings and associated 
support facilities is important to satisfactory 
and efficient use, and it also affects future 


Airport Service Equipment Buildings, Feder- 
al Aviation Agency, Washington, DC, 1964 


extensibility of the equipment building to 
accommodate additional garage stalls. Impor- 
tant in this regard is consideration of spacing 
of buildings for access, vehicular circulation, 
and fire and safety clearances. The proper 
orientation of the building, with respect to 
these factors and the prevailing winds, is 
essential to the functional operation of the 
building. In any climate, an attempt should be 
made to orient the building so that the large 
door openings will be least exposed to prevail- 
ing winds. In snow country, an effort should 
be made to take advantage of wind movements 
to reduce drifting against the building and, 
where possible, to remove snow from vehicu- 
lar entrance doors. 

Since, under most circumstances, it will not 
be considered practicable to site the building 
adjacent to aircraft operational aprons, pro- 
vision should be made for adequate circulation 
and unobstructed access. Economical design 
dictates the need for balance of requirements 
for paved areas with other considerations 
discussed heretofore. Good drainage consis- 
tent with driveway, parking, and pedestrian 
access requirements is also important. 


THE BUILDING AND ITS SURROUNDINGS 
Factors Affecting Space Requirements 


The need for the facility having been clearly 
established, the next step is the design of the 
building and provision for required support 
items in the immediate surroundings. A review 
of the major factors affecting the need for a 
facility and a review of existing or contem- 
plated airport maintenance procedures should 
provide an indication of what would constitute 
an adequate number of garage stalls for the 
equipment. No two airports can be expected to 
need exactly the same equipment or facilities. 
At some airports, a number of facilities may 
already be furnished in another building. 

Some maintenance equipment, similar to 
construction equipment, will mot require 
Storage in & building of the type discussed 
herein, Also, some types of equipment, if ade- 
quately serviced and maintained, will not 
require shelter at all. At some airports, all ser- 
vicing of vehicles may be done off the 
premises. 


TABLE 1 


Transportation 


Office space is also an essential element 
to be considered in the functional design of 
the building. Storage for hand tools and parts, 
although not discussed in relationship to the 
various types of equipment, should not be 
forgotten in the analysis of space require- 
ments, In addition, consideration should be 
given to the space required for personnel needs 
such as lockers, toilet and shower facilities, 
multipurpose rooms, and personnel equipment 
Storage. At airports where few personnel are 
employed, separate locker rooms and storage 
facilities may not be needed. 


Space Requirements 


it has been found that there exists a closer 
relationship between the number of vehicles 
used for maintenance and the amount of air- 
port pavement than between the amount of 
equipment and the number of operations or 
passengers using the airport. Table 1 is a tabu- 
lar listing of runway lengths and the number 
of vehicle stalls found to be satisfactory at a 
representative group of airports. It is based 
on current usage figures. The application of 
these figures will provide general guidance 
where other data are not available. 


Combination Facilities 


A consideration affecting space requirements 
and space relationships is the advantages 
offered by combining facilities designed to 
meet a number of airport operational needs. 
At some airports, it may be desirable to con- 
solidate the housing for fire and rescue ap- 
paratus and maintenance and service equip- 
ment into a single building, Airport manage- 
ment at an airport adjacent to large bodies 
of water may want to consider combined facili- 
ties at a site that would permit incorporating 
a facility to house a rescue boat. In every case, 
however, there are certain overriding factors, 
such as siting and accessibility for example, 
that must be considered in evaluating the 
advantages and disadvantages of combining 
different facilities. 

There is an advantage in combining fire and 
rescue and service equipment facilities when 
personnel utilized as volunteer firefighters 
are maintenance personnel. This is particularly 
true when the airport management has under: 


Representative Number of Stalls and Employees 


Airport mean annual snowfall 














At least 15 in Less than 15 in. 
Runway length, tt Stalls Employees Stalls Employees 
10,000 or over xed : 18 20 5 6 
9,000 to 10,000....... 16 18 5 6 
8,000 to 9,000 14 16 4 5 
7,000 to 8,000.. ....... 12 13 4 § 
6,000 to 7,000. Ge bd 11 12 3 4 
5,000 to 6,000. : 10 W 3 3 
4,000 to 5,000 5 3 2 3 
Less than 4,000 : 4 2 2 2 
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Fig. 1 Service equipment building siting. 


taken the training of these men to operate fire 
and rescue apparatus, Even where this is not 
contemplated, combined facilities may be 
economical and satisfactory provided facili- 
ties can be made available for total needs and 
other requirements can be met. The require- 
ments peculiar to the fire and rescue operation 
must receive just consideration, 

A certain degree of isolation of facilities in 
combination buildings is essential for security 
Purposes as well as for functional reasons. 
A full partition separating the two functional 
areas and isolating tire department activities 
and equipment is a requirement. Apparatus 
room requirements are such that tandem park- 
ing of vehicles is not recommended for emer- 
geney equipment. Office and storage space 
to satisfy the needs of the fire department 
should be separate from similar facilities pro- 
vided for service equipment operations. 

At airports where a 24-hour crew coverage 
requires living facilities including a darmitory 
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for firefighters, the disadvantages associated 
with combining facilities override all other 
considerations, All of these factors must be 
evaluated, They are mentioned here prepara- 
tory to the detailed discussion of space rela- 
tionships and other building elements that 
follows. Included in Fig. 2 is a typical layout 
showing space relationships which may be 
considered for a combined equipment building. 


Space Relationships 


Suggested space relationships for airports 
having varying equipment requirements are 
shown in Figs. 2 and 3. 


Equipment and Servicing Stalls These should nor- 
mally be between 12 and 14 ft wide and 40 ft 
long for typical equipment in order to allow 
# reasonable amount of space for circulation 
around each vehicle. Door openings of stalls 
should normally be 12 ft wide and 15 ft high 
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_ ROAD 


for typical equipment. While most service 
equipment will conform to highway clearances 
and vehicular standards, the trend is toward 
larger units for special equipment developed 
to meet the needs of airport operation. Where 
Stalls may be arranged to provide tandem stor- 
age of vehicles, the allowance for each vehicle 
space may be reduced to 35 ft with the overall 
interior depth of the building being 70 ft. An 
example of this is indicated in Fig. 3. The ceil- 
ing height should be a minimum of 17 ft, 


Office Space This should be sufficient to ac- 
commodate a desk, a few chairs, and a file cabi- 
net, which should be provided for the mainte- 
nance superintendent. A room having an orea 
of 100 sq ft would be adequate to fulfill this 
need at most airports. 


Storage Space Storage space for tools and 
equipment should be provided adjacent to the 
stall area in which servicing of equipment 
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is performed. A storage area of 60 to 80 sq 
ft would provide reasonably adequate space 
for this purpose. The space may be provided 
along one wall of the service area in a group 
of secured shelves or cabinets, in a separate 
Storage room, or both. Smatler equipment and 
hand tools needed in addition to those used for 
servicing may also be stored in the space 
provided. 


Personnel Accommodations 

1. Locker room facilities may be provided 
at airports where five or more persons are 
employed for maintenance and service work, 
These facilities may be combined with a multi- 
purpose room or other personnel accommoda- 
tions. When the number of maintenance per- 









| 





L sonnel approaches 14, completely separate 
\- locker room facilities should be considered, 
One locker, 15 in. wide, 22 in. deep, and 72 in, 


high, should be provided for each maintenance 

and service employee regularly employed at 

the sirport, At small airports, where only a few 

FIRE AND RESCUE THREE STALL SERVICE maintenance personnel are employed, facilities 
for clothes storage and personnel needs may 

EQUIPMENT UNIT EQUIPMENT BUILDING be more conveniently provided elsewhere 
than in the equipment building. 

NO SCALE 2. Toilet, lavatory, and shower facilities 
allowances should be based on the total num 
ber of maintenance and service operations 

LEGEND personnel. Toilet and shower tacilities should 
——= be located adjacent to the locker room, and 


9 


a 


1. OFFICE 5. LOCKERS & MULTI-PURPOSE ROOM provision should be made for reasonable 

access from all working areas of the building. 

2. HEATING ROOM 6. VEHICULAR SERVICE 3. A multipurpose room may, under some 

3. STORAGE 7. EQUIPMENT GARAGE circumstances, be considered desirable for 

4. TOILET &® SHOWER ROOM B SAND STORAGE employee lunchroom space when other eating 

9. FIRE APPARATUS ROOM facilities are not available on the airport, An 

3 ed : allowance of approximately 10 sq ft per em- 
Fig. 2. Combination equipment buildings. ployee would be adequate. 


Storage Adjacent to the Building 


At airports where icy conditions are expert 
enced and sanding is used as a method of 
maintaining safe operating surfaces under 
such conditions, availability of sand is often 
a problem, Where airports are not located suf- 
ficiently close to a quarry from which hot, dry 
sand can be procured readily, an adequate 
amount of sand should be stored in a dry condi- 
tion on the airport. 

At most airports where it is necessary to 
store sand, it has been found that between 250 
and 300 tons should be readily available on the 
site. Since @ problem arises when sand is 
stored in the open, various methods of provid- 
ing for sand storage should be considered, 
a Hot, dry sand is most desirable for spreading 

7 - on icy surfaces. The dryness allows the sand 
= = . = = = to be spread effectively, and the heat sets the 
EIGHTEEN STALL BUILDING sand in the ice to provide a reasonably good 
abrasive surtace. 

Where practicable, it is recommended that 








LEGEND sand storage be provided adjacent to the build- 
oe ing. One of the most effective methods of stor- 
1. OFFICE ing sand is in an elevated silo or hopper, Where 
2. HEATING ROOM this can be located adjacent to the building, 
3. STORAGE access for trucks loading beneath it and prob: 
lems of providing heating can be simplified. 
4. TOILET & SHOWER ROOM Other methods of storage at grade may be 
5. LOCKER ROOM satisfactory provided mechanical loading 
6 MULTI-PURPOSE ROOM equipment is available 
7. PASSAGE 
8. VEHICULAR SERVICE 
9. EQUIPMENT GARAGE 
10. SAND STORAGE 





THIRTEEN STALL BUILDING NO SCALE 
Fig. 3 Service equipment buildings. 
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General Federal, state, and local governments 
have related but somewhat differing roles in the 
field of heliport development. Each has an obliga- 
tion to assure that the public's interests are pro- 
tected, yet each also has the responsibility to 
assist the public in developing a safe, efficient, 
and comprehensive transportation system, It is 
essential that heliport proponents contact FAA, 
state, and local authorities early in the planning 
stage in order to proceed with full knowledge 
of any regulatory requirements, assistance pro- 
grams, or probable operational limitations, FAA 
offices and many state aviation departments are 
able to provide technical advice on heliport devel- 
opment and operations. Local governments fre- 
quently do not have heliport expertise, and propo- 
nents may find it necessary to explain the special 
nature of helicopter operations and how local 
approval will benefit the community. 


Federal Role The federal government, through 
the FAA, has established standards for heliport 
development and rules for helicopter operations. 
Through its Federal Aviation Regulations (FAR), 
the FAA prescribes various requirements that must 
be observed by the heliport owner and helicopter 
operator which affect heliport development. The 
regulations are comprehensive and concern such 
matters as minimum safe altitudes, ceiling and 
visibility limitations, aircraft and pilot licensing, 
and related standards appropriate to assure the 
safety of persons and property both in the air 
and on the ground. The purpose for such broad 
regulations is to achieve safety through the uni- 
form and standardized control of aviation opera- 
tions, 


Environmental Considerations An environmental 
assessment is required for all federally assisted 
heliport development in accordance with the re- 
quirements of the National Environmental Policy 
Act of 1969 andthe Airport and Airway Develop- 
ment Act of 1970, as amended. Consult with an 
FAA airports office for guidance on this important 
aspect of heliport development. 


State Role Many state aeronautics commissions 
or similar authorities require prior approval, and 
in some instances a license, for the establishment 
and operation of a heliport. Requirements will 
vary from state to state. Some state requirements 
apply only to public-use heliports, whereas others 
apply to any heliport. A few states administer 
financial grant programs similar to the federal 
program for airport development. Heliport propo- 
nents should contact their respective state avia- 
tion departments for particulars on licensing or 
assistance programs, 


Lecal Role Most communities have zoning laws, 
building codes, fire regulations, or similar ordi- 
nances. Some have, or are in the process of devel- 


Advisory Circular AC150/5390-1B, Heliport Design 
Guide, DOT, FAA, August 22, 1977. 


oping, ordinances covering environmental motters 
such as noise and air pollution. A few may have 
specific rules or regulations governing the estab- 
lishment and operation of airports (heliports). 
Therefore, a careful study should be made to 
determine whether local laws, rules, and regula- 
tions permit the establishment and operation of 
a heliport. It is also important to determine if 
these same laws permit helicopter landings to 
be made at places other than a heliport on a 
one-time, temporary, or infrequent basis without 
formally declaring the site a heliport. 


HELIPORT CLASSIFICATION 


General The terms used to classify United States 
heliports are descriptive of the class of user al- 
lowed to conduct flight operations from the facil- 
ity. 


Military Heliport The term “military heliport’ is 
applied to heliport facilities operated by one of 
the uniformed services. Military heliports are de- 
veloped in accordance with the design criteria 
of the applicable service and generally prohibit 
nonmilitary usage. 


Federal Heliport The term ‘Federal heliport’’ is 
applied to heliport facilities operated by a nanmil- 
itary agency or department of the United States 
Government. Most Federal heliports are operated 
by the Departments of Agriculture (DOA) and 
Interior (DO!). DOA and DOt heliports are located 
in national forests or national parks and are used 
to carry out departmental responsibilities for land 
management and fire suppression activities. Gen- 
erally, DOA and DOI heliports are restricted to 
departmental usage. 


Public-Use Heliport The term ‘public-use heli- 
port’ is applied to any heliport that is open to 
the general public and does not require prior per- 
mission of the owner to land. However, the extent 
of facilities provided may limit operations to heli- 
copters of a specific size or weight. A public- 
use heliport may be owned by a public agency, 
an individual, or a corporation so long as it is 
open for public use. 


Private-Use Heliport The term ‘'private-use heli- 
port" is applied to any heliport that restricts us- 
age to the owner or to persons authorized by 
the owner. Most private-use heliports are owned 
by individuals, companies, or corporations. How- 
ever, a heliport designated as ‘private-use" may 
be owned by a public body. In this case, the 
private-use classification is applicable because 
the facility is restricted to a specific type of user, 
such as the police deportment, or because the 
owner requires prior permission to land. Hospital 
heliports are considered private-use facilities since 
operations are normally restricted to medical-re- 
lated activities. 


Personal-Use Heliport The term ‘'personal-use 
heliport" is applied to any heliport that is used 
exclusively by the owner. Personal-use heliports 
are owned by individuals, companies, or corpora- 
tions. 
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SELECTING A HELIPORT SITE 


General Increased public awareness of the heli- 
copter's capabilities has enhanced its prominence 
as an important vehicle in the national transporta- 
tion system. Continuing advances in helicopter 
productivity and operating economics make it 
reasonable to anticipate increasing public and pri- 
vate usage for intra- and interarea transportation. 
However, optimum public benefits cannot be real- 
ized without an adequate system of public-use 
heliports. Stage development is encouraged when 
it is unnecessary or uneconomical to construct 
the ultimate heliport. Early coordination with FAA 
airports offices on adequacy of the proposed 
stage construction and ultimate design of the heli- 
port and with FAA Flight Standards offices on 
operational procedures and limitations is encour- 
aged. 


Location To be most effective, heliports should 
be located as close as conditions or circumstances 
permit to the actual origins and destinations of 
the potential users. In some communities, this 
might require a heliport to be located in an area 
that could be described as congested or highly 
developed. In many instances, a practical, sofe, 
and economical ground-level heliport can be es- 
tablished on a portion of an automobile parking 
lot that is fenced off to control access. If a ground: 
level site is unavailable, it is possible to locate 
the heliport on the roof of a building or on an 
unused pier or wharf. Elevated or overwater heli- 
port sites will have in many instances an advan- 
tage over ground-level heliport sites since public 
access can be more easily controlled and unob- 
structed approach-departure paths may be easier 
to obtain. Other considerations in heliport siting 
are the locations of populated areas, noise-sensi- 
tive developments, and the existence of objects 
in the proposed approach-departure paths. 


Layout The physical layout of the heliport is pri- 
marily dependent upon the operating characteris- 
tics of the helicopters to be accommodated and 
the type of support facilities desired. A relatively 
modest site will suffice if a minimum takeoff and 
landing facility capable of accommodating one 
small helicopter is all that is desired. Even though 
helicopters can maneuver in relatively high cross- 
winds, the approach-departure paths should be 
oriented to permit operations into the prevailing 
winds. 


Heliports at Airports The location and extent of 
separate takeoff and landing facilities to serve 
helicopter operations will vary from airport to 
airport. Most airports would probably find it ad- 
vantageous to establish facilities and procedures 
to separate helicopter and airplane traffic, These 
helicopter takeoff and landing facilities may be 
developed on a portion of the apron or on an 
infield site adjacent to an apron or taxiway. 
When helicopters are scheduled to connect with 
airline flights, the helicopters should be allowed 
to board and discharge passengers in close prox- 
imity to the airline check-in areas. To the extent 
possible, locate facilities to avoid mixing helicop- 
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ter operations with airplane operations. Clear- 
ance between the helicopter takeoff and landing 
facility and the airport's active runway(s) should 
be in accordance with the heliport-to-runway sep- 
arations of Table 1. 





TABLE 1 Heliport-to-Runway Separations 
at Airports (by Airplane Category) 
Single-engine Twin-engine All other 
propeller airplanes propeller airplanes airplanes 
300 ft 500 ft 700 ft 
(90 m) (150 m) {210 m) 
NOTES: 


1, The above table shows the minimum recommended 
separations between a separate heliport facility and an 
airport runway for simultaneous operations in VFR condi- 
Hons. 

2. FAA wake turbulence avoidance procedures must 
be followed with heliport-to-runway separations under 
2,500 ft (750 m), 

3. At controlled oirports, two way radio communica: 
tion is required to be maintained with the aircraft in- 
volved so that pertinent traffic information may be is- 
sued. 

4, When airplones of different categories are in- 
volved, use the separation required for the lorger air- 
plane category. 


Transportation Studies The proponent of a pub- 
lic-use heliport should review all transportation 
studies for the area, These studies frequently iden- 
tify area origin-destination patterns and provide 
descriptions of existing and proposed public 
transportation systems. The studies may also de- 
scribe existing and projected land development 
patterns for commercial, industrial, public, and 
residential usage and zoning actions taken to 
permit or to encourage such usage. Some studies 
may have identified tentative public-use heliport 
locations, Communities planning urban renewal 
projects may find the inclusion of a public-use 
heliport to be the catalyst needed to attract desir- 
able commercial or industrial development. 


Operational Safety A major consideration in he- 
liport siting is the availability of suitable ap- 
proach-departure paths. It is preferable for heli- 
copters to make takeoffs and landings into the 
prevailing winds but in some situations this may 
not be possible. In congested areas it may not 
be possible to develop a straight-in approach 
or departure procedure and a curved approach- 
departure path may be necessary to avoid ob- 
stacles, In other situations special letdown and 
climb-out procedures may be desired to confine 
helicopter sounds to a small area near the heli- 
port. Helicopter approach or departure proce- 
dures are developed for each heliport on the 
basis of site conditions, helicopter capabilities, 
and the type and number of activities to be con- 
ducted therefrom. When necessary, the FAA 
may condition an airspace decision by requiring 
special flight routes, altitudes, or approach and 
departure procedures in the interest of user safety 
and airspace compatibility. 


Local Regulation Because helicopters can oper- 
ate safely at sites of limited size, it is quite likely 
that heliports may be suggested for areas that 
have not been exposed to significant aviation 
activity. Consequently, the heliport proponent 
may have to take a substantial and active role 


in educating the public about heliports and heli- 
copters. 


land-Use Zoning Zoning ordinances should 
be written to permit heliports os an accepted 
land use in areas identified for industrial, commer- 
cial, manufacturing, or agricultural uses and in 
any area that is unzoned. Some heliports, espe- 
cially those without support facilities, could be 
a permitted use in certain residentially zoned 
areas, 


Height Restriction Zoning The desire for clear 
approach-departure paths is an important consid- 
eration in selecting a heliport site. When state- 
enabling legislation permits, communities are en- 
couraged to protect heliport approach and depar- 
ture paths by enacting height restriction zoning. 


Environmental and Other Considerations The es- 
tablishment of a heliport may have an impact 
on the community in terms of noise, exhaust emis- 
sions, public safety, ground traffic, aesthetics, and 


ANTENNA—*Z\, 


In this illustration the 
touchdown nad is smaller 
rhan the takeoff and 
landing area. 


NOTE: 


\~ AUTO PARKING 
\ 


— ADMINISTRATION 
r | BUILDING 


TAXIWAY — 





PUBLIC ROAD 








—-PARKING POSITION 


Fig. 1 Relationship of heliport surfaces. 







attitude. When federal aid is used, an environ- 
mental impact assessment report is required to 
assist the federal agency in making the environ- 
mental decision. A similar report may be required 
by state or local authorities. 


Noise The impact of helicopter engine and 
rotor sounds upon populated areas is an impor- 
tant consideration in selecting a heliport site. 
Since helicopter sounds are greatest directly be- 
neath the takeoff and landing paths, these paths 
should be located over sparsely populated areas, 
over areas that have an already high level of 
background sounds, or over areas that would be 
expected to have a high tolerance level to helicop- 
ter sounds, Improvements resulting from ongoing 
research activities to reduce the sounds generated 
by engines and rotors will be incorporated in fu- 
ture helicopters as quickly as economic and tech- 
nological conditions permit. 


Exhaust Emissions Relatively few civil-use he- 
liports have sufficient flight operations for exhaust 
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Fig. 2 Relationship of heliport surfaces for a mini- 
mal “circular” facility. 


emissions to be considered a significant problem. 
Research on aircraft fuels and engines to reduce 
pollutant levels will also be applicable to helicop- 
ters. 

Public Safety Heliport sites and approach-de- 
parture paths should be selected to avoid areas 
of public concentration. The approach-departure 
paths should also be free, and capable of being 
maintained free, of objects that interfere with 
helicopter movement to and from the heliport. 


Ground Traffic Potential problems with pas- 
senger ground ingress or egress to a heliport may 
be minimized if there is direct access to an adja- 
cent major roadway, Access to one or more modes 
of public mass transit is desirable. A freeway 
environment has some inherent advantages over 
other sites. First, helicopter sounds may be unde- 
tectable over the existing background noises. Sec- 
ond, approach-departure paths can frequently 
follow the freeway right-of-way which is generally 
unencumbered with objects that would be hazard- 
ous to flight safety. 


Aesthetics Community acceptance of ground- 
level heliports can be enhanced if the facility has 
an attractive appearance. Attractive buildings 
and carefully planned walls, fences, hedges, etc., 
are to be encouraged. 


In this illustration the 
touchdown pad is the same 
size as the takeoff and 
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GROUND-LEVEL HELIPORT DESIGN 


General The need for adequate heliport facili- 
ties is not limited to the centers of large cities. 
Public acceptance of the helicopter has encour- 
aged heliport developments in suburban areas, 
in communities of quite moderate size, and in 
locations that are difficult to reach by other modes 
of transportation, 


Heliport Layout The size, shape, and appurte- 
nances of a heliport are determined by a number 
of interrelated factors, principal among them are 
the size and nature of the proposed site; the 
size, number, and performance capabilities of the 
helicopters expected to use the facility; the type 
and extent of services to be provided; and the 
location and height of buildings or other objects 
in the heliport area. The recommended minimal 
heliport facility consists of a takeoff and landing 
area, a peripheral area, and an approach-depar- 
ture path. A large heliport may have several take- 
off and landing areas and approach-departure 
paths, separate parking positions, and extensive 
passenger and helicopter servicing facilities. A 
takeoff and landing area may take any shape 
necessary to fit the site, but most heliports are 
configured os squares, rectangles, or circles. Fig- 
ures 1 through 3 illustrate the relationship of heli- 
port surfaces. With few exceptions, heliport di- 


Transportation 


HELIPORTS 


mensions are expressed in units of helicopter 
length or rotor diameter, Heliport dimensions are 
summarized in Table 2. 


Takeoff and Landing Area For ground-level heli 
ports, the length and width or diameter of the 
takeoff and landing area is recommended to be 
at least 1.5 times the overall length of the largest 
helicopter expected to use the facility. Under 
some design conditions, the definable and desig- 
nated takeoff and landing area may be physically 
incapable of supporting a helicopter and/or may 
be impossible or impractical to mark or light. 


Peripheral Area The peripheral area is intended 
as an obstacle-free safety area surrounding the 
takeoff and landing area. It is recommended that 
the peripheral area width be one-fourth of the 
overall length of the largest helicopter expected 
to use the facility, but not less than 10 ft (3 
m). 


Approach-Departure Paths Approach-departure 
paths are selected to provide the best lines of 
flight to and from the takeoff and landing area 
considering prevailing winds; the location and 
heights of buildings or other objects in the area; 
and the environmental considerations. It is desira- 
ble for a heliport to have two approach-departure 
paths separated by an arc of at least 90 degrees. 
However, under some conditions, operations at 
heliports with one approach-departure path may 
be conducted safely, Curved approach-departure 
paths are permitted and may be necessary in 
some cases to provide a suitable obstruction-free 
path. The radius of the curve is dependent upon 
the performance capabilities of the helicopters 
using the facility and the location and height of 
existing objects. Areas suitable for an emergency 
landing are desired along the approach-departure 
path unless the heliport is used exclusively by 
multiengined helicopters with proven capabilities 
to continue flight with one engine inoperative. 


Heliport Imaginary Surfaces The imaginary sur- 
faces of subparagraphs b and c below represent 
idealized heliport design standards. They are not 
operationally limiting in cases where an onsite 
evaluation concludes that surfaces steeper than 
those recommended would not have an adverse 
effect upon the safety of a particular operation. 
However, any object which would exceed the 
published standards for defining heliport imagi- 
nary surfaces is considered an obstruction to air 
navigation. These surfaces are described below 
and are depicted on Figs. 1 through 3. 


a. Heliport Primary Surface The area of the 
primary surface coincides in size and shape with 
the designated takeoff and landing area of a 
heliport. This surface is o horizontal plane at the 
elevation of the established heliport elevation. 


b. Heliport Approach Surface The approach 
surface begins at each end of the heliport primary 
surface with the same width as the primary sur- 
face and extends outward and upward for a hori- 
zontal distance of 4,000 ft (1 220 m) where its 
width is 500 ft (152 m). The slope of the approach 
surface is B to | for civil heliports. 


c. Heliport Transitional Surfaces These sur- 
faces extend outward and upward from the lat- 
eral boundaries of the heliport primary surface 
and from the approach surfaces at a slope of 
2 to 1 for a distance of 250 ft (76 m) measured 
horizontally from the centerline of the primary 
and approach surfaces. 
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TABLE 2 Summary of Recommended Design Criteria 





















HELIPORT CLASSIFICATION 


PRIVATE-USE 
PERSONAL-USE 





PUBLIC-USE 


DESIGN FEATURE DIMENSION COMMENT 


TAKEOFF & LANDING AREA To preclude premature obsolescence, 


Length, width, diameter 1.5 * helicopter overall length consider the possibility of larger 


helicopters in the future. 





Elevated touchdown pads less than 
1.5 rotor diameters in size may 
subject using helicopters to aper- 
otional penalties due to loss of 


TOUCHDOWN PAD 
Length, width, diameter 1.0 * rotor diameter 


Minimum ground-level 


Length, diameter 2.0 * wheelbase 1.5 * wheelbase totor downwash ground effect. Min- 
width 2.0 * tread 1.5 * tread imally sized touchdown pads are not 
encouraged, but may be used in cases 
Minimum elevated of economic or cesthetic necessity. 
Length, diameter 1.0 rotor diam. 1.5 * wheelbose Touchdown pads less than one rotor 
Width 1.0 rotor diam. 1.5 tread diameter in size should have addi- 


tional nonload-beoring area for 
downwash ground effect. 









PERIPHERAL AREA An obstacle-free area surrounding 





Recommended width 1/4 helicopter overall length the tokeoff and landing area. Keep 
Minimum width 10 ft (3 m) the area clear of parked helicopters, 
buildings fences, etc. 
TAXIWAY Paved toxiways are not required if 
Paved width Variable, 20-ft (6 mj minimum helicopters hover taxi, 








Parking position should be beyond 
1.0 x helicopter overall length the edge of the peripheral area. 
Parked helicopters should not violate 
the 2:1 transitional surface. 


PARKING POSITION 
Length, width, diameter 














PAVEMENT GRADES 
Touchdown pad, taxiways, 
parking positions 





2.0% maximum 

















A 10-ft (3 m) wide rapid runoff 
shoulder of 5% slope is per- 
Variable, 1.5 to 3% mitted adjacent to all paved surtaces. 


OTHER GRADES 
Turf shoulders, infield 
area, etc, 


Consider possibility of larger heli- 
10-ft (3 m) minimum copters in the future. 


CLEARANCES, ROTOR TIP TO OBJECT 
Taxiways, parking positions 









Imaginary plane overlying the tokeoft 
1.5 Xhelicopter overall length and landing area, Area to be free 
Elevation highest point takeoff & of all obstacles. 
landing area. 


HELICOPTER PRIMARY SURFACE 
Length, width, diameter 
Elevation 









HELICOPTER APPROACH SURFACE Protection for helicopter approaches 








Number of surfaces Two and departures, The surface should 
Angular separation 90° min., 180° preterred not be penetrated by any objects that 
Length 4,000 ft (1 220 m) | are determined to be hazards to air 
Inner width 1,5 * helicopter overall length navigation. 

Outer width 500 ft (152 m) 


Slope 8:1 



















Surface should not be penetrated by 
objects. 


HELICOPTER TRANSITIONAL SURFACE 
Length Full length of opproaches and 
primary surface. 

250 ft (76 m) measured from 
approach & primary surfoce 
centerline 


Width 






Slope 2:1 
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NOTES: 


Le 


Markers used to define the takeoff and landing area of a turfed 
heliport should provide visible contrast against the natural 
background of the site. 


2. Flush-type markers may be located at the edge of the touchdown 
pad. 

3. Above-ground markers should not project more than 18 inches (45 cm) 
above the surface of the ground, Manmade markers should be 
solidly anchored to the ground to prevent their being blown about 
by rotor downwash. Raised markers should be located at the outer 
edge of the peripheral area. 

4. This drawing illustrates numerous types of markings that could be 


used to identify limits of a turfed heliport. It is not intended 
that a heliport owner use more than one type of marker. 


Fig. 5 Examples of markings for a turfed heliport. 


Paved Takeoff and Landing Areas Paved takeoff 
and landing areas at ground-level heliports are 
usually developed to support heavier helicopters 
or to accommodate greater traffic volumes. While 
it is desirable to pave the entire takeoff and land- 
ing area, there is no operational requirement to 
do so. When it is intended for the helicopter to 
touch down on a designated takeoff and landing 
area, a paved touch-down pad located in the 
center of the area, the size of either aor b below, 
will suffice. 


a. Touchdown Pad The recommended dimen- 
sion of a touchdown pad is equal to the rotor 
diameter of the largest helicopter expected to 
operate from the facility. 


6, Minimum Touchdown Pad At a heliport 
that has an extremely low level of activity or is 
subject to economic or aesthetic pressure, smaller 
paved areas may be used. Pad dimensions are 
based on rectangular configurations. A circular 
pad having a diameter equal to the longer side 
of the rectangular configuration set forth in (1) 
or (2) below is acceptable. Skid or float length 
should be substituted for wheelbase as appropri- 
ate. 
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(1) Public-Use Heliports, The minimal-sized 
touchdown pad for a public-use heliport 
should have a length and width at least 
2.0 times the wheelbase and tread, re- 
spectively, or a diameter of 2.0 times the 
wheelbase of the largest helicopter ex- 
pected to use the facility, 

(2) Private-Use or Personal-Use Heliports. 
The minimal-sized touchdown pad for a 
private-use or personal-use heliport should 
have a length and width at least 1.5 times 
the wheelbase and tread, respectively, or 
a diameter of 1.5 times the wheelbase 
of the largest helicopter expected to use 
the facility, 


Parking Areas Requirements for physically sepa- 
rated helicopter parking areas will be based on 
operational needs. Each parking position, 
whether used for passenger boardings, helicopter 
servicing, or extended parking, is recommended 
to have a length and width or diameter equal 
to the overall length of the largest helicopter ex- 
pected to use the facility. A minimum clearance 
of 10 ft (3 m) is recommended between adjacent 
parking positions or between a parking position 
and a fence or other object. 


Taxiways Taxiways connect one operational 
area on a heliport with another, Most often, taxi- 
ways connect the takeoff and landing area with 
helicopter parking positions. Helicopters with 
wheel undercarriages normally are taxied in 
ground contact. Helicopters with skid or float gear 
must hover taxi, The minimum recommended 
paved taxiway width is 20 ft (6 m). Paved taxi- 
ways are not required for hover taxiing, A lateral 
clearance of at least 10 ft (3 m) is recommended 
between the blade tip of the taxiing helicopter 
and any building or object. 


Heliport Buildings Heliports may require an ad- 
ministration or passenger service building, service 
and storage hangars, or maintenance buildings. 
The location and space requirements of heliport 
buildings will depend upon the extent of current 
and projected operations. 


HELIPORT VISUAL AIDS 


General Recommendations for marking and 
lighting of ground-level heliports are based on 
tests conducted for the FAA with the cooperation 
and involvement of civil and military helicopter 
pilots. For day VFR operations, it is recommended 


that the takeoff and landing area be marked 
and that the heliport be equipped with a suitable 
wind direction indicator. For night VFR operations, 
it is recommended that the takeoff and landing 
area and the wind direction indicator also be 
lighted and a heliport identification beacon be 
installed. 


Marking FAA standards for marking heliports 
serve two purposes. One type of marking serves 
to identify the heliport's designated takeoff and 
landing area and provides visual approach cues 
to the pilot. The second type of marking provides 
guidance for ground movement and helicopter 
parking. Markings may be painted on paved sur- 
faces using reflective or nonreflective paint of 
the recommended color. A 6-in (15-cm), or wider, 
black (red for hospital heliports) border may be 
used to enhance painted markings. The marking 
of turfed heliports may be accomplished in a vari- 
ety of ways. 


Identification Markings Heliport markings 
identifying the takeoff and landing area are 
white. They are centered on the designated take- 
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off and landing area. Dimensions for these mark- 
ings are shown on the referenced figures. The 
standard heliport marker (Fig. 4) is recommended 
to identify the designated takeoff and landing 
area of a heliport. While this symbol is widely 
used throughout the helicopter industry, a number 
of private-use and personal-use heliports are ei- 
ther not marked at all or utilize a company logo 
or some other marking recognized by the helicop- 
ter pilots authorized to use the facility. 


Touchdown Pad Boundary Markings Bound- 
ary markings are white and are used to delineate 
the limits (edges) of the portion of the takeoff 
and landing area capable of supporting the heli- 
copter. Paved surfaces may be marked by a solid 
or segmented white paint stripe at least 18 in 
(45 cm) in width. Black edging may be used to 
improve contrast. Turf heliport takeoff and land- 
ing areas may be delineated in a variety of ways. 
Figure 5 illustrates possible methods. Individual 
markers are spaced from 25 ft (7.5 m) to 100 
ft (30 m) apart as site conditions dictate. A soil 
sterilant or an impervious membrane should be 
used to deter vegetation when a 3- to 4-inch (7 
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1. All markings for helicopter parking or ground guidance are in yellow. 


2. Stopping circle "A" is at least 3 feet (1 m) in diameter. 


Diameter of 


the parking circle "B" is equal to the overall length of the design 


helicopter. 


Clearance to objects "C" is at least 10 feet (3 m). 


3. Passenger walkway widths, locations, and markings are at the owner's 
discretion, the intent being to clearly delineate safe passageways. 


Fig. 6 Heliport guidance, position, and other markings. 
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to 10 cm) thickness of crushed stone is used for 
markings. 


Guidance or Position Markings All painted 
heliport guidance and positioning markings are 
yellow. These markings are primarily intended to 
assist pilots in ground movement and to aid in 
judging clearances between turning rotors and 
other aircraft or fixed objects. The markings are 
illustrated in Fig. 6. 


Other Markings Passenger walkways and fire 
extinguisher locations should be appropriately 
marked. 


(1) Walkways. Passenger ingress and egress 
routes must be marked to indicate the safe 
walkway. The width, location, color, and 
marking are at the owner's discretion. Fig- 
ure 6 illustrates one method of marking. 
Walkways should be textured to insure 
positive footing, 


(2) Fire Extinguisher Locations. Fire extin- 
guisher locations should be marked for 
ready identification, A bright red circle 
3 ft (1 m) in diameter is suggested. Figure 
6 illustrates one method of marking a fire 
extinguisher position on an access-control- 
ling fence. 


ELEVATED HELIPORT DESIGN 


General An elevated heliport, whether it be lo- 
cated on the roof of some building or parking 
structure or on a waterfront pier, presents unique 
design problems. Developing structural design 
and construction specifications for elevated heli- 
ports requires the services of qualified architects 
and engineers. This section is limited to covering, 
in general terms, the basic design features that 
are peculiar to an elevated heliport, 


Siting When a suitable ground-level site is unat- 
tainable, the alternative may be the development 
of an elevated heliport. Elevated heliports are 
found in many cities. Most would be classified 
as private-use or personal-use facilities. An ele- 
vated facility has two advantages for the propo- 
nent of a private-use or personal-use heliport. 
First, the facility provides more privacy and secu- 
rity than a ground-level site. Second, with the 
heliport at or above the level of most buildings 
in the vicinity, there are fewer problems in provid- 
ing and maintaining suitable approach-departure 
paths. 


Codes and Regulations Local, state, and national 
safety codes pertaining to byilding construction, 
occupancy, ingress-egress, fire safety, etc., should 
be carefully reviewed to determine their impact 
on establishing and operating an elevated heli- 
port. Early coordination of a proposed elevated 
heliport facility with FAA, state, and local authori- 
ties is recommended to insure that no pertinent 
code or regulation is overlooked. 


Takeoff and Landing Area The dimensions of the 
takeoff and landing area of an elevated heliport 
are keyed to the size of the helicopter expected 
to operate therefrom. To the extent that circum- 
stances permit, the recommended dimensions of 
the takeoff and landing area are identical to those 
of a ground-level facility. The takeoff and landing 
area, together with the associated peripheral 
orea, may require the entire roof area or only 
a part of it. Elevated takeoff and landing areas 
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having a long axis should have that axis oriented 
in the direction of the prevailing winds. 


Peripheral Areas \n some instances, it is nei- 
ther possible nor practical to provide the surface 
area required to permit the development of a 
takeoff and landing area and associated periph- 
eral area, In some of these cases, it is reasonable 
to presume that the natural open space surround- 
ing an elevated heliport will suffice as an obstruc- 
tion-free area and the peripheral area require- 
ment may be eliminated. To take full advantage 
of ground effect, the dimensions of the minimal 
takeoff and landing area should be 1.5 times 
the rotor diameter of the largest helicopter ex- 
pected to operate therefrom. A surface smaller 
than this may subject using helicopters to opera- 
tional restrictions. 


/ 





load-Bearing Surfaces The entire rooftop sur- 
face designated as the takeoff and landing area, 
plus any helicopter parking positions, should be 
designed to support the static and dynamic loads 
imposed by the largest helicopter expected to 
use the facility. Where a touchdown pad or park- 
ing position is to be provided, and it is impractical 
to structurally stress the entire takeoff and landing 
area, then an area of at least the size of (1) 
and (2) below should be provided. 


(1) Public-Use Heliports. A load-bearing area 
at least one rotor diameter in length and 
width, or a diameter of the largest helicop- 
ter expected to use the facility, is the mini- 
mum recommended, 

(2) Private-Use and Personal-Use Heliports. 
A load-bearing area having a length and 











NOTE: 


Platform heliports shall have two entry-exit points. 


The 


heliport perimeter lights and safety net should not project 
above the level of the touchdown pad. 


Fig. 7 Platform heliport showing lighting and safety net. 


width at least 1.5 times the wheelbase 
and tread, respectively, or a diameter 1.5 
times the wheelbase of the largest helicop- 
ter expected to use the facility, is the mini- 
mum recommended. Skid or float length 
should be substituted for wheelbase as 
appropriate. 


Approach Clearances Elevated heliports have 
the same requirements for approach clearances 
as a ground-level heliport. At an elevated facility, 
it is usually easier to secure unobstructed ap- 
proach and transitional surfaces, This benefit 
alone may be quite significant to privately owned 
heliports since approach and transitional surfaces 
usually cannot be protected under the zoning 
powers of the community. In many instances, it 
will be difficult to prevent obstructions within the 
entire rooftop takeoff and landing area. There- 
fore, special consideration may have to be given 
to the presence of penthouses, air-conditioning 
towers, exhaust stacks, antennas, etc. The FAA 
should be contacted early in the planning stages 
to undertake a study to determine the effect of 
such objects upon aeronautical operations. Ele- 
vated heliports may also be subjected to turbu- 
lence. Flight tests are recommended to ascertain 
the effect of different wind conditions on the 
safety of flight operations. 


Construction—General Elevated heliport takeoff 
and landing areas present some special problems 
to the heliport designer who must consider the 
following factors. 


Construction Materials All materials used in 
the construction of the heliport should be noncom- 
bustible or fire-retardant, Most frequently used 
materials are portland cement concrete, asphaltic 
concrete, steel plates, or treated wood. Synthetic 
and resilient plastic coatings of different compo- 
sitions have been proved to possess excellent 
characteristics for operating surfaces. All surfaces 
should be textured to have nonskid properties 
or have a nonskid coating applied. If night opera- 
tions are contemplated, a light-colored surface 
is recommended to improve pilot depth percep- 
tion, Treat the decking and supporting structure 
of a wood or metal load-distribution platform to 
make it weather-resistant. 


Perimeter Protection Safety nets, guard rails, 
or fences should meet requirements of local or 
state building codes. Guard rails or fences should 
not penetrate heliport primary, approach, or 
transitional surfaces nor should the installation 
create an actual or perceived psychological ob- 
stacle to pilots using the heliport. A safety net, 
Fig. 7, is recommended for touchdown pads raised 
above the level of the roof, These nets should 
be located below, and not rise above, the plane 
of the heliport primary surface. A net width of 
at least 5 ft (1.5 m) is recommended. 


Surface Drainage The takeoff and landing 
area should be designed with gutters that would 
isolate the runoff of any spilled liquids. It is essen- 
tial that these liquids be prevented from discharg- 
ing into the building's drainage system. Local 
building codes should be reviewed to determine 
whether the proposed collection system complies 
with the applicable code provisions. 


Structural Implications The surface used for 
takeoffs and landings on elevated heliports should 
be an integral part of the building's design 
whether it is incorporated as a roof-level or plat- 


form facility. The actual landing surface should 
be constructed of materials that will not yield 
under hard landings. However, the heliport de- 
signer may take advantage of any energy-ob- 
sorbing properties inherent in roof-decking mate- 
rials or structural-framing techniques. Design 
loads other than those applied by the helicopter, 
such as snow, rainfall, wind, passengers and 
cargo, flight-supporting equipment, additional 
weight of the heliport, etc., should be calculated 
in accordance with applicable building codes, An 
analysis of this magnitude requires the profes- 
sional services of a qualified architect or engineer. 
Proponents of elevated heliports should consider 
the probability of future operations by larger heli- 
copters when designing the facility. 


Morking and Lighting The basic marking and 
lighting for an elevated heliport are identical to 
that of a comparable ground-level facility. 


Marking An elevated heliport may be subject 
to an operational weight limitation. A red numeral 
on a white square is recommended to convey 
this information to the pilot of the approaching 
helicopter. The number indicates the helicopter 
gross weight the facility is capable of supporting. 


lighting Because an elevated heliport takeoff 
and landing surface is likely to be size-limited, 
perimeter lights may be installed on supports ex- 
tending beyond the edge of the touchdown pad. 
(See Fig. 7.) Perimeter lights should be at or only 
slightly above the level of the touchdown pad. 
Under some conditions, a floodlighted touchdown 
pad with reflective markings may be acceptable 
as an alternative to perimeter lighting. Elevated 
heliport lighting plans should be discussed with 
the appropriate FAA Airports office. The recom. 
mended heliport beacon may be mounted on the 
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same or on an adjacent building as conditions 
dictate. 


Fire Protection Requirements for elevated and 
rooftop heliport fire protection are contained in 
the National Fire Protection Association's Booklet 
418 (1973). These requirements are set out in 
Table 3, When local fire codes are more restric- 
tive, the local code shall prevail, Personnel en- 
gaged in heliport operations should be instructed 
in the proper use of installed firefighting systems. 
The design, installation, and periodic performance 
testing of fire protection systems should be carried 
out by qualified persons. 


TABLE 3 NFPA Recommendations for Heliport Fire Protection—Rooftop Heliports (NFPA-418, 1973 Edition) 

















Water for foam production using protein Additional 
or fluoroprotein foam concentratestt water for 
a Foam-compatible foam if 
Heliport Amount of Total rate of dry chemical heliport 
category woter discharge {rating)* is elevated 
Gallons Liters Gpm Liters Gallons Liters 
H-1 None** None** None** None** 2-BOB:C Extinguishers None** None** 
H-2 500t 1,900f 100 2380 2-80B:C Extinguishers 1000f 3,800f 
or 
1—160B:C Wheeled Extinguisher 
H-3 15001 5,700t 200 760 2-B0B:C Extinguishers 1500 5,700f 
from two 100 gpm and 


nozzles or from 
one mobile unit 
with a turret 


1-160B:C Wheeled Extinguisher 





* See Standard on Installation of Portoble Fire Extinguishers (NFPA No. 10; ANSI Z112.1). 


** Many times a woter supply meeting the suggestions for Category H-2 moy be readily available, in such cases it shauld be 
made available assuming personne! ore available to utilize the equipment in event of an emergency. 
t This amount of water should be immediately available from a hydrant (standpipe}, pressurized tank, reservoir, or mobile vehicle 
so that it can be dispensed at the rates indicated and at a satisfactory pressure. Additional water should be available to provide 
2 continuing rescue and fire fighting capability wherever feasible. 
tt The quantity of water may be reduced one-third when aqueous film-forming foam concentrate is used. 
- t Deviations and/or equivalent substitutions may be authorized by competent authority to comply with local fire codes or to 
meet unusual site or operational conditions. 
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DESIGN CRITERIA 


General 


During the process of developing these design 
criteria, certain assumptions had to be made 
because of the lack of commitment of large 
STOL aircraft to civil production. Therefore, 
these standards represent considered judg- 
ment of what constitutes uo practical set of 
criteria considering available data, safety, 
noise, environment, and economics. It is 
apparent that the shorter the runway the easier 
it will be to locate a STOL port site, and the 
greater will be its compatibility with the local 
environment. On the other hand, the criteria 
cannot be so restrictive that aircraft manufac- 
turers will be unable to produce a vehicle which 
can operate safely and economically from 
the STOL port. 


Design Criteria 


The following criteria have been developed 
based on STOL aircraft, bidirectional runway 
operations, and a precision instrument ap- 
proach. See Figs. 1 and 2 and Table 1 for illus- 
tration of specific dimensions, 


Runway Length Determination 


A discussion of takeoff and landing runway 
lengths is needed to establish a common under- 
standing of the terms used. This is particularly 
necessary for the case of the elevated STOL 
port, where reference to Federal Aviation Regu- 
lations (FAR) field length cannot be considered 
in the same context as the conventional airport. 


Microwave ILS 


Microwave instrument landing systems for 
STOL operation are currently being evaluated 


Planning and Design Criteria for Metrapoli 
tan STOL Ports, Federal Aviation Administra: 
fon, Department of Transportation, Washing- 
ton, D.C. 1970 


f- 







by the FAA. The type of equipment has been 
designed specifically for steep gradient ap- 
proaches. The siting of the microwave system 
may be relatively simple since the localizer 
and glide slope functions may be collocated. 
(See Fig. 1.) Offset instrument landing system 
(ILS) approaches would be advantageous under 
certain site conditions and are under study. 
Nevertheless, an offset approach should be 
considered only where obstructions in the ap- 
proach would prevent a straight-in ILS pro 
cedure. 


Obstruction Clearance 


The imaginary surfaces tor protection of the 
STOL port are shown in Fig. 3. 


General The surtaces have been defined on the 
basis of operational tests with the microwave 
ILS. The 15:1 slope for the approach/departure 
surface is predicated on adequate obstruction 
clearance for steep gradient approaches and 
also for takeoff climb. 


Curved Paths For VFR (visual flight rules) 
operations, 4a curved path for approach or 
departure is quite practical and may be neces- 
sary in some cases to provide # suitable route. 
For example, an IFR (instrument flight rules) 
procedure may be feasible from only one direc- 
tion. Under adverse wind conditions, it would 
be desirable and perhaps necessary to com- 
plete the IFR approach, transition to VFR and 
land from the opposite direction. The radius 
of the curved path will vary according to the 
performance of individual aircraft and the angle 
of bank used. For planning purposes, a radius 
of 1,500 ft may be used. 


Runway Orientation 


One of the primary factors influencing runway 
orientation is wind. Ideally, the runway should 
be aligned with the prevailing winds. It is 
recognized that the limited number of STOL 
port sites will minimize the opportunity for the 
runway to have optimum wind coverage. On the 


LIMITS OF SAFETY AREA 


POTENTIAL MICROWAVE ILS SITE 


BUILDING RESTRICTION LINE if 


Fig. 1 Dimensional criteria. 





other hand, it is olso recagnized that the avail- 
ability of a crosswind runway ona metropolitan 
STOL port will be rare, Accordingly, the de- 
signer should attempt to obtain maximum wind 
coverage. The minimum desirable wind cover- 
age is 95 percent based on the total hours of 
available weather observations. In other words, 
the objective is to attain more than 95 percent 
usability (preferably 98 percent). The allowable 
crosswind component will be determined by 
the crosswind capabilities of the most critical 
aircraft expected to operate at the STOL port. 


Parallel Runways —STOL Port 


For simultaneous VFR operations on a STOL 
port, the minimum separation between the 
centerlines of parallel runways should be 700 
ft. 


Runway Capacity 


The capacity of a runway is the number of air- 
craft operations (landings and takeoffs) that 
the runway can accommodate in a limited peri- 
od of time. The operational capacity of a STOL 
runway will be lowest during IFR conditions. 
To obtain maximum IFR capacity, the STOL 
runway should be equipped with a microwave 
ILS and radar surveillance (including an air 
traffic control tower). A method for calculation 
of capacity values is given in Advisory Circular 
150/5060-1A. This publication discusses the 
numerous factors which must be considered 
in a capacity analysis. However, as a general 
guideline, with current procedures, the IFR 
capacity of a single STOL runway will be 
approximately 45 operations per hour, It is 
expected that this capacity will be considerably 
expanded when adequate data have been col- 
lected and analyzed. 


Potential Configurations 


In many metropolitan areas, siting of a STOL 
port may necessitate an elevated structure. At 
such sites, the designer should strive to 
achieve vertical loading and unloading of pas- 
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TABLE 1 Design Criteria for Metropolitan STOL Ports* 


al 


Design item 





Runway length at see level and 90°F 
Runway width 


Runway safety area width 


Runway safety area length 

Taxiway width . 

Runway C;. to taxiway C;*+ 

Runway C; to edge of parked aircraft 
Runway Cy, to building line 


Taxiway Cj. to fixed obstacle 
Runway Cy, to holding line 


Recommended 
criteria 


1,500 to 
1,800 ft 
100 ft 


200 ft 
1,700 to 
2,000 ft 
60 ft 
200 ft 
250 ft 
300 ft 


100 ft 
150 ft 


Comment 


Correction for elevation and temperature to be made 
on the basis of individual aircraft performance 
Widening may be desirable if wind coverage is less 
than 95 per cent 

Widening may be desirable if wind coverage is less 
than 95 per cent. If elevated, a 300-ft width is 
recommended for the structure 

lf elevated, the structure would be within this 
range. 

Based on expected contiguration of second 
generation aircraft. 

Based on expected configuration of second 
generation aircraft. 

Based on expected configuration of second 
generation aircraft 

Height controlled by transitional surface 

Based on second generation aircraft. 

Based on second generation aircraft. 
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Separation between parallel runways See text. 
Protection surfaces: 
Primary surface length . Runway length 
plus 100 ft 
on each end 
Primary surface width 300 ft Based on the use of microwave instrument approach 
equipment. 
Approach/ departure surface length 10,000 ft 
Approach/ departure surface slope 15:1 
Approach/ departure surface width at: 
Beginning... -.- j 300 ft Approach/departure surface is 765 ft wide at 
10,000 feet. . ; 3,400 ft 1,500 ft from beginning 
Transitional surface slope 4:1 
Transitional surface maximum height. | . 100 ft 
Clear zone: 
Lenath 750 ft 
Inner width 300 ft Begins at end of primary surface 
Outer width 532 ft 
Pavement strength 150,000 Ib Based on second generation aircraft. Also see 
gross weight paragraph headed "Structural Design.” 
on dual 
tandem gear 


SR 


* The criteria are subject to change as further experience is gained 


+0) = centerline 


sengers and cargo; Le., from one tevel to 
another. Such a design will allow an opera- 
tional area that is virtually free of fixed ob- 
staciles. Each STOL port should be designed 
with due consideration of local conditions, 
particularly the configuration of the land avail- 
able and surrounding land uses. Figure 4 
shows one possible layout of the staggered 
runway concept. One runway is used primarily 
for landing and the other for takeoff, This con- 
figuration allows a considerable reduction in 
the total operational area by eliminating paral- 
lel taxiways. Also, the flow of traffic is opti- 
mized, since no aircraft backout or turning 
around is involved. Figure 5 shows the tandem 
runway concept. Again, one runway is used for 





Fig. 4 Potential layout. 


landing and the other for takeoff, but not 
simultaneously, Spacing must be provided for 
taxiing past parked aircraft and aircraft back- 
out for turning around, The figures are intend- 
ed to illustrate the new approach which must 
be tuken in the planning and design of STOL 
ports; they are not intended to require a paral- 
lel runway configuration. 


ELEVATED STOL PORTS 


The siting of a STOL port involves a series of 
tradeoffs. One of these is the optimum site 
for the origin/destination of passengers versus 


availability of a practical and economic site. In 
metropolitan areas, this causes a detailed look 
at elevated STOL ports. For example, in New 
York City, several waterfront sites on Manhat- 
tan Island have been studied, In Los Angeles 
and San Francisco, sites have been analyzed 
over railroad yards. All are intended to provide 
air transportation integrated with surface 
transportation. Such a facility appears to have a 
great potentiol for accommodating the short- 
haul air passenger demand. However, since it 
is elevated, there are some unique design prob- 
lems which must be recognized, 


Operational Surface 


Essentially, the same standards are used tor 
elevated STOL ports as surface facilities. 
Nevertheless, the question arises as to what is 
the recommended minimum, 


Length of Structure The length of structure rec- 
ommended is a range between 1,700 and 2,000 
ft. 


Width of Structure The recommended width of 
the structure is 300 ft for the runway opera- 
tional area. However, this is dependent upon 
the emergency arresting system selected for 
lateral containment, the degree of wind cover- 





RUNWAY 


Fig. 5 Potential layout. 


age, and the need for @ parallel taxiway. The 
lateral arresting system may require a greater 
or lesser area width, adjacent to the runway. 
Also, if the runway is not aligned with prevail- 
ing winds, it may be appropriate to have a wider 
runway. For most STOL ports, a parallel taxi- 
way will be needed. In this case, the structure 
should be at least 400 ft wide. 


Structural Design 


The landing ares should be designed for the 
largest aircraft expected to use it. The maxi- 
mum weight aircraft anticipated by 1985 is 
150,000 Ib. Other types of loads, such as snow, 
freight equipment, etc., should be considered 
in the design of the area and the structures 
as appropriate. 


Emergency Equipment 

Provision should be made for equipment on the 
operational area to handle emergency medical 
and fire situations, Consideration should also 
be given to some type of built-in hydrant sys- 
tem, 


Aircraft Maintenance and Fueling 


Due to the limited parking space available, it 
appears logical to plan only for emergency 
maintenance. The decision to install an aircraft 
fueling system will depend on several factors, 
among which is the requirement of the local 
building code. 


Floating STOL Port 


A STOL port located on water (floating or semi- 
submersed) is not truly an elevated facility. 


SAFETY AREA 


However, many of the operational problems 
associated with a floating STOL port are the 
same as for an elevated STOL port. For exam- 
ple, emergency arresting systems should be 
provided to ensure that the aircraft does not fall 
into the water, On the other hand, wind flow 
should be considerably less of a problem. In 
many metropolitan areas, a floating facility, 
on either an interim or permanent basis, may 
provide the best solution to establishing STOL 


. service. 


TERMINAL AREA 
General 


The primary purpose of the terminal area on a 
STOL port is the same as the terminal area ons 
conventional airport—to provide for the trans- 
fer of passengers and cargo from one mode of 
transportation to another, However, due to the 
specialized function of the STOL system, atten- 
tion should be given to possible innovations in 
the terminal area, such a8 gate processing and 
vertical movement of passengers. The STOL 
system, which is aimed at short-haul, high- 
density air transportation, must be efficient 
in every aspect. 


Terminal Building 


The terminal building should be designed to 
accommodate a steady flow of passengers 
rather than long-term holding of passengers. 
This means secondary features of the terminal, 
such as concessions and eating facilities, 
should be minimized. To aid in efficient passen- 
ger handling, consideration should be given 
to passenger processing at the gate. Since the 
majority of short-haul passengers are business- 


RUNWAY SAFETY AREA 
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oriented, time-conscious, and carry relatively 
little baggage, gate processing should be quite 
feasible. Also, mutual-use (or common use) 
gates appear to be # requirement. 


Vertical Movement 


On elevated STOL ports, it may not be feasible 
to locate the terminal on the same level as the 
operational area. This would, of course, require 
vertical movement of passengers and baggage. 
Several methods of accomplishing this have 
been studied. Among these are escalators, 
elevators, and loading bridges. The escalators 
would involve the least cost but would create 
o fixed obstacle in the aircraft maneuvering 
area. The elevators can be located on the side 
of the structure but are expensive and preclude 
a steady flow of passengers to the aircraft. 
The loading bridges completely protect the pas- 
senger from the weather but are expensive and 
create an obstacle. At surface STOL ports, 
vertical movement of passengers may be feasi- 
ble between mass transit vehicles and the air- 
craft gate area. This should be given careful 
evaluation during the initial planning of the 
terminal. 


Capacity 


The size of the terminal is determined by the 
peak-hour volume of passengers and cargo. 
The forecast of the peak-hour volume must be 
made recognizing the maximum capacity of the 
runway (in VFR conditions), the aircraft pas- 
senger capacity, the aircraft load factor, and 
the frequency of service. Further, an analysis 
must be made of the maximum capacity of the 
surface access systems, Surface congestion 
has a direct effect on the efficiency of the air 
transportation system. 
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SITE SELECTION 
Water Areas 


In selecting an adequate site within the areas 
deemed feasible for water flying, it will be 
necessary to choose one having the proper 
water-area dimensions, depth, and approach 
or glide path ratio for the types of planes to be 
accommodated. Table 1 shows by comparative 
groups the recommended minimum standards 
for water landing areas. Generally, most locali- 
ties will not be concerned with lengths of water 
areas of 5,000 ft or more. Larger installations 
are primarily for large commercial aircraft 
and military operations. 


Prevailing Winds The direction and velocity 
of prevailing winds over the surface of the 
water will be the controlling factor in deter- 
mining the direction of water lanes. It is not 
necessary to consider winds of 3 mph or less 
when making these determinations. 

When the water landing area consists of a 
single lane (covering two wind directions) 
the greatest percentage of wind coverage 
should be obtained. In many cases these single- 
lane operating areas cannot be oriented to take 
maximum advantage of the prevailing winds. 
In this regard, a shifting of the direction of the 
water lane should be effected so as to utilize 
the greatest possible wind coverage in conjunc- 
tion with water currents and approach condi- 
tions. The influence of approach zones and cur- 
rents is explained under these two respective 
headings that follow. Where all-way landings 
and takeoffs can be provided, a study of the 
wind conditions will indicate the primary and 
secondary water-lane directions. 


Approach Zones For seaplane operations the 
ideal approach zone is one which permits 
unobstructed approaches over water at a ratio 
of 40:1 or flatter, with ample clearance on 
aither side of the approach zone center line. 
The width of the zone should increase from the 
ends of the water lanes so that at « distance 
of 1 mi from the end of the water lane, the zone 
is approximately the width of the water lane 
plus 1,000 ft, 

Under favorable temperature conditions a 
water-borne sircraft will leave the water and 
fly level for approximately 4 seconds and a 
distance of about 400 ft before starting to 
climb, The rate of climb after this 4 second 
period is about 20:1. Where commercial opera- 
tions are anticipated, it is recommended that 
the approach angle should be 40:1 or flatter. 

The approach zones should be over water 
wherever possible, thereby permitting a rea- 
sonably safe landing in the event of power 
failure during initia! climb or landing ap- 
proach. Furthermore, for obvious safety rea- 
sons, climbs and approaches should not be 
made over populated areas, beaches and simi- 
lar shore developments. Apart from the all-im- 
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portant safety factors involved, such maneu- 
vers can create ill will and antagonism on the 
part of local inhabitants and boating interests. 
Where @ suitable water area exists and the 
shore and surrounding development prohibits 
straight-away approach zones, it may be possi- 
ble to establish operations in which an over- 
water climbing turn or let-down procedure is 
used. 


Currents and Water-Lovel Variations Current and 
changes in water level usually will not be great 
enough to cause construction or operational 
difficulties. Only under extraordinary condi- 
tions will currents affect size requirements 
of the water landing area. Landing and takeoff 
operations can be conducted in water currents 
in excess of 6 knots (7 mph) but any taxiing 
operation between the water ianesa and the 
shore facilities will usually require the assis- 
tance of a surface craft. Currents in excess of 
3 knots (3.5 mph) usually cause some difficulty 
in handling seaplanes, particularly in slow 
taxiing while spproaching floating docks, 
or in beaching operations. In some cases un- 
desirable currents may be offset to some extent 
by advantageous prevailing winds. Locations 
of the following types should be avoided: (1) 
Where the currents exceed 6 knots (7 mph); 
(2) where unusual water turbulence is caused 
by a sharp bend in a river, the confluence of 
two currents, or where tide rips are prevalent. 

As a general rule if the change in water 
levels exceeds 18 in., it will be necessary to 
utilize floating structures or moderately in- 
clined beaching accommodations to facilitate 
handling of aircraft at the shoreline or water 
front. Where water-level variations aro in ex- 
cess of 6 ft, special or extended developments 


to accommodate the aircratt must be made. 
These developments might require a dredged 
channel, extended piers or special hoisting 
equipment depending upon the slope of the 
shore. It follows that the greater the water 
variation, the more extensive will be the facil- 
ity requirements. 


Water-Surface Conditions Open or unprotected 
water-operating areas may become so rough 
under certain conditions of winds and cur- 
rents as to prohibit operations; hence, the 
varying water conditions at the proposed site 
must be investigated. The average light plane 
(3,000 Ib or less), equipped with twin floats, 
can be operated safely in seas running to about 
15 in. measured from crest to trough, while 
16-in. seas will restrict normal safe operations 
of these aircraft. Larger float-equipped or hull- 
type aircraft ranging in weight from 3,000 to 
15,000 Ib can generally be operated safely in 
seas8 running as high as 2 ft measured from 
crest to trough. At the other extreme, smooth 
or dead calm water is undesirable because of 
the difficulty experienced in lifting the floats 
or hull from the water during takeoff. The most 
desirable conditions exist when the surface 
of the water is moderately disturbed, having 
ripples or waves approximately 3 to 6 in. high. 
Locations at which excessive ground-swell 
action may be encountered should be given 
careful consideration to determine the effect 
of such action on the intended operations. 

Another consideration which must be taken 
into account, when examining the water con- 
ditions, is the presence of floating debris. 
Areas in which there ia en objectionable 
amount of debris for considerable periods of 
time should be avoided. 


TABLE 1. Recommended Minimum Standards for Water Landing Areas* 

















Mini- Mini- Tuming 
Minimum mum mum basin 
length in feet width in depth in teet- 
(sea level) feet in feet diameter Remarks 
2.500 - 200 3 None Minimum for limited small float 
plane operation. Approaches 
should be 20:1 or flatter for a 
distance of at least 2 mi. 
3,500 300 4 None Minimum for limited commercial 
operation. Approaches should be 
40:1 or flatter for a distance of at 
- least 2 mi. 
§,000 500 10 1,000 Minimum for extensive commercial 
operation. Approaches should be 
40:1 or flatter for @ distance of at 
7 least 2 mi. 
10,000 700 16 2,000 Unlimited. Approaches should be 


50:1 or flatter for a distance of at 
least 2 mi 





*The lengths indicsted above are for glassy water, no wind, sea level conditions at standard temperature of 59°F. The 
lengths shown will be increased at the rate of 7 percent for each 1,000 ft of elevation above sea level. This corrected length 
shall be further increased st the rate of one-half of | percent for each degree that the mean temperature of the hottest month 
of the year, averaged over a period of years, exceeds the standard temperature. See Fig. | 





Sheltered Anchorage Areas A cove, small bay, 
or other protected area is desirable for use as 
seaplane anchorage or mooring area in order 
to relieve tloating-dock or onshore parking. 
A sheltered area that is protected from winds 
and currents is required, particularly if over- 
night or unattended tie-ups are to be made at 
locations where sudden and sometimes unex- 
pected storms or squalls develop. Appreciable 
currents and winds in the anchorage area make 
the approach and picking up of a buoy more 
difficult and at times will call for the assistance 
of a boat. The anchorage area should be within 
sight and calling distance of the floating dock 
or ramp if possible. It also should be located 
so as to permit unrestricted maneuvering of 
the aircraft when approaching the buoys. 


Bottom Conditions The type and condition of 
the bottom at the proposed seaplane-facility 
site can influence the arrangement of the vari- 
ous components thereof, the means of con- 
struction of the fixed structures, and the water 
operations to and from the shoreline, 

Reservoirs and other artificial bodies of 
water often are flooded natural-land areas and 
frequently are not grubbed (stumps and logs 
removed) before flooding. This situation 
causes anchors and anchor lines to foul and, 
over a period of time, can create a hazard if 
these submerged objects rise to the surface 
and remain partially or totally submerged. 

Obstructions which project from the bottom 
and constitute a hazard should be removed or, 
if this is impractical, must be suitably and con- 
Spicuously marked to indicate their presence 
to those utilizing the water area, 

A hard bottom composed of shale or solid 
rock formations will make the construction of 
fixed offshore structures difficult and costly. 
Anchors also tend to drag over this type of 
bottom. Uniess specially designed mooring 
anchors are used, precautions should be taken 
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by selecting a more suitable anchorage area, 
Where boulders are found on the bottom, some 
construction difficulties may be encountered 
and anchor lines may tend to foul. Mud bottoms 
ordinarily present little or no difficulty 


The Onshore Facility 


No site for the onshore development should 
be given serious consideration until it is known 
that adequate room is available for all of the 
space-taking elements required. Determination 
of size will require a knowledge of (1) How 
many planes will need hangars or tie-down 
space; (2) how many car parking spaces will 
be necessary; (3) how many patrons will use 
the facility; (4) whether a small office will suf- 
fice or whether an administration building with 
facilities for eating, refreshments, and other 
nonaviation activities is required; (5) how much 
outdoor common space, such as for lawns, 
walks, terrace, etc,, is needed. Answers to 
numbers 1 and 2 can be fairly accurately mea- 
sured while 3, 4, and 5 will depend upon local 
conditions varying from a very simple instal- 
lation, in remote recreation areas, to large 
installations in metropolitan areas. Minimum 
unit requirements are as follows: 


Minimum Unit Requirements for a Single Onshore 
Facility 


Area, 
item Facility sq ft 
1 plane. . . Hangar or tie- 
down space 3,000 
1 car . Parking space 250 
Gee do cele . Small building 80 
Common outdoor Walks, lawn, 20 percent of 
space or open space above total 


To compute the number of square feet for 
a given facility, multiples of the above criteria 
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may be used. For example, @ facility basing 15 
aircraft in the water and 6 on land would need 
a maximum of 21 car-parking spaces (one for 
each plane) during maximum use period, plus 
one for each employee; i.e., approximately 25 
cars or 6,250 sq ft of area. Hangar or tie-down 
space for 6 planes would occupy 18,000 sq ft. 
One small office building with food counter 
would require another 400 sq ft. Finally, the 
common outdoor use space would occupy 
about 4,930 sq ft (this figure representing 20 
percent of the sum of the other areas), Accord- 
ingly, the totel area would amount to about 
29,580 sq ft or about seven-tenths of an acre 

In addition to being adequate in size, the 
shore facility should be located reasonably 
close to the water-operating area to eliminate 
long taxiing operations. 

The availability of utilities such as electri- 
city, water, telephone and sewage should be 
investigated. The basic installation may not 
require all utilities, but water and sanitary 
facilities of some sort should be provided for 
at all locations, In remote rural areas, estab- 
lished water lines and sewerage facilities will 
be out of the question. If such is the case, well 
water and chemical toilet units are feasible, 
State or local sanitary codes must be respected 
when it is planned to install water and sanitary 
facilities of this nature. 

The most desirable sites have a moderately 
sloping shoreline and a water depth suitable 
to permit aircraft taxiing operations as close 
to the shoreline as possible. Excessive fluc- 
tuations in water level are not desirable since 
this condition requires expensive shoreline 
installations. Care should be taken to deter- 
mine whether the water level offshore will per- 
mit aircraft operations when the water level 
is low. 

in all cases, the area for a seaplane facility 
should be sufficient in extent to form # com- 
plete unit without any interior private holdings 


7 ELEVATION CORRECTION: 
LENGTH INCREASES AT RATE 
OF 7% OF REQUIRED SEA 
LEVEL LENGTH FOR EACH 
1000 FT. OF ELEVATION. 


TEMPERATURE CORRECTION: 


LENGTH INCREASES AT RATE 
OF 0.5% PER DEGREE (F) 

WHICH TEMPERATURE VARIES 
FROM STANDARD TEMPERATURE. 
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and with good boundary alignment for com- 
plete land utilization and protection, It may 
also be desirable in some cases to secure a 
liberal setback from the highway in order to 
protect the project and adjacent property from 
noise and glare and to provide room for widen- 
ing any highway paralleling the property line. 
If sufficient land is available, a greenbelt all 
around the project will enhance the desirabil- 
ity of a seaplane facility in a neighborhood 
area. 


General Planning Considerations 


Having determined the best site available from 
the aeronautical point of view, other elements 
of community, county and state planning 
should be considered. These elements are 
accessibility and land use. 


Accessibility Probably the most obvious con- 
sideration influencing the location of 4 sea- 
plane facility is its proximity to the ultimate 
destination and source of the users. The 
ability of the airplane to cover long dis- 
tances in a short space of time often is cited 
a8 its outstanding attribute. To retain this ad- 
vantage, every effort should be made to locate 
the facility convenient to good streets and 
rapid or mass transportation facilities in urban 
areas, and to major highways or good roads 
in rural areas, Utilization of speedbosts and 
other surface water transportation should also 
be carefully explored, If these associated 
means of access and transportation are over- 
looked, minimum use of the facility can be 
expected, In rural or recreation areas where 
the seaplane is used primarily for sport, loca- 
tion of the facility with regard to access will 
not be a serious problem except that the means 
of access or transportation for fuel, repairs, 
and supplies must be adequate. 


Land Use Locating a facility in » residential 
neighborhood where let-down and takeoff pro- 
cedures occur over homes may be a source 
of annoyance to residents in the area. Unless 
flight traffic procedures can be developed 
which will eliminate the objection of takeoffs 
and landings of this nature, the planner should 
seek a location where the existing land use 
will be benefited by seaplane activities. Per- 
sonal seaplane flying is desired in certain 
neighborhoods where boating and seaplaning 
are of mutual interest. Here the seaplane facil- 
ity will be as much an asset to the community 
as a yacht club. The onshore development 
might well include a combination office and 
club house for seaplane and boating interests. 
Normally there will be little use for a personal 
seaplane facility in an industrial area where 
local truck and auto traffic congestion make 
access time-consuming and undesirable. 

Every effort should be made to recognize 
existing conditions and future proposals so 
that the seaplane facility can take its proper 
place in the community. 


DESIGN CONSIDERATIONS 
The Water-operating Area 


Most natural water areas will provide, without 
modification, the required dimensions neces- 
sary for seaplane operations. Where the avail- 
able water area is limited, the minimum water- 
operating area must consist of one water lane 
for landings and takeotfs and a taxi channel. 
A turning basin will be necessary in cases 
where turning must be confined to a restricted 
area because of water depth requirements or 
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Fig. 2. General operating area. 


for the segregation of other water surface- 
craft activities. In some cases anchorage areas 
may be necessary. 


Water Lanes Minimum dimensions of water 
lanes necessary for seaplane operations are 
set forth in Table 1. Inasmuch as elevation and 
temperature affect water-lane length require- 
ments, these factors must be considered and 
the lengths adjusted accordingly. Figure 1 pre- 
sents a chart showing the effects of these fac- 
tors on certain basic lengths. A typical layout 
for a single water-lane operating srea is shown 
in Fig. 2. 


Taxi Channel For small seaplanes the taxi chan- 
nel should have a minimum width of 125 ft, 
although a width of 150 ft or more is preferred 
These channels should be located to provide 
direct access to the onshore facility and when 
possible should be so oriented that approach 
to the ramp or floats will be into the prevailing 
wind, They should provide a minimum of 50 ft 
clearance between the side of the channel 
and the nearest obstruction. 


Turing Basins Turning basins will be required 
where the use of water area is restricted. A 
minimum radius of 125 ft should be available 
for surface turns. These turning basins should 
be located at both ends of the water lanes and 
adjacent to the shoreline area, The same mini> 
mum clearance criteria, i.e,, 50 ft, should be 
used for the separation between the side of 
the turning basin and the nearest obstruction. 


Anchorage Areas Where anchorage areas are 
required, they should be located so as to pro- 
vide maximum protection from high winds 
and rough water. The space requirements for 
an anchored aircraft, and the number and size 
of aircraft to be accommodated, will determine 
the size of the anchorage area. Each aircraft 
will swing around the mooring while anchored. 
To determine space needed, one must know 
the wingspan and length of aircraft, the length 
of line and bridle, and the lowest water level. 
The length of anchor line should be at least 
six times the maximum depth oat mean high 
water at the anchor location. In cases where 
the aircraft swing space is limited, the length 
of the anchor line may be shortened to not less 
than three times the high-water depth, pro- 
vided the normal anchor weight or holding 
capacity is doubled. Short anchor lines cause 
hard riding and should not be used where 
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swells or heavy wakes from boats are common. 
Center-to-center spacing of anchors, where 
small twin-float aircraft are ta be moored, 
should not be less than twice the length of 
the longest anchor line plus 125 ft. For larger 
types of aircraft, including flying boats and 
amphibians this spacing should be increased 
by an additional 100 ft. A general layout of 
anchorages is shown in Fig. 3. 


The Shoreline Area 


Shoreline installations are partly on land and 
in the water. They are required to perform two 
general functions: (1) to provide servicing, 
Joading and unloading, handling and tie-up 
facilities for seaplanes without removing them 
from the water, and (2) to provide haul-out fa- 
cilities for removing seaplanes from the water. 

The types, size, and srrangement of these 
installations will be determined by water con- 
ditions, the topography of the land adjacent 
to the water, the configuration of the bottom 
of the water area, the number and type of 
planes to be docked or removed from the water, 
and wind conditions. The installation will vary 
from a simple wood-plank platform to the more 
elaborate ramps with railway facilities, piers, 
and floats. 


Ramps The simplest form of ramp consists 
of a wood-plank platform approximately 15 by 
20 ft, laid on a stoping shore, with half its 
length in water, A device such as this will allow 
a small float plane to taxi up and out of the 
water. The use of such a ramp is predicated 
upon a relatively constant water level and the 
shore slope no steeper than 8 to 1. 

The slope of any ramp should not be greater 
than 7 to 1, with gradual slopes down to 10 to 
1 being preferred, Slopes less than 10 to 1 usu- 
ally are too long and hence costly to construct, 

Figure 4 shows the maximum draft of sea- 
planes of various weights and types. These 
data are useful in determining the depth to 
which the submerged end of a ramp must be 
lowered. A depth of ramp toe of 4 ft will pro- 
vide sufficient depth for most types of water- 
borne aircraft in use today; a depth of 3 ft will 
permit handling of all but the heaviest type of 
amphibians. For small, light, float planes a 
depth of about 18 in. is adequate. In all cases, 
this dimension should be established for mean 
low water. 

A ramp width of 15 ft is the minimum for 
small twin-float or amphibian aircraft opera- 





Fig. 3 General layout of anchorage areas. 


tions When the water and wind conditions sre 
relatively calm. By adding 5 ft to this minimum 
width, practically all water-borne aircraft of 
gross weights up to approximately 15,000 Ib 
can be handled with safety, and pilots of small 
seaplanes can make an unattended ramp ap- 
proach under adverse conditions. In figuring 
the ramp width, the outside-to-outside float 
dimensions of twin-float aircraft and the treads 
of amphibian aircraft sre important factors 
and for reference are shown in Fig. 4. The max- 
imum dimension — based on the largest aircraft 
to be accommodated—plus additional space 
on either side to allow for drift when approach- 
ing. and safe working space for personnel 
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when handling an aircraft on the ramp, deter- 
mines the minimum practical width. Ramp- 
width determination does not necessitate con- 
sideration of wheel tread of present-day float 
plane dollies. Normally, the dolly wheels are 
spaced to fall between the floats, and in cases 
where the wheels are outside, the tread is 
16 ft or less. 


Piers Piers or fixed over-water structures can 
be utilized where the variation in water level 
is 18 in. or less. The pier should extend into 
the water to a point where the water depth is 
adequate for the types of aircraft to be handled. 
The usual design for a pier incorporates an 
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access walk approximately § ft in width with 
hand railings on both sides and an open-decked 
handling area approximately 30 by 50 ft at the 
walk's end. An open-decked area of this size 
will provide tie-up space for four small or three 
large seaplanes. On long piers, where the walk- 
ing distance is too great for convenient han- 
dling of service equipment, a small storage 
shed may be located near the open-decked area. 
Fueling and lubrication facilities should also 
be located at the end of the pier. 


Floats and Gangways Floats offer the greatest 
flexibility in providing docking facilities. This 
type of unit rides with wave action and is equal- 
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Fig. 4 Water-bore aircraft dimensional date by aircraft weight groups. 
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ly satistactory in areas of great or negligible 
water-level variations, Universal action must 
be provided in anchoring or attaching floats 
together. Figure 5S shows various types of 
floats for docking. A float which provides an 
unobstructed wing clearance of 17 ft will per- 
mit practically any twin-float seaplane or small 
amphibian aircraft to come along its side safely. 

Floats are usually connected to the shore 
or pler by booms and a gangway,. The maximum 
water-level variation dictates the length of the 
gangway. In no case should gangways be less 
than 15 ft in length and should be at least 5 ft 
in width. Hand rails, preferably on both sides. 
should be provided to assist persons using 
the way. A 2.75: 1 slope ratio is the maximum 


for safe and easy walking and to prevent the 
handrails from becoming an obstruction to 
wings. 

In some locations it may be desirable to an- 
chor the float offshore with anchors and anchor 
lines with connection to the shore by a floating 
walkway. A floating walkway 5 ft or less in 
width must have outriggers spaced longitudi- 
nally approximately every 10 ft. Outriggers 8 to 
10 ft long will prevent excessive rolling of the 
walk. 


Spacing The desired clearances between the 
various docking units and ramps obviously 
will have a decided influence on their arrange- 
ment and location. Each docking unit should 
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Fig. 5 Various types and arrangements of floats. 
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be so located that an aircraft may approach 
and tie up in any one of the units when adjacent 
units are occupied. When aircraft are operated 
between the various units under their own 
power, the recommended minimum separation 
between the near faces of piers, floats, ramps 
or marine railway is 50 ft because a water- 
borne aircraft can normally be taxied safely 
past obstructions as close as about one half 
of its wing span. Where aircraft are moved 
between units by hand, the separation between 
the units may be less than 50 ft to facilitate 
handling. A minimum of 100 ft of unobstructed 
water should be available directly offshore 
from a ramp in the direction from which ap- 
proaches normally will be made. 


Floating Barges The lease or purchase of land 
for a seaplane-facility site may be a problem 
at some desirable locations and yet pier or 
gangway rights may be easily obtained. At 
such locations a floating barge, anchored off- 
shore, makes an excellent facility. An office, 
lounge, and service shop can be included 
“aboard” and by adding a floating dock along- 
side and ramps at the ends, a very practical 
and efficient facility results. The floating barge 
may be anchored direct to the shore or a pier 
by booms and a gangway, or anchored offshore 
in a fixed position. Some operators prefer to 
allow the barge to drift downwind or down- 
water from a single anchor. Boat transportation 
will be needed if the unit is mobile and moored 
offshore. The very uniqueness of this type of 
installation will, in’ some localities, attract 
many persons otherwise not directly interested 
in water flying. The possibility of organizing 
this activity on a club basis should not be over- 
looked. This type of installation can be made 
more attractive by appropriate use of paint, 
colorful deck chairs, awnings, marine appoint- 
ments, and recreation facilities. 

Some units are in operation today where an 
entire barge is floating but is attached to the 
shore. Large logs are decked over and form 
the base for the entire structure, which is in 
some cases 150 ft long by 100 ft wide, in a 
series of flexible units. 


The Service, Tie-down, and Storage Area 


This element will occupy more space than any 
other onshore facility. For safety and conven- 
ience, it should be separated from other inci- 
dental activities on the site, either by adequate 
buffer space. fencing, or both. Every effort 
should be made to locate floating docks and 
piers so that access to them by the public will 
not require crossing the apron or hangar area. 
(See Fig. 6.) 


Hangars Both storage and repoir hangars 
should be located so as to permit the off-site 
delivery of repair material and use by service 
personnel over a route as direct as possible 
and without interference with the movement 
of aircraft. The service and storage hangar 
area should be located in such a position in 
relation to the ramp or marine railway that 
aircraft may be moved there as directly as pos- 
sible, with the least possible amount of distur- 
bance to tied down aircraft or aircraft already 
in repair parking spaces. 

The amount of space required for apron tie- 
down and hangar facilities will depend upon 
the number and types of aircraft that are to be 
accommodated. Dimensions of various aircraft 
are shown in Fig, 4. This information can be 
used to determine the space required for taxi- 
ing, turning, and storing. 

Hangars should be located in an orderly and 
functional relation to haul-out and ramp facili- 
ties, and to eliminate as much noise and con- 





Fig. 6 Seaplane slipway. 
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Fig. 7 Typical layout of onshore and shoreline development. 
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Fig. 8 Typical layout of onshore and shoreline development. 
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Fig. 9 Typical layout of onshore and shoreline development. 


fusion as possible should be sufficiently sepa- 
rated from the administration building and 
common public-use areas. 


The Administration Building and 
Common-Use Area 


In simple installations, it may be necessary 
to utilize a hangar for both aircraft service and 
office space. In larger projects a separate ad- 
ministration building may be required to pro- 
vide adequate space for the manager's office, 
passenger and pilot lounge, display space, 
restaurant or snack bar, and observation deck, 
A community room for public use, such as for 
lectures, meetings and classes should not be 
overlooked if needed. The building should not 
be oversized of monumental in character, Only 
a simple, functional design, adequate to take 
care of the estimated needs, is required. The 
location should be in a prominent position on 
the site, readily accessible to aircraft arrival 
and to customers and visitors from the onshore 
approach, Like airport administration build- 
ings, visibility of the water area from the admin- 
istration building is needed for the control of 
aircraft at locations where traffic in and out 
requires two-way radio communications. 
Ample outdoor space reserved immediately 
adjacent to the administration building for 
public use is desirable. This space may consist 
of a small lawn or paved terrace on the water 
area side or, in more sizable installations, a 
larger section broken down into recreation 
areas, an outdoor dining terrace and lawn. 


Access Access to the land area, both for cus- 
tomers and for service and delivery, should 
ordinarily be a two-way, all-weather road. How- 
ever, when a long access road is required and 
the traffic to and from the facility is not sea- 


sonal but relatively constant and without 
peaks, a one-way road will suffice. In such 
cases, turn-outs should be provided at con- 
venient intervals. The plan should be designed 
for one traffic connection with the main high- 
way or street, in order that its free-way may 
be preserved. A public highway should never 
be used a5 8 part of the road system within 
@ project if public use for through traffic is to 
continue after the project has been put into 
operation. Through traffic will unduly congest 
the land facility, could be hazardous to pedes- 
trians, and splits the property into two sepa- 
rate units which is undesirable. 


Roads Vehicular circulation must be provided 
for deliveries of gasoline, oil, fuel, and for 
refuse removal. These routes will influence 
walks and interior road system and to some 
extent the pattern of the master plan. In order 
to reduce development costs and maintenance, 
it is advisable to concentrate buildings for cer- 
tain uses in areas with servicing facilities such 
as a service road, on one side, When topogra- 
phy and shape of tract are favorable, this type 
of plan effects economies. 

Roads should be planned economically, but 
must be adequate in width to serve the antici- 
pated traffic, to permit easy circulation and 
safe driving, In some instances, they may af- 
ford parking space on one or both sides, de- 
pending on the solution of a particular site 
problem. Some service roads may be desired 
for limited use. In such cases the entrance can 
be barred by removable posts or chains, 


Parking Areas Provision of parking areas for 
cars must be made. As previously mentioned, 
one should allow one car for each based air- 
craft, one car for each employee, plus a ratio 
ot visitors’ cars commensurate with the judg- 
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ment of local interest in the use of the facil- 
ity. An overall space of 250 sq ft of area will 
be required for each car. The type of parking 
space layout will, of course, depend upon the 
space and shape of the area available for the 
installation. 

Parking areas should not be located so that 
pedestrians must cross a public road to reach 
the facility proper. This creates an unnecessary 
hazard, particularly to unescorted children who 
might dash across the public highway. Parking 
areas should be located convenient to the on- 
shore and shoreline facilities. In no case should 
the pedestrians be required to walk a distance 
greater than 200 ft from the parking area or 
service road to reach buildings or shoreline. 


Walks All walks should be laid out for direct 
access to and from the facilities to be reached. 
Like roads, they should not be oversized in 
the interest of economy of construction and 
maintenance. Recommended walks widths 


are: 

Capacity Width, ft 
Public walk serving less than 100 persons ie 3 
Normal standard walk... .,... ee eae we oe 
Walk serving over 400 person... 2 ee 5 


All walks should clear obstructions (as plant- 
ing, fences, etc.) by 2 ft. Avoid steps in walks; 
single risers should never be used in public 
walks. Avoid stepped ramps. A 10 to 15 per- 
cent gradient is preferred to steps. 

Figures 7 to 9 show layouts on three dis- 
tinetly different shapes of land area, These 
layouts indicate the inter-relationship of each 
use area. From arrangements such as these, 
studied in accordance with the previous dis- 
cussion on the master plan elements and the 
general water-operating area shown in Fig. 2, 
the master plan is developed. 
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By JULIUS PANERO, Architect and Planning Consultant 


INTRODUCTION 


The growth and development of bus transpor- 
tation has closely followed advances in auto- 
motive technology and the improvement and 
expansion of the national highway network. 
The first bus routes were originated by individ- 
ual entrepreneurs using converted passenger 
automobiles. These routes were short and ser- 
vice was generally unreliable. As the highway 
network expanded and more suitable bus 
equipment became available, these short, dis- 
connected routes were merged into larger con- 
solidated operations providing more reliable 
through services over longer distances. Our 
modern express highway system and the de- 
velopment of more comfortable and efficient 
high-speed buses have made bus transporta- 
tion the leading means of public transport in 
the United States. Over the past decade bus 
services have evolved into several general 
operational categories and characteristic ter- 
minal types. 


TERMINAL TYPES 
Intercity Bus Terminal 


The intercity terminal is usually found in the 
downtown core and is accessible directly by 
local transit, taxi, and auto, It differs from 
other terminal types in that it includes long- 
haul service in excess of several hundred miles 
and provides for a much greater number of bus 
movements. Land costs normally dictate ver- 
tical expansion capability in the denser city 
areas. (See Fig, 1.) 

More elaborate “package express” facilities 
are provided in the intercity terminal and o 
greater amount of concession and rental space 
is provided to defray higher terminal construc- 
tion and operating costs. 


Airport-City Bus Terminal 


The airport-city bus terminal provides primar- 
ily for the transportation of airline passengers 
from an urban center to the major airports it 
serves. Usually located in the urban center, 
the terminal is accessible by local transit sys- 
tems, taxis, and autos, Oriented to departing 
and arriving flights, the terminal normally has 
provisions for arrival and departing flight infor- 
mation as well as preticketing and check-in 
facilities. 


Urban-Suburban Commuter Terminal 


This type of facility may be located within the 
downtown core, as a central passenger collec- 
tion and distribution node, or on the periphery 
of the core, as a rapid transit feeder station. 
it is characterized by a diversified bus route 
structure and high-turnover commuter-type 
bus operations. Bus accessibility is an impor- 
tant consideration. Grade seperated access by 
underpass or overpass connections and exclu- 
sive bus lanes on connecting highways are 
desirable to maintain schedule efficiency. 
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Fig. 1 Terminal types. (a) Urban located intercity terminal. (b) Airport-city bus terminal. (c) Urban-suburban com- 
muter terminal. (d) Suburban-interstate terminal. 


Suburban Interstate Terminal 


The suburban interstate terminal is a peripheral 
type designed to avoid the traffic congestion 
and heavy investment associated with central 
city and/or airport terminal facilities. 

The terminal is usually located adjacent to 
interstate highway connections with major 
cities or regional airports and in many in- 
stances serves the increasing outlying “urban 
sprawl" areas. 

In an increasing number of cases terminals 
of this type serve a commuter-type function 
where the daily journey to work in the central 
city may take as long as 2 hours. 

Sometimes referred to as “park and ride” 
terminals, because access is primarily by auto, 
these facilities are provided with open, paved 
parking spaces. Investment in waiting-room 
and bus-berthing facilities is minimal, The 
terminal is usually a one-story building of sim- 
ple construction. 


FUNCTIONAL ELEMENTS/PLANNING CRITERIA 


General functional organization of the terminal 
is determined by site configuration, the volume 
and type of bus operations, and passenger and 
bus traffic circulation, Although all terminal 
types to some extent share common planning 
problems, there do exist some significant dif- 
ferences in design rationale. 

One of the most complicated terminals is 
the intercity type, since it is often found in a 
dense, developed area in the heart of the cen- 
tral city and its general configuration is too 
often inhibited by existing construction and 
high land costs. Moreover, the underlying 
design rationale should maximize provisions 
for short lines of flow and communication be- 
tween ticketing and baggage functions and the 
bus interface. 

An island plan with the functional elements 
radiating from the core allows for maximum 
efficiency. Such a relationship would allow 
the “waiting” areas to serve as the central 
focal point, with all bus berth positions being 
equidistant. As the terminal becomes more 
linear in plan, functional elements begin to 
lose their cohesiveness and often require 
duplication. 

Although the design of all terminal types 
is largely dictated by bus and passenger vol- 
umes, this consideration becomes even more 
significant in the design of high-volume com- 
muter bus terminals. 

In such facilities the design is controlled 
more by bus and passenger volumes, traffic 
circulation, and the resultant space demands 
for large numbers of bus berths, while baggage 
handling provisions are minimal or nonexis- 
tent. These space demands may dictate a ver- 
tical, multiple-bus-level solution, with inter- 
mediate passenger circulation concourses. 
Traffic access, by direct exclusive highways 
on the bus side and by feeder transit, auto, 
and taxis on the passenger side are important 
elements of this type of terminal. 

Generally, with regard to the airport-city 
terminal, the primary planning considerations 
include provisions for efficient check-in facil- 
ities, baggage handling, and flight information, 
Moreover, counter space requirements are 
usually more extensive and should include 
weigh-in provisions and conveyors for han- 
diing of baggage. Adequate provisions should 
also be made for limousine, auto, and taxi 
access. 

The suburban interstate terminal is perhaps 
the simplest of the terminal types. The most 
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Fig. 2. Flow diagram. 


significant planning requirement is adequate 
provision for parking. Many, if not most of 
the passengers drive to the facility and park 
their cars until their return in the evening, 
while others may be driven to the facility and 
discharged. In many instances access to the 
terminal may also be via local bus service and 
taxi. 

It is essential, therefore, that the parking 
facilities be located so as to minimize the walk- 
ing distance to the terminal and that egress 
and ingress be planned to avoid traffic conges- 
tion along nearby arteries. If possible, some 
covered walkways should be provided leading 
from the parking field to the terminal building. 

Since there will be movement of both vehi- 
cles and passengers at the same level, pro- 
visions must be made, for obvious safety rea- 
sons, to separate the two as much as possible. 

Terminal requirements should include pro- 
visions for ticket sales, vending machines 
and/or small snack bar, toilet facilities, office, 
baggage and/or storeroom. (See Fig. 2.) 


Space Requirements 


Public Seating Seating in any of the terminal 
types may be provided in the form of a separate 
waiting room or, in a more open plan, in the 
form of a simple seating area within a larger 
public space. This function should be directly 
accessible to the concourse area and should 
be provided with drinking fountains, trash bas- 
kets, ash urns, and clocks. 

The amount of public seating varies depend- 
ing on individual circumstances, terminal type, 
and economic priorities. As a general rule of 
thumb, however, an allowance of one seat for 
every three passengers would be adequate for 
an intercity terminal. The passenger quantity 
is calculated by multiplying the number of 
loading berths by an average bus capacity of 
between 35 and 37 people. A 10-berth load- 
ing platform therefore, would result in terminal 
seating of between 117 to 124. 

In a high-volume commuter terminal, seat- 
ing accommodations may be reduced consid- 
erably since in-terminal waiting time is much 
less, This would also hold true for the subur- 
ban interstate terminal. 


Ticketing Facilities The trend in ticketing facil- 
ities in the modern terminal, regardless of 
the type, is toward open counters in contrast 
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to the antiquated caged windows. In the larger 
intercity terminal, where more than one carrier 
may operate, separate self-contained glass- 
walled ticket offices may be provided, each 
housing their individual open ticket counters. 
The number of selling positions or agent sta- 
tions varies with the individual operations 
policy of the carrier and the particular terminal 
type. 

Perhaps the greatest number of selling posi- 
tions are required in the intercity terminal, On 
the average, one position should be provided 
for each 25 to 30 waiting room seats. The tin- 
eal feet of counter space depends on individual 
carrier operation and the type of ticketing 
equipment used and may vary between 3 to 5 
ft per position and/or about 50 to 60 sq ft per 
position, The height of the counter is usually 
42 in. 

in the airport-city terminal the ticketing 
facilities are usually in the form of continuous 
counters with a certain number of selling posi- 
tions allocated to each airline. The length of 
each position is determined by the type of 
electronic equipment, TV equipment, and 
scales to be housed and usually varies between 
4 to 5 ft. 


Baggage Room Baggage room requirements 
vary significantly with terminal type and op: 
eration, 

In the intercity terminal and the airport- 
city terminal, the baggage handling problem 
is more severe, 

Ideally, in both cases, the sooner the depart- 
ing passenger and his baggage are separated, 
the better. In the airport-city terminal this usu- 
ally occurs at the ticket counter where the bag- 
gage is sent by conveyor directly to the loading 
platform or to a staging area or baggage room, 
where it remains before it is placed on board 
the bus. 

in the intercity bus terminal the baggage is 
normally hand-carried directly onto the bus or 
to the baggage room, and from there it is placed 
on the bus. The baggage room should be acces- 
sible from both the public srea and the con- 
course and have an area equal to about 10 
percent of the total building or contain about 
50 sq ft for each bus loading berth, whichever 
is higher. The baggage room should also be 
equipped with standard metal racks about four 
or five tiers high for baggage storage. 

A portion of the baggage room may be used 
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for a package express service, which and 
should function without interfering with con- 
course traffic. A separate package express 
counter should be provided. The length of the 
counter depends on the scope of the operation, 
which varies with each location. 


Public Lockers and Telephones Lockers and tele- 
phones are revenue producing, and the quan- 
tities to be provided depend to a great degree 
on their potential earning capacity. 


Dispatch Office The dispatch office controls 
all bus movement and consequently should be 
located on the concourse so that it can ob- 
serve all loading berths, The size of the dis- 
patch office may vary anywhere from 50 to 
150 sq ft. 


Offices All terminals regardless of type require 
8 certain amount of office space. The specific 
area to be provided depends on the terminal 
size and type. Although usually offices for 
the terminal manager, passenger agent, and 
switchboard are sufficient, in larger terminals 
more elaborate facilities are required, 


Rontal Space The amount of rental space to be 
provided for stores, shops, concessions, etc., 
depends primarily on the earning potential 
involved and the amount of space available. 


By JOHN J. FRUIN, Ph.D. 


PEDESTRIAN DESIGN FOR PASSENGER 
TERMINALS 


The design of pedestrian facilities for passen- 
ger terminals is dependent on the category of 
terminal and its pedestrian traffic patterns. 
Commuter passenger terminals, with extreme 
but short peak traffic patterns and repetitive 
users, can be designed for lower standards 
of service than long-distance terminals, where 
the users are generally unfamilier with the 
facility and peak traffic levels may be sustained 
over several hours. Detailed photographic 
studies of the use of pedestrian facilities indi- 
cate that maximum capacity coincides with 
the most crowded pedestrian concentrations, 
representing a poor design environment. Many 
of the elements of aesthetic design are lost 
in this type of crowded environment, as the 
pedestrian becomes preoccupied with the dif- 
ficulties caused by the close interaction and 
conflicts with other persons. The challenge 
to the terminal designer is to balance the space 
requirements for a comfortable and aestheti- 
cally pleasing human environment against the 
space restraints caused by building configura- 
tion and cost. 

The most recent approach to the design of 
pedestrian spaces has been the use of the 
level-of-service concept. On the basis of this 
concept, @ qualitative evaluation is made of 
human convenience at various traffic concen- 
trations and this is translated into appropriate 
design parameters. For example, it has been 
found through detailed photographic analysis 
that the maximum capacity of 6 corridor is ob- 


From “Pedestrian Planning and Design, 
© (Copyright) by John J. Fruin, Ph.D 


tained when average srea occupancies are 
about 5 sq ft per person and human locomotion 
is limited to » restricted, shuffling gait. Pedes- 
trians require an average of more than 35 sq 
ft per person in order to select their normal 
walking speed and to avoid conflicts with 
other pedestrians. Human locomotion on 
stairs and the convenience and comfort of 
pedestrian waiting areas is similarly related 
to average pedestrian area occupancy. 


Corridor Design 


Minimum corridor widths are based on the 
pedestrian traffic flow volume less appropriate 
allowances for disruptive traffic elements 
such as columns, newsstands, stsirways, win- 
dow shoppers, etc. Where the corridor is also 
used as a waiting area to accommodate stand- 
ing pedestrians, the maximum potential accum- 
ulation and safe human occupancy of the cor- 
ridor should be determined. (See ‘Queuing 
Areas,” below.) The maximum practical flow 
through a corridor is approximately 25 persons 
per foot width of corridor per minute (PFM). 
The flow volume that allows for the selection 
of normal walking speed and avoidance of 
traffic conflicts is equivalent to 7 PFM (or 
less). This standard would be used in passen- 
ger terminals that do not have severe peaking 
patterns or space restrictions. Where severe 
repetitive peaks and space restraints occur, 
such as in a commuter terminal, the more 
stringent standard of 10 to 15 PFM may be 
used. This standard aliows the attainment of 
near-normal walking speed but does result in 
more frequent traffic conflicts with other 
pedestrians, 


Entrances 


The criteria utilized for corridor design can 
be roughly applied to the design of doors. The 
maximum capacity of a free-swinging door is 
approximately 60 persons per minute, but this 
capacity is obtained with frequent traffic dis- 
ruptions and queuing at the entrance section. 
A standard of 40 persons per minute would 
be representative of a busy situation with occa- 
sional traffic disruptions. Where free-flowing 
traffic is desired, a standard of 20 persons per 
minute should be adopted. 


Stairs 


Human locomotion on stairs is much more 
stylized and restricted than walking because 
of the restraints imposed by the dimensional 
configuration of the stairs, physical exertion, 
and concerns for safety. As with corridors, 
capacity flow is obtained when there is o dense 
crowding of pedestrians combined with re- 
stricted, uncomfortable locomotion. The maxi- 
mum practical flow on a stair is approximately 
17 persons per foot width of stairway per min- 
ute (PFM) in the upward or design direction. 
An average of about 20 square feet per person 
or more is required before stair locomotion 
becomes normal and traffic conflicts with 
other pedestrians can be avoided. This is equiv- 
alent to a flow volume of about 5 PFM. This 
standard would be used in terminals that do 
not have severe peaking patterns or space 
restrictions. In commuter terminals, the more 
stringent standard of 7 to 10 PFM would be 
acceptable. Riser height has a significant im- 
pact on stair locomotion. Lower riser heights, 
7 in. of less, increase pedestrian speed and 
thus improve traffic efficiency, The lower riser 
height is also desirable to assist the handi- 
capped pedestrian. 


Queuing Areas 


A number of different pedestrian queuing situ- 
ations occur in terminals which affect their 
functional design. Linear queues will occur 
where passengers line up to purchase tickets 
or board buses. Care must be taken that these 
lines do not disrupt other terminal functions, 
The length of o linear queue may be estimated 
on the basis of an average per person spacing 
of 20 in. The presence of baggage has little 
effect on this spacing because baggage is 
placed on the floor either between the legs or 
at the sides. Bulk queues may occur within 
© passenger terminal where passengers are 
waiting for bus arrivals or other services. 
Where no circulation through the queuing 
spoce is required, srea occupancies as low as 
5 sq ft per person may be tolerated for short 
periods. This allows standing pedestrians to 
avoid physical contact with each other. Where 
movement through the queuing space is re- 
quired, such as in a passenger waiting con- 
course, an average erea of 10 or more sq ft 
per person is required. Human srea occupan- 
cies below 3 sq ft per person result in crowded, 
immobile, and potentially unsafe queues, par- 
ticularly where pedestrians may be jostled 
off platforms. 





Escalators and Moving Walks 


The high costs of escalators and moving walks 
present difficult design quality decisions. The 
units are generally designed close to their 
practical operating capacities even though 
this practice causes pedestrian delays and 
queuing. Escalator and moving walk manu- 
facturers will rate the theoretical capacity 
of their units on assumption of uniform step 
or space occupancies, but detailed photo- 
graphic studies of pedestrian use of these 
units show that, even under the most crowded 
conditions, pedestrians will leave vacant step 
positions or gaps, thus reducing effective 
capacity. This is caused by the pedestrian's 
own personal space preferences and momen- 
tary hesitation when boarding these units, par- 
ticularly when they operate at higher speeds. 
This had led to the use of a nominal or prac- 
tical design capacity of 75 percent of the theo- 
retical as shown in Table 1. 








TABLE 1 Nominal Capacity — Escalators and 
Moving Walks 
Capacity, persons per minute 

Type of unit Speed —90 fpm Speed—120 fpm 
32-in. escalator 63 84 : 
48-in. escalator . 100 133 
24-in, walk... . 4a 60 
30-in. walk... .. . 120 





Stationary stairs should be located in close 
proximity to escalators and inclined moving 
walks to allow for their alternative use in cases 
of mechanical failure. With o rise below 20 ft, 
pedestrians will slso moke alternative use of 
these stairs if escalator queues become too 
long. With high-rise applications above 20 ft, 
virtually all pedestrians will use the escalator, 
causing long queves and delays in the heavier 
traffic applications, Space for pedestrian traf- 
fic circulation and queuing should be allocated 
at all landing areas. 
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BUS GEOMETRICS 


Bus Data Bus geometrics, or the physical 
dimensions and maneuverability of the bus, 
determine the width of roadways, shapes of 
platforms, column spacing, ceiling heights, 
and other aspects of bus-level design. The 
apparently insignificant detail of the right-side 
loading of buses often restricts terminal design 
possibilities. 


30' TURNING 
RADIUS 









Swept Path When a bus turns normally, it al- 
ways turns about a point which is somewhere 
on the center line of the rear axle, This is true 
whether motion is forward or backward. 


BUS TEMPLATE | 3: 






' 
SOR, 40R, 





The turns required to accomplish the move- 
50' RAD. ment and positioning of buses are variable and 
MIN ditfer considerably with the equipment encoun- 
TERM. tered, The turning template provides a con- 
STAND. venient graphic method to determine minimum 
— SS S————ae —— clearances required. (See Fig. 3.) 


ROADWAY RAMPS 





Bus Roadway Widths Ten-foot-wide single lanes 
will suffice for 8-ft-wide equipment. Eleven-foot 
Janes are preferable where ample terminal 
space is available and especially to accom- 
modate equipment 8 ft wide, the use of which 
steadily is increasing. 

Double-lane runways, enabling standing 
buses to be overtaken by other buses, provide 
© great advantage over one-lane runways 
SWE ee PATH ao' Bus 90° TURN because of the increased flexibility of opera- 
tions that is made possible. 

For the purpose of merely overtaking another 





BUS SPECIFICATIONS 
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Fig. 3 Bus data. 
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(b) PARALLEL LOADING 


Fig. 4 Bus loading plans. 


PLATFORM TYPES 
Parallel Loading 


* Requires excessive amount of space 

* Buses must usually wait until first bus 
exits. 

* Large terminal requires pedestrian under/ 
overpass facilities to protect passengers while 
crossing lanes. 


Right-Angle Loading 
* Disadvantages include: 
1 Outswinging bus door which forms 4 
barrier around which passenger must pass. 
2 Bus maneuvering difficult 


Straight Sawtooth Loading 

* Efficient—employed where lot is compara 
tively narrow and deep. 

* Passenger has direct approach to loading 
door 

* Baggage truck can operate between buses 
for side loading. 


Radial Sawtooth Loading 

* Most efficient — buses swing into position 
along natural driving arc. 

* Space required at front is minimum wide 
Space at rear making maneuvering easy 

(See Fig. 4.) 


CURVES SHOWING REQUIRED ROAD WIDTHS 
AND BERTH LENGTHS AT SELECTED 
PULL QUT DISTANCES 
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CURVES SHOWING REQUIRED BERTH LENGTHS 
AS COMPARED TO BUS TAIL-OUT 
28° AND 40’ G.M.C BUSES 


40'S.M.C. BUS 
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31’ 21’ 


Fig. § Bus roadway widths. 


bus or row of buses having no appreciable tail- 
out, double-lane runway widths should be at 
least 20 ft and preterably 22 ft, especially if 
extra-wide equipment is to be accommodated 
immediately or in the future. However, for a 
flexible operation under which departing buses 
may pull out from the platform around a stand- 
ing bus, the runway width and the amount 
of lineal space at the platform for the pull-out 
maneuver are directly related. This relationship 
is indicated by Fig. 5, from which it is seen, tor 
example, that a 40-ft bus having a 16-ft clear- 
ance ahead actually uses 22 ft of runway width 
for the pull-out, This would indicate, for prac- 
tical purposes, a runway width of at least 24 
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ft. Also, a total minimum berth length of 40 ft 
plus 16 ft, or 56 ft, would be required, Obvi- 
ously, the shorter the berth length allowed, the 
wider the runway must be, and vice versa. 


Ramping Where roadway ramping down or up, 
at entrances or exits to runways is necessary, 
care should be taken to avoid sharp grade 
changes which will result in discomfort to pas- 
sengers or rough treatment of equipment, 
particularly when heavily loaded. Here again, 
where this factor is involved, tests should be 
made with buses and allowance made for pos- 
sible future vehicles having a longer wheel- 
base and overhang. Because of the longer 
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wheelbase of buses, critical attention should 
be paid to the vertical clearance where a sag 
curve exists, since required bus clearance will 
be greater. Where buses are to enter terminal 
buildings, doorways and other structures 
should allow sufficient side clearance to permit 
free movement of vehicles and to avoid damage 
and delay. Door headroom should be at least 
12 ft for typical equipment, allowance being 
made for any use of the terminals by deck-and- 
a-half or double-deck buses. Actual dimensions 
of equipment to use the terminal should be 
checked before fixing critical dimensions. 
Minimum side clearance to all structures along 
the roadway should be at least 12 in. 
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A truck terminal is # highly specialized facility, 
designed for a specific function and operating 
plan in terms of the service standards it must 
meet, the area it serves, and the volumes to be 
handled, The objective of this article is to ex- 
plain the planning required to assure that the 
facility will be adequate for: 

1. Dock design and yard layout. Provide 
sufficient space for trucks to maneuver in and 
out quickly and for parking equipment. Protect 
freight and personnel from the weather. Design 
docks to provide ready access for moving 
material into trucks. 

2. Number of dock spots. Provide the appro- 
priate number of doors to enable trucks to load 
and unload without undue delay. 

3. Accumulation space. Space is required 
immediately behind shipping and receiving 
spots for accumulating shipments so that 
vehicles can be processed quickly. 

The complete design of the truck terminal, 
of course, depends upon first establishing the 
operating plan and mission. Evaluation end 
considerations of alternate handling systems 
and building designs are beyond the scope 
of this article. 

Possible future changes must be thoroughly 
analyzed in establishing the design year re- 
quirements. Facilities are designed for the 
future, and they must be able to handle peak 
loads. Although the data gathering and analyti- 
cal techniques required to accurately establish 
a design basis appear complex, they are neces- 
sary. Only with this information can the design- 
er assure that the facility will operate as 
planned, 


DESIGN YEAR REQUIREMENTS 


The planning starts with a 5-year forecast. 
The planners have established the specific 
mission of the facility and have thoroughly 
estimated the needs of the future including: 

1. Inbound and outbound destinations to be 
served 

2. The nature of the workload to be handled 

3. The terminal achedules required 
The objective of the planning analysis is to 
establish a few numbers such as pounds per 
hour which describe what the terminal will 
have to do during the peak period of the design 
year day. The designer must know what the 
workload availability will be in terms of truck 
arrivals, dispatches, loading, and unloading 
timés for peak operations. 

1. Determine design year peak. Historical 
date are of interest only as they relate to the 
future. Usually, current information must be 
collected to describe the details of the present 
terminal workload, so that the data may be 
adjusted for the future. Determine how this 
current test period relates to the normal sea- 
sonal peaks and valleys encountered during the 
year. If the terminal is a new facility replacing 
an existing one, then deta can usually be col- 
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lected for one point. If the terminal is replacing 
two or more existing terminals or has an 
entirely new mission, then information may be 
collected for several points, The designer, of 
course, would like to have complete informa- 
tion available to make his forecast, but he must 
be practical and use whatever information is 
at hand. The type of information which can be 
used for evaluating seasonal peaks and valleys 
is: 

Number of shipments 

Pounds handled 

Revenue dollars 

Number of loads 

Tabulate and analyze peak period. Estab- 
lish a logical basis for a peak period. Planning 
the facility to handle the absolute peak day 5 
years in the future is not logical. This would 
mean unnecessary building cost. Select a peak 
period somewhat lower than the average, 
depending upon evaluation of daily or weekly 
variation. For a small facility, a 40-door term- 
inal or less, a good rule of thumb is to take an 
average of the 10 highest consecutive weeks 
during the year and use this as « base to com- 
pare other periods of the year for which you 
are collecting detailed information. A larger 
facility deserves detailed analysis. Tabulate 
the daily or weekly date on a bar chart. Ex- 
amine it, and establish some logical cutotf for 
the peak period. Usually a design base which 
will accommodate the volume of 85 to 90 per- 
cent of the working days of the year will be 
suitable. 

3. Establish the design year planning base. 
The new terminal should be planned for 5 years 
hence. Site and yard space requirements 
should be planned for 10 to 20 years in the 
future to allow for expansion of the platform 
facilities and other facilities beyond the design 
year. Design year pesk should include the 
following: 

a. The current planning base 

6. Forecasted growth for inbound-outbound 
transfer and interline freight 

c. Acquisition of operating rights within 
present system including new distribution 
points and peddle routes 

d. Mergers with other carriers and possible 
consolidation of terminals in the same city 

6. Change in the freight pattern 

The design year daily volume should be in 
pounds, Be careful in projecting growth based 
on past revenue increases, because these usu- 
ally reflect rate increases, not actual growth 
of traffic. The final figure established should 
represent the planned peak design year day in 
terms of total pounds handied. Detailed infor- 
mation on current workload can therefore 
later be adjusted to refiect a future planning 
base. 

4. Tabulate data on workload availability. 
Set up the test period and accumulate 4 weeks 
of data by maintaining daily activity logs and 
records, The objective of this analysis is to 
provide complete information on all elemerits 
of the workload, to determine the time of its 
availability and what must be done with it. 
Daily activity logs should be maintained for: 

2. Inbound errivais by origin point 

b. Delivery loaded by route and interline 
carrier 


pacers 


c. Inbound break-bulk by origin and destina- 
tion points 

d. Interline and cartage received by carrier 

@. Pickup unloaded by route 

f, Outbound toaded by destination 

The availability loga should show the work- 
load arrivals in terms of units (or trucks), ship- 
ments, and pounds, and when it arrived. At the 
end of each day, summarize the information on 
the logs to show the workload availability by 
hour. At the end of the 4-week test period, 
summarize the vehicle and freight sotivity for 
the entire period in hourly increments. Review 
the daily results for a consistent pattern of 
vehicle and freight arrivals and for variations 
from the pattern, 

5. Evaluate future changes. Betore establish- 
ing the design year workload characteristics 
and specific terminal mission, determine those 
workload availability changes which might 
occur in the interim, either through manage- 
ment direction or from other sources. Key 
factors to consider are: 

a. Different closeout times at origin termi- 
nals 

b. Changes in routing between origin and 
destination terminals which may alter travel 
time 

c. Changes in cutoff times for interline 
freight 

d. Feasibility of replacing single trailer with 
double trailer operations, to reduce elapsed 
loading or eliminate combination loads 

e. Possibility that double trailer combina- 
tions may mean earlier arrival at new terminal 

f. Break-bulk traffic patterns may change by 
review of system operation 

For new areas to be serviced by acquisition 
of additional rights or by merger with other 
carriers, estimate the workload availability 
based on the location of possible new terminals 
and estimated freight volumes to be handled. 
Evaluate all of these factors, and establish 
the design year workload availability for the 
new terminal. 

6. Establish service objectives. The planner 
now has available » good description of the 
new terminal workload in terms of its content 
and availability, The next step is to establish 
two key factors: 


@ Required cutoff times for outbound 
loading 
b. Required time thet delivery vehicles 


should be available on the street 

The planner, therefore, will know when the 
workload is available and how much time the 
dock crew will have for processing the work- 
load. 

7. Establish distribution of traffic by out- 
bound destinations, The objective is to esti- 
mate the amount of traffic to be loaded over the 
platform to each outbound destination to be 
served. Tabulate the daily average test period 
weight in pounds to each destination. The pro- 
cedure is as follows: 

a. Tabulate daily average weight in pounds 
to each destination. 

b. Apply the forecasted growth factor to 
each destination for design year daily average 
weight. If forecasts are not available by desti- 
nation point, use the same growth factor for all 
points. 





c. List all new destination points acquired 
through operating rights or mergers with other 
carriers. 

d. Determine design year daily average out- 
bound weight for each new point. 

A similar analysis should be prepared for in- 
bound traffic. List all present routes, including 
commercial consignees and interline carriers. 
Evaluate these routes and determine whether 
future plans will call for rerouting and handling 
additional volume by more routes, improved 
delivery load averages, or more trucks on the 
same routes, Tobulate the expected volume 
of freight for each route. 

At this point, the planner should have ao 
complete description of the future workload, 
when it will be available, where and how it 
must be loaded, and what the loading and 
unloading — overall handling capacity required 
—will be for the design year day. 


NUMBER OF DOORS 


The number of loading and unloading doors 
required is based on the peak period during 
the design day. The peak doorway requirement 
may be for the inbound operation or a peak 
where the inbound and outbound overlap. The 
planner has already established the volumes 
to be handled, the destinations to be sorted, 
and the availability of freight to be unloaded. 
The number of doors for a given workload will 
therefore depend upon the number of destina- 
tions to be loaded inbound and outbound as 
well as the rates at which freight can be loaded 
and unloaded through a door. Typical truck 
terminal unloading and loading rates are shown 
in Table 1. These may be used if the planner 
has not already established loading and unload- 
ing rates for his own operation. The rates 
shown ere based on the number of pounds 
per hour which normally can be loaded and 
unloaded through a doorway based on a one- 
man operation. The rates also include time for 
spotting equipment. 

1. Calculate outbound doors required. For 
outbound, obviously the minimal requirement 
is one door per destination, Additional doors 
will be needed for destinations which have a 
greater volume of freight than can be loaded 
through e door in the required time period. Let 
us say that « carrier has four destinations and 
can load freight through a doorway at @ rate of 
6,000 Ib per hour. The design year requirement 
for the peak period during the design day has 
been established. The calculation is as follows. 

Example: There are four destinations, and 
the average loading rate is 6,000 Ib per hour. 





Pounds per Number of Number of 
hour to be doors doors 
Destination loaded calculated allowed 
A. .. . 10,000 17 2 
Bo on oce v0c0- 004 000 0.7 1 
Cs wavarsccnsb2, 000 4.2 4 
Oo . 2,000 0.3 1 
Total ... . 41,000 6.9 8 
As a rule of thumb, when determining the 


number of doors for each destination, round 
all decimal values of 0.3 to the next higher 
whole number, and drop all decimal values less 
than 0.3. When calculating the number of out- 
bound doors, be sure that all destination points 
are well defined. For example, Chicago might 
be « destination. There may be additional sub- 
destinations required such as Chicago proper, 
Chicago interline, and Chicago route truck. 
Each of these would have to be treated as 
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TABLE 1 Loading and Unloading Rates” 











Shipments 
-_ aaa "Average 
Type pounds Pounds per hour + 
Very small shipments + 150 2,000- 4,000 
Small shipments . . . 300 4,000- 5,500 
Average shipments. . 500 §,500- 6,500 
Large shipments 3,000 6,500- 8,000 


Unit loads § . 
Containers). . . 
Conveyor loading 


22,000-30,000 
17,000-21,000 
9,000-11,000 





*Aates based on steady flow of freight to or from doorway. Pounds per hour will decrease if freight flow is interrupted 
to pick or detail inspect shipments and to travel long distances between storage and shipping or receiving area. 

+ Rates are based on one-man operation, With two-man operation rates will increase 50 percent to 80 percent 

+ Includes large percentage of minimum shipments and one shipment delivery or pickup. Minimum service time is 6 minutes 


per vehicle. 


= pallet loads, skid loads, clamp loads, and slip sheet loads. 


Includes cages, metal, wood, and plastic containers. 


separate destinations if the freight is sorted 
for them and loaded separately, 

2. Calculate number of inbound doors. The 
number of doors for local delivery will depend 
upon the number of routes and the method 
used for servicing the route. Before calculating 
the number of doors, the operating plan must 
be established. The planner must know: 

a. The number of dropped trailers or trucks 
for interline or large customers 

b. Whether the pian calls for flooring freight 
and loading all trucks in sequence, or whether 
the inbound operation will be all or partially 
a cross-dock or direct-loading operation 

c. Whether all delivery vehicles will be dis- 
patched at once or whether there will be a 
second wave of local delivery 

Use the planning data developed to deter- 
mine the volume of freight for each route. 
Develop the operating plan, and provide 
enough truck spots for each route to be loaded 
at any one interval of time. 

3. Calculate number of doors required for 
unloading. The calculation of the number of 
doors required for atripping or unloading in- 
bound trailers or pickup and delivery vehicles 
is relatively simple. From the design day peak 
workload analysis, the planner knows the 
volume of traffic, its availability and how much 
must be stripped in a given number of hours. 
The only additional information needed is at 
what hourly rate he can expect » dockman to 
unioad freight through # doorway. 


Example 


A carrier's daily peak period is during the in- 
bound operation. The plan calls for dock crews 
to start in force at 2 A.M. and complete untoad- 
ing inbound trailers by 7 A.M. Workload avail- 
ability analysis shows that 300,000 Ib of 
inbound is available for stripping during this 
period, The elapsed time for the operation is 5 
hours. Stripping is planned at a continuous 
level rate; then the crew has 5 hours to com- 
plete the unloading. The plan will require strip- 
ping inbound vehicles ot » rate of 60,000 Ib 
per hour. Delivery can be loaded at an average 
rate of 4,000 Ib per hour through a door; then 
the number of doors required for stripping is: 


60,000 
4,000 
Similar calculations can be made for strip- 
ping pickup vehicles. Important factora to 
know are when the pickup is available, and at 
what continuous rate stripping should be 
plenned in order that the unloading be com- 
pleted in time to close out the outbound equip- 
ment on schedule. 


= 15 doors required 


SHIPMENT ACCUMULATION SPACE 


Accumulation space is needed to stage ship- 
ments so that they are ready for the pickup 
vehicle and for placing goods received prior 
to disposition. Shipments should be staged in 
an area convenient to the truck dock. 

Accumulation space may contain storage 
aids such as racks, bins, or shelves. Shipments 
may be accumulated on pallets, skids, carts, 
trucks, or in containers. The space might also 
be occupied with conveyor banks to accumu- 
late orders or merely contain cartons stacked 
on the floor. 

In an operation in which all freight is moved 
directly into vehicles spotted at the dock, 
accumulation space is not needed. In this case, 
the vehicle serves as the accumulation area, 
and having been filled with freight, is replaced 
with an empty. 

1. Determine peak accumulation. The 
accumulation space should be calculated for 
the design year. Adequate space must be avail- 
able for the total shipment accumulation 
votume for the peak hour of the day. The ware- 
house is picking orders st o certain rate and 
loading trucks st certain times. The accumula- 
tion space requirement, therefore, must pro- 
vide storage for the cumulative tote! of orders 
picked during the day minus the cumulative 
total of orders loaded out. By tabulating both of 
these cumulative volumes by hour, the planner 
can determine when the peak will ocour as 
well as what the peak volume needing to be 
stored will be. The peak accumulation for most 
facilities will generally occur sometime in the 
early afternoon, just prior to the peak arrival 
period for carriers. 

2. Calculate spece required. Convert the 
maximum accumuleted volume for the poak 
into cubic feet. Convenient conversion factors 
can be established for converting pounds or 
ceases into cubic feet. Finished goods, how- 
ever, are not accumulated in one solid mass. 
Additional spece must be provided for access 
and for separation of shipments by carrier. 
For most conditions, the allowance for addi- 
tional space is usually about 2% to 3 times as 
great as the actual cube of the product, There- 
fore, multiply the finiahed gooda cubic feet by 
the storage space utilization factor of 24 to 3 
to obtain total storage cubic feet required. 

3. Prepare block layout. The next step in 
planning the shipping acoumulation space is 
determining the number of aquare feet. The 
procedure is as follows: 

a. Determine the overall stacking height for 
the shipment to be stored. 

b, Divide the total storage cubic feet by the 
stacking height. 
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The result will be the storage area in square 
feet. 

Additional space must be provided for 
access aisles. Depending on the storage aids 
used, area requirements for aisles will range 
from 50 percent to 150 percent of the storage 
area, according to the size of the storage bank, 
type of equipment used, and whether aisies are 
used for more than one purpose. in most cas 
the allowance for aisles is equivalent to the 
storage space available. Prepare a typicel lay- 
out for one bay. Measure storage space and, 
based on aisle space needed, multiply the 
storage area in square feet by a factor of 1.5 
to 2.5. The total square feet should provide 
adequate space for shipment accumulation. 
Draw a layout of the configuration of the srea, 
giving the required number of square feet, and 
arrange the storage blocks on the layout as 
they actually will be. If adjustments must be 
mado in space allowances, make them at this 
time. 





. 


DOCK DESIGN AND SPECIFICATIONS 


The third major element in planning the ship- 
ping facility is to see that docks are the proper 
height for toading and unloading vehicles, that 
people and freight are protected trom weather, 
and that adequate space is allowed for access 
and parking. Once again, plan for the design 
year and allow for expansion. 

1, Determine vehicle parking requirements. 
Estimate the following for the design year: 
Company or contract carrier vehicies 

a#, If company trucks or contrect carrier 
vehicles are used for distribution, determine 
the maximum totel number and type of vehicles 
on site. This maximum number will generally 
occur on a weekend or over a holiday. 

5. Multiply the number of each type vehicle 
—such as 40-ft trailer, 18-ft straight truck, 
tractor with 40-ft trailer—by the square foot 
allowance for each different length of vehicle. 
Parking space for a vehicle should be 12 ft 
wide, and the length of the space should be 
the overall length of the vehicle plus 20 
percent. 


Parking space per vehicle, sq ft 
= (overall length, ft X 1.2) X 12 ft 


c. Add 
vehicles. 

d. Subtract space for number of vehicles to 
be spotted at the dock. 

e. Calculate truck apron ares, employee 
parking area, and service road area. Total area 
for combined facilities. 

Common carrier vehicles 

a. Estimate the maximum number and size 
of vehicles which could be waiting for a door 
position, and provide space for these vehicles. 

b. Keep apron and dock approach area clear 
to permit rapid removal and spotting of vehi- 
cles at the dock. 

2. Provide adequste maneuvering space. 
The length of o vehicle's parking space or 
dock approach is the greatest length for the 
tractor-trailer combination (stall length) and 
the apron length necessary to maneuver the 
vehicle in and out of the parking spot. The 
apron is measured from the outermost part 
of the longest vehicle to be accommodated 
or from the outermost part of any obstruction, 
such as a post or part of a building structure 
in front of the dock. As a general rule, the 
dock approach should be at least twice the 
length of the longest tractor-trailer combina- 
tion. 

The width for each new parking spot or stall 
should be 12 ft to accommodate the longer and 


total space requirement for all 


wider tractor-trailer combinations. This width 
can be used for outside parking or parking in 
an enclosed dock area. Use Table 2 as a guide. 


TABLE 2 Minimal Parking Space or Dock 
Approach Length and Width (Width —12 ft) 








Overall length Apron Dock approach 
of tractor-trailer, feet length, feet length, feet 
40 43 83 
45 49 94 
50 67 107 
55 62 117 
60 69 129 





3. Plan for good traffic flow. When prepar- 
ing the plot plan, include: 

a. Vehicle movement on site. Vehicles 
should circulate in a counterclockwise direc- 
tion. Making left-hand turns with large vehicles 
enables the driver to see more easily the tail 
end of the vehicle. 

6. Service roads. For two-direction traffic, 
roads should be 23 ft wide. This will allow for 
8 3-ft clearance between passing 8\;-ft-wide 
vehicles with a 1'4-ft side clearance. For one- 
way roads, the minimum straightaway width 
should be 12 ft. 

c. Roadway approaches and intersections. 
Gates ond approaches to roadways should be 
at least 30 ft wide for two-direction traffic and 
at least 20 ft wide for one-way traffic. For a 
right-angle roadway intersection, a minimum 
radius of 50 ft will be satisfactory for most 
vehicles. However, if the road is wider than 
20 ft, the minimum radius may be decreased 
to 35 ft. 

d. Pedestrian lanes. These should be located 
adjacent to a service road, but separated from 
the roadway by a physical barrier. The width 
of the lane can range from 4 to 6 ft, depending 
on the volume of pedestrian traffic. 

4. Provide proper dock height. Truck-trail- 
ere and pickup and delivery vehicies are not 
built to any specific bed height; therefore, 
docks for vehicles at plants and distribution 
centers cannot be constructed to one specific 
height. For most trailers designed to handle 
dry merchandise, the vehicle bed height will 
vary between 48 and 562 in. For some high- 
cube trailers with smaller wheels, the bed 
height will be less than 48 in. Truck chassis 
with “reefer” body will increase the bed 
height up to 6 in. Pickup and delivery vehicle 
bed heights will vary between 44 and 50 in. 
Vehicles with capacity loads can compress 
springs and change the bed height. A single- 
axle trailer bed height can change as much as 
6 to 8 in. 

To provide the best dock height for a facility, 
® survey should be made of the type of equip- 
ment used to determine the bed height of 
vehicles servicing the plant or distribution 
center. Different heights may be provided if 
all straight trucks arrive at one dock location 
and all trailers arrive at another. In general, 
selecting a dock height lower—rather than 
higher — will enable the driver to open or close 
vehicle doors while the truck is at the dock. 

5. Avoid pits and ramps. \t at all possible, 
grade the approach and apron area for the 
Proper dock height and keep equipment near 
level. If loading pits and ramps cannot be 
avoided, use the following guidelines: 

a. if @ ramp is needed, grade the approach 
to the dock so that the truck or trailer is nearly 
level. Equipment parked at o steep angle is un- 
safe to load and unload. If the front end of the 
truck or trailer is elevated too much, the truck 


root may strike the building when backing in. 

b. Although most loaded trucks are de- 
signed to pull e 15 percent grade, the start-up 
grade for pulling away from ea dock is much 
lower. In addition, dock facilities even if 
covered cannot be kept dry in wet weather. A 
3 percent grade is the maximum allowable for 
pulling away from a dock. 

6. Specity door height and width. Almost 
oll shipper-consignes facilities should have 
truck dock doors to provide security and dock 
area protection from wind, rain or snow when 
vehicles are not at the dock. For moat installa- 
tions, a 9-ft door width is recommended tor 
vehicles not perfectly spotted. Trailer widths 
may increase in the future to 102 inches. Door 
widthe greater than 9 ft will cause excessive 
loss of heat or refrigeration; doors leas than 9 
ft wide will require extra maneuvering of 
vehicles for spotting at the dock. 

To determine door heights, subtract the dock 
height from 14 ft. In most cases the door height 
will range from 9 ft 8 in, to 10 ft. This height 
will accommodate up to 13-ft 6-in.-high trailers. 
if only straight trucks deliver and pick up 
freight at the dock, the height of the door will 
range between 8 ft and 9 ft 4 in. 

7. Install permanent, self-leveling dock- 
boards. Installation of dock levelers enables 
faster turnaround of trucks and contributes to 
increased dock productivity. Permanently 
installed boards are safer to use than portable 
boards. The one exception to the use of dock- 
boards would be for facilities exclusively utiliz- 
ing conveyors to transport freight out of or into 
vehicles. 

The dockboard specification will depend on 
the following factors: 

a. Greatest height difference between the 
dock and bed of trucks or trailers serviced 

b. Type of materials handling equipment 
used 

ec. Type of loads handled into and out of 
vehicles 

d. Type of vehicle road equipment picking 
up or delivering freight 

After determining the maximum height dif- 
ference from dock level, the length of the dock- 
board can be calculated by using the allowable 
percentage grade for the type of handling 
equipment used, Allowable grades are shown 
in Table 3. 


TABLE 3 Percent of Grade for Material 
Handling Equipment 





Allowable percent 


Type of equipment of grade* 
Powered handtrucks...... . % 3 
Powered platform trucks... ...... 7 
Low-lift pallet or skid trucks... . . 10 
Electric fork trucks... 2.2. ...... 10 
a 16 





* Contact manufacturer and check manufacturer's specifications 
before operating beyond allowable percent of grade. 


Most stendard truck dockboard lengths 
range from 6 to 10 ft. For most applications, 
dockboerds should be 6 ft wide. Use 7-ft wide 
dockboaerd for loading or unloading unit loads 
with fork truck. 

8. Provide aree for access to trucks. A 
minimum area measured inside the plant from 
the edge of the dock should be kept clear and 
unobstructed for the movement of freight and 
materials handling equipment. The depth of the 
area must allow for maneuverability of mate- 
rials handling equipment in and out of vehicles 
and for two-way cross traffic behind the dock. 
1f dockboards are used, provide a minimum 


depth of 12 ft behind the inside edge of the 
board. If dockboards are not used, allow 15 ft 
from the dock edge, If conveyors are used 
to load and unload all freight, the requirement 
for a clear distance behind the dock edge will 
not apply. 

9. Provide for weather protection. An 
alternative to a fully enclosed dock is the instal- 
lation of dock shelters and canopies completely 
enclosing the space between the building and 
the rear of the vehicle. Dock shelters provide 
@ closure between the truck and dock doors. 
Canopies provide a roof over the dock and 
should be extended over the dock's entire dis- 
tance. In order to reduce the effects of wind, 
rain and snow, the installation of canopies 
should also include side panel walls extending 
from the building at each end of the dock area. 

Most shelters are designed to accommodate 
vehicles ranging from 10 ft to 13 ft 6 in. high. 
Dock shelters should be considered for plants 
and distribution centers which have the follow- 
ing characteristics: 

a. Plant site is located in cold, windy or wet 
climate. 

b. A large concentration of people work in 
the area and the adjacent dock area. 

c. Female employees, performing stationary 
tasks, are located near the dock area. 


Platform 





d. Long loading and unloading time intervals 
occur at the dock. 

o. There is a limited range of vehicle sizes 
picking up and delivering freight. 

Canopies should extend a minimum of 8 ft 
out from the building to provide adequate pro- 
tection over the rear end of parked vehicles at 
the dock. For level driveways, the outside edge 
of the canopy should be no less than 15 ft high 
to accommodate 13-ft 6-in. trailers. If the 
height of all vehicles using the dock is less than 
13 ft 6 in., locate the canopy 1) ft higher than 
the highest vehicle. 

10. Evaluate fully enclosed dock. The initial 
cost of constructing a completely enclosed 
dock facility, compared with an outside dock 
facility, may be justified if: 

a. Maximum security is needed. 

b. Plant site is located in cold, windy or wet 
climate. 

c. Vehicles are dropped for overnight load- 
ing. 

d. High value merchandise is handled. 

@. Merchandise handled is sensitive to tem- 
perature and water. 

f. A large concentration of people work 
in the area and the adjacent dock area. 

if a dock is completely enclosed in a building, 
the width of each dock position should be a 


edge 
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minimum of 12 ft wide. The overall clear height 
in the vehicle docking area should be a mini- 
mum of 14 ft higher than the highest vehicle 
or legal height. For most installations, this will 
be « 15-ft overall clear height. 

The back-in type enclosure is the most com- 
mon type of completely enclosed dock facility. 
For this enclosure, each vehicle dock position 
has its own doorway for direct access to the 
outside as shown in Fig. 1. The distance from 
the leading edge of the dock to the inside of the 
doorway where the vehicle backs in should 
exceed the maximum length of the vehicles 
using the facility or the maximum legal length 
of the vehicle combination by at least 5 ft. For 
most installations receiving tractor-trailers, 
an overall length of 65 ft will meet this require- 
ment. 


DOCKING FACILITIES 


The primary consideration in planning mod- 
ern loading and unloading facilities for motor 
transport equipment is to provide adequate 
space for efficient maneuvering into and out 
of loading position at properly constructed 
docks. No one plan will fit all requirements, 
but careful study of present needs and future 
possibilities will determine the type and size 
of facilities essential to efficient operation. 

There is, of course, no set of standard dimen- 
sions covering the space required for maneu- 
vering the many possible combinations of 
tractor-trucks and semitrailers into and out 
of loading position at docks or in stalls and 
driveways. However, the maneuvering space 
required is largely dependent on three factors: 
(1) overall length of the tractor-trailer unit; 
(2) the width of the position in which the vehi- 





Overall 


d / length of 
Enclosure enclosure 


15 Maximum 


cle must be placed; and (3) the turning radius 
of the tractor-truck which pulls the unit. Inas- 
much as 6 tractor-trailer uses slightly more 
space to pull out than to back in, all reference 





vehicle to maneuvering apron space is based on the 
length requirements for pulling out. 
ell 3! 12! (tractor- 
Dock spot trailer plus Length of Tractor-Trailer Unit 
Service | width 5 feet) | 
path The length of tractor-trailer units to be acaom- 


modated will vary in accordance with state 
laws and differing types of operation. Analysis 
of the specific problem will determine the 
largest vehicle to be considered. For the pur- 
poses of this discussion tractor-trailer units 
of 35, 40 and 45 ft are considered to be the 
most prevalent overall lengths. If an apprecia- 
ble volume of traffic is handled by “for hire” 
motor transport, it may be expected that the 
unit length to be accommodated will approxi- 
mate the legal limit in the stafe concerned, 
usually between 45 and 50 ft. It is obvious that 
commercial haulers will use the maximum size 
tractor-trailer practical for efficient operation 
within state limitations. In general, it may be 
| assumed that straight trucks can be accommo- 
| dated in the space required for tractor-trailer 








[ 


| 
| 
Tt oo | 


units inasmuch os it has been impractical to 
build trucks even approaching the length and 
| cubic capacity of modern trailers. In some 
{ states trains of more than one trailer are per- 
mitted. Such equipment is not being considered 





The maximum allowable width of a truck or 
trailer is 8 ft and it may be assumed that virtu- 
ally all units (other than those for light city 
delivery) are built to take full advantage of 
this dimension. 


a —_——— as it is assumed that each trailer in a train 
would be spotted separately. 
—;,—- —_ \ 
23° _ Vehicle path Service iz 
wide outbound road be Width of Position 
-y 





Z vemele path - inbound 





Fig. 1 


Back-in type enclosure. 
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NOTES: 


50-100' CLEAR 
(e) 





(A) Should be at least 6 in. over legal height for 


level area, more for slope. 
(B) Dock height, 48 to 52 in. for road trailers, 
44 in, for city trucks, 


(C) Concrete 


apran 


of the dimensions shown 


will accommodate trailers from 22 to 40 ft 


long. 
(D) 


Additional slab length recommended to sup- 


port tractor wheels. 


(E) General rule for distance required: 


total 


length of tractor-trailer times 2. 
Trailer width—s ft 
Trailer stall width—10 ft minimum, 12 ft 


recommended. 


Fig. 2. Recommended dimensions and clearances for truck loading docks. 


The consensus among transport and traffic 
men interviewed is that 12 ft is a very desirable 
width for stalls or truck positions. Slightly 
narrower position widths can be utilized when 
necessary but should be svoided in order to 
reduce the possibility of damage to equipment 
and loss of time for jockeying into position. 
Also, as position width increases, the apron 
space required for maneuvering will decrease. 


Trailer Dimensions Average dimensions of large 
trailers are shown in Fig. 2, along with recom- 
mended dimensions and clearances for dock 
structures. 


Turning Radii of Tractor-Trucks 


The turning radii of tractor-trucks have a defi- 
nite bearing on the apron space required for 
maneuvering equipment. However, because 
of the variation in this dimension among trucks 
of different types, capacities and makes, a high 
average turning radius has been used in arriv- 
ing at recommendations regarding space 


requirements. 

The requirements of heavy-duty unite with 
extremely long turning radii call for special 
consideration. If such equipment is a factor 
in any operation, a special study should be 





made to determine the space required. Units 
utilizing cab-over-engine truck-tractors have 
somewhat shorter turning radii for the same 
lengths and consequently require less apron 
space than units with conventional tractors. 
Many of these tractor-trucks are in use, but 
few shippers can count on their exclusive use. 


Apron Space Required 
The apron space required to maneuver tractor- 
trailer unite into or out of loading position in 


(c) Alongside other vehicles x 

wee es een e S 

a 

o 

l (a) Unobstructed dock , z 

| APRON |} | ies Q 
1e— SPACE —» ! 

'e— SPACE —> ° 


REQUIRED | 


(b) Post-supported canopy 


one maneuver has been worked out in practi- 
cal tests with standard equipment handled by 
experienced drivers. Inasmuch as a high aver- 
age turning radius has been arbitrarily used 
to provide a margin for differences in equip- 
ment, the variable factors were overall length 
and position width. The apron space required 
is measured out from the outermost part of 
any vehicle or other possible obstruction in 
the area of the maneuver (Fig. 4). 

In the case of a single-position unobstructed 
dock (Fig. 4a), the distance would be measured 
Straight out from the dock, However, if a can- 
opy or roof, supported by posts (Fig. 4b) should 
be present to protect the loading area, the dis- 
tance would be measured out from the posts. 
If it is necessary to spot a trailer alongside 
another vehicle (Fig. 4c), the distance would 
be measured fram the outermost point of the 
vehicle obstructing the maneuver. When a 
stall or driveway is involved (Fig. 4¢), the dis- 
tance would be measured from the outermost 
obstruction, such as a curb, pole, or vehicle, 
ete, 

It is highly recommended that at least the 
minimum apron space be allowed and that 
it be kept clear for the approach and maneu- 
vering of transport units. 

In locations where the proper space is not 
available for parking in one maneuver, trailers 
can be jockeyed into position. This, however, 
is a time-wasting, costly, and unsatisfactory 
process for both commercial and private trans- 
port operators. 


Overhead Clearance 


Standard trailers vary in height up to 12/4 ft. 
Consequently, it is recommended that 14-ft 
clearance be provided at docks or in yards, 
driveways, doors, stalls and interior roadways. 
Special transportation conditions such as 
delivery of large machinery may require greater 
clearance. 










REQUIRED 





e 
x 
eaeaeas 8 
a {d) Driveways and stalls 
e 
! ' © 
: ' ' z 
When designing for ramps, dips, or crowns : i a \ 
in the terminal area, special care must be ' i 
taken to provide clearance at the points te enaee « é 1 
indicated in the diagram. Actual dimensions | RE R * _ : 
must be obtained. Cab clearances are more ' QUIRED : 1, SPACE 
critical when the combination is jackknifed. 4 ! R SPACE—+4 
Landing gear height (A) may be as low as ' é ; EQUIRED ' 
10 in. ' ' 


Fig. 3. Critical points for clearance. Fig. 4 Apron space required for various conditions. 
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Fig. & Turning clearance for driveway. 


Roofs or canopies over loading docks should 
be constructed so as to avoid drainage into 
the loading area. This precaution will reduce 
the hazards of mud and ice and the resulting 
loss of traction. It is particularly important 
to prevent ice formation on the pavement where 
tractor and trailer are coupled. 


Traffic Congestion 


So far as possible, loading areas and ap- 
proaches should be free from general traffic 


and obstructions, Railroad crossings, auto- 
mobile traffic, parked vehicles, and material 
carelessly stored outside all contribute to 
delays in pick-up and delivery. If a right-angle 
turn must be negotiated in a narrow driveway, 
extra clear space should be provided on the 
inside of the turn to eliminate maneuvering. 

For instance, in a driveway 12 to 14 ft wide, 
the triangular area, formed by the inside corner 
of the turn and the two points 24 ft on each 
side of the corner, should be left clear. This 
will allow proper clearance for the turning 
radius of the tractor-truck and the cut-in of 
trailer wheels. 


Turning Clearance (see Fig. 5) 
Site 


Location: in selecting a site, consider the 
following factors: 

1. Proximity to pickups, 
connecting carriers 

2. Accessibility to main traffic arteries 

3. Obstructions such as bridges, under- 
passes, and railroad crossings 

4. Zoning 

5. Urban and regional plans; future growth 
pattern of city 

6. Transportation facilities for employees 

7. Utilities 

Grade: Site should be approximately level: 
maximum slope 3 percent; minimum slope for 
drainage, 1 percent. Storm drains recom- 
mended 60 to 75 ft on centers, 100 ft maximum, 


deliveries, and 
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Pavement: 6-in. concrete slab reinforced 
with 6 by 6 in. No. 8 gauge welded wire mesh; 
expansion joints 30 ft on centers. 

Fence: 2-in. wire mesh No. 9 gauge, 7 ft high 
including several strands of barbed wire at 
the top. Protect the fence from damage by 
trucks by placing bumpers or 2-ft-high earth 
curbs 5 to 15 ft from the fence, depending 
upon the type of truck using the yard. In car 
parking areas place bumpers at least 3 ft from 
the fence. 


Dock Building 


Orientation: If possible, place the long 
dimension of the building parallel to the pre- 
vailing storm winds. 

Column spacing: Depends upon stall width. 
Recommended stall width 12 ft, column spac- 
ing 24 ft. 

Width of building varies from 45 to 70 ft, 
depending upon the type of operation: usual 
figure is 60 ft. 

Height: Minimum clear interior height, 12 ft. 

Roof overhang or canopy projection—3 ft 
minimum, no maximum (the longer the better); 
usual figure, 12 ft. 

End walls: May be extended a similar dis- 
tance for better weather protection. 

Doors; Overhead type, 8 to 10 ft wide by 
8 to 9 ft 4 in. high; the larger sizes are more 
usual, 

Floor: Reinforced concrete designed for a 
live load of 150 to 250 psf; nonslip finish 
(float or abrasive). 

Bumpers: Wood usual; steel or rubber may 
be used. 

Steps: lron bar rungs set in concrete dock 
front are less expensive than stairs; provide 
one set of steps per four stalls. 

Light: 15 footcandles recommended; sky- 
lights optional. Floodlights arranged to shine 
into truck or trailer bodies are required, also 
floodlights for the general yard area. 

Heat: Required in northern areas; suspended 
unit heaters or radiant heat in floor slab may 
be used. 

Ventilation: Mechanical ventilation required 
if fork-lift trucks are used. 

Sprinklers: Recommended for entire dock 
area. 

(See Figs. 6 and 7.) 


Offices 


The office facilities may include any or all 
of the following: 


General office 
Message center 
Billing office 
Cashier 

Telephone room 
Foreman's office 
Office manager 
Terminal manager 
Operations manager 
Salesmen's room 
Record room 

Heater room 

Central checking 
Drivers’ locker room 
Transportation department 
Dormitory 

Cafeteria 

Drivers’ ready room 


Other Facilities 


Maintenance shop 

Fueling area (near shop) 

Weighing area 

Truck and trailer parking area (two parking 
spaces per dock stall recommended) 

Employee and visitor parking area 
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Truck Types and Dimensions 


Straight Truck 


Tractor-Semitrailer 


City Delivery Tractor-Semitrailer 


©) OX O C2 


Dolly Converter 


Tractor 





Doubles 








27’ DOUBLES 





29° 152" 
49° 10> 


40° SEMITRAILER 





Fig. 8 


“How Big Is a Truck—How Sharp Does It Turn,” The 
Operations Council of American Trucking Association, 
Inc., Washington, D.C., 1974. 
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Truck Types and Dimensions 





Conventional Semitrailer 





Typical Semitrailer 
Measurements 
















Doubles Semitrailer 
City Delivery Semitraiter 


Dolly Converter 
} 


76-77 in,.—=| 





RO 


S = Overall Semitrailer 32-45 fr(A) 22-28 ft 
Length 40 ft. most common 27 ft most common 
H = Overall Semitrailer = 
14 tA 4 hA 12-14 f1(A 


DH = Dock Height of 
Semitrailer Floor (44 in, Straight Truck) 


RO = Semitrasler Axle 
Setting 















LG = Landing Gear 10 in 4 in. for 
Raised Height Dolly Converter 


GO = Landing Gear 
Offset 


KS = Kingpin Setting 


12-64 in. 36 in. Std. |  1264in.36in. Std. | _ 12-64 in. 36 in. Sto 


(A) = Regulated by state law for various states & regions 
Dimensions for empty semitrailers 


Fig. 9 
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DESIGN CONSIDERATIONS 


Site Planning—Some Physical 
Design Guidelines 


Planning specific building sites in industrial devel- 
opments requires a number of considerations. 
These considerations include setback require- 
ments, truck loading and maneuvering depths, 
vehicular parking needs, building coverage, and 
rail service requirements. 

Building setbacks from the fronting street will 
vary between setting the building on the property 
line and therefore having a zero front yard, to 
a setback of 50 ft or more. If vehicular parking 
is placed in front of the buildings, and allowed 
on one side only, 40 to 45 ft should be provided 
for the driveway and parking stalls. If parking 
is allowed on both sides of the driveway, 60 to 
65 ft should be provided. Side and rear building 
setbacks usually will be less than front setbacks. 
They typically range from no setback required 
to 15 ft. Truck and rail loading needs may control 
building setbacks along side and rear lot lines. 

Truck loading and maneuvering depths from 
edge of dock to edge of maneuvering area ore 
variable depending upon anticipated traffic. Suc- 
cessful warehousing operation can occur with as 
little as 85 ft of truck docking and maneuvering 
depths, whereas the recommended depth for 
trucking terminals for larger trucks (45-ft trailer 
length) is as much as 129 ft. (See Fig. 1.) 

Vehicular parking needs will depend on build- 
ing use. Warehousing generally will have fewer 
occupants which enables auto parking to be ac- 
commodated near the front end of the truck load- 
ing orea. Higher densities will require devoting 
as much as one side of the building to vehicular 
parking. Seventy-five feet should be allowed for 
parking and landscaping if one aisle, and parking 
stalls on either side, are considered sufficient. The 
ratio of parking spaces required to building will 
relate to employee densities and to employee 
commuting habits. Keeping the area of pavement 
to the minimum required to accommodate parking 
needs will have significant effect on storm drain- 
age design. The developer, users, and public 
agencies will be well advised to design parking 
standards with this objective in mind and to pro- 
vide minimum parking with initial site develop- 
ment with provision for additional expansion as 
empirical studies indicate.’ 


source: Industrial Development Handbook, ULi—The 
Urban Land Institute, Washington, D.C., 1975. 

' Special Traffic Generator Study—industrial Genera- 
tions, Report no. 2 (Dover, Delaware: State of Delaware, 
Department of Highways and Transportation, 1973). This 
report prepared detailed analyses of 22 industrial users, 
the parking ratios ranged from 0.21 spaces per 1,000 
squore feet of floor area to 20 spaces per 1,000 square 
feet of floor area. The firm with the lower ratio manufac: 
tured chemical products, the firm with a higher ratio 
was a clothing manufacturer. Of the 22 industrial firms 
studied, 11 had ratios of less than one space per 1,000 
square feet of floor area; six had ratios of less than 
two spaces per 1,000 square feet of floor area; and 
only five had over two spaces per 1,000 square feet 
of floor space and with the exception of the one with 
20 spaces per 1,000 square feet of floor area, all of 
these were below a four-to-one ratio, 


To provide maximum return on investment, 
building coverage which gives the highest per- 
centage site coverage is generally desired by the 
developer, However, building coverage may be 
limited by zoning or by parking needs of the 
occupants. Building coverage above 50 percent 
often can be achieved for warehouses whereas 
offices and light manufacturing, with their sizable 
parking needs, may be in the 30 percent range 
of building coverage. 

Rail service requires about 15 ft from the cen- 
terline of the spur track to the rear property line 
when the drill or lead track is centered on the 
property line. If, however, the rail drill track is 
in its own right of way, then inside building rail 
service is most economical of land and improve- 
ment costs if the building can be constructed to 
the property line. An allowance of 150 feet should 
be made for bringing the rail from the lead track 
to a point parallel with the building. This is impor- 
tant in planning the distance from the building 
to the side property line because rail spur geomet- 
rics will require an easement on the property next 
door if the building must be set near the side 
property line. 

Building dimensions are variable; however, 
most structures fall within the square to two-to- 
one ratios of length to width. 


Platting Techniqués 

A primary objective in preparing o preliminary 
plan for industrial development is to provide maxi- 
mum flexibility. Because the needs of prospective 
users cannot be known in advance, the layout 
of streets and rail leads must be done to create 
a plan which provides lots of various depths. Lots 
200 to 300 ft in depth are popular. Large lots 


40° MINIMUM (FOR 
COUNTERCLOCKWISE 
TRAFFIC FLOW &) 





100' MINIMUM 
(FOR CLOCKWISE 
TRAFFIC FLOW 4) 


Fig. 1 





Truck loading and maneuvering configuration. 
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may range from 500 to 700 ft in depth. Establish- 
ing lots for such depths will permit later introduc- 
tion of a short cul-de-sac street to break these 
deeper lots into two medium-depth parcels. 

Cul-de-sac streets should end in a paved turn- 
around 100 ft in diameter. This diameter will ac- 
commodate larger trucks, including 45-ft trailers, 
and will allow a 180-degree turn without backing. 

A further objective of lot layout should be to 
minimize the number of at-grade rail crossings 
of major roads within the development, In areas 
with high density uses, such vehicular traffic inter- 
ruptions are particularly annoying; and automatic 
crossing protection is often required at the devel- 
oper's expense. 

Submittal of a preliminary plan to the commu- 
nity reviewing agency will establish a pattern for 
the orderly submittal of record plats. While prac- 
tices vary, it is desirable to make a minimum 
initial commitment when filing a record plat of 
roads and parcels. This minimum commitment will 
retain flexibility and will provide control over the 
amount of funds paid in filing fees, when these 
fees are based on area recorded. (See Fig. 2.) 


Rail Service 


When rail service to industrial developments is 
contemplated, the developer should contact the 
railroad company's industrial development de- 
partment as early as possible to determine which 
provisions are necessary for service. As ULI Indus- 
trial Council member O. G. Linde points out, such 
things as reciprocal switching limits, frequency 
of switching service, car supply, and general rate 
considerations, can be very important. He sug- 
gests, "A project might experience slow develop- 
ment simply because the development is located 
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Fig. 2 Utility and pavement relationship in on industrial park in St. Louis County, Missouri. 


outside reciprocal switching limits, thereby mak- 
ing it unattractive for industries to locate at a 
local station on one railroad when a significant 
share of their rail traffic originates or is destined 
on other railroads." 

Assuming the desirability of rail service has 
been determined and the mix of land to rail served 
versus nonrail has been determined by market 
studies, several engineering and design factors 
must be considered—including topography, soil 
conditions, drainage, existing improvements, 
right-of-way access, building setback require- 
ments, operational requirements, elevation and 
alignment of existing tracks, desire for in-plant 
rail service, and most suitable point(s) of intersec- 
tion with existing tracks. As ULI Industrial Council 
member Otto Pongrace points out, ‘The location 
of rail access and the direction of that access 
from the main line must be discussed with the 
serving railroad since they may object to the point 
and direction of service that is most desirable 
for the developer," 

While procedures vary, the cost of the lead 
track through the development is generally borne 
by the developer including the switch and spur 
track up to the property line of the individual 
tenant; the tenant generally pays for the remain- 
ing spur length. The railroad may participate in 
the costs of providing lead tracks to serve the 
several industrial sites within an industrial devel- 
opment through refunds to the developer based 
on car loadings. Switching tracks, sidings, and 
yards for storage may be necessary if required 
by the railroad, This additional trackage is of 
considerable value to the railroad since it facili- 
tates operations. The developer should negotiate 
the cost of such additional trackage with the rail- 
road. 

Historically, the community has not been in- 
volved in the provision of rail service. It has been 


the function of the developer to work with the 
railroads and share the costs based on mutual 
benefits. This function is in contrast to other onsite 
and offsite improvement such as streets and utili- 
ties. Frequently, communities have lent public 
powers such as improvement district financing in 
order to provide these facilities to further develop- 
ment of an employment and industrial tax base 
for the community [sic]. 

All rail service must conform to the requirements 
of the railroad company which will be operating 
over the facility. Also, rail service is subject to 
public service commission requirements. Many 
states have rules and regulations prescribed by 
lawful authority for clearances to or under adja- 
cent buildings, structures, or physical obstruction 
of any kind. 

Approval of railroad plans and construction 
is at the discretion of the railroad company. Close 
contact with railroad officials is desirable through- 
out all phoses of planning, design, and construc- 
tion. Agreements must be made between the rail- 
road company and owner for operation and 
maintenance of private tracks. 

The railroad company may furnish guidelines 
and standards for design. Every effort should be 
made to obtain the required information prior 
to any detailed layout. 

For design purposes, the following information 
should be obtained from the railroad: 


* maximum horizontal curvature and minimum 
tangent distances allowed for the type of 
layout, 

«= maximum grades allowed for transfer and 
storage, 

* vertical curve requirements and maximum 
rate of change of grade, 

« standard vertical and horizontal clear- 
ances—for lateral clearances, between cen- 
terlines of track and to fixed objects, 
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« turnout numbers to be used from the existing 
track and within the proposed layout, 

+ lead distances for the turnouts to be used, 

« weight of rail for existing track and for pro- 
posed track, 

«= typical sections for roadbed width, slopes, 
ballast, ties, and rail configurations, and 

« technical specifications. 


Track design standards, such as standard rail 
section, turnouts, guard rails, frogs, plank cross- 
ings, signals, and others, are available from the 
railroad company. 

Other design considerations include drainage, 
earthwork, slope stability analysis, crossings, 
rights-of-way, and special conditions required for 
the project. (See Figs. 3 to 8.) 

Whether done by the railroad or by the devel- 
oper, the construction of all tracks and appurte- 
nances should conform to the best construction 
practices as prescribed by the Manual of the 
American Railway Engineering Association 
(AREA). 

As a rule-of-thumb, when a development is rail- 
served: (1) the rail lead track and nearby street 
elevations will generally approximate one an- 
other; (2) the minimum radius of curvature of the 
track will be between 350 and 400 ft; (3) maxi- 
mum permissible gradients along spur tracks will 
be about 1% to 2 percent; and (4) the dock 
height should be set from 3.5 to 4.0 ft above 
top of rail of the spur track. 

In deciding whether to provide rail service, and 
what portion of a development should be rail 
served, it is important to consider the amount 
of land in an industrial development which would 
be consumed by rail service. Admittedly, some 
of this land would be in required yard setbacks 
but this area could be used for parking, truck 
loading, or in some instances, structures—if not 
required for rail. 
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Fig. 3 


NOTE 
SPUR LAYOUT REQUIRES EASEMENT ON ADJACENT 
PROPERTY EASEMENT CAN BE ELIMINATED BY 
MOVING RAIL SERVICE DOOR EASTWARD AND 
CONSEQUENTLY THE POINT OF SWITCH 


PROPERTY LINE AND 
CENTERLINE LEAD TRACK 
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TYPICAL PLANS 
FOR INDUSTRIAL TRACKS 


Typical Roadbed and Ballast Section 


Centerline of track 






Depth & width 


.~—— 12'-0” minimum 12’-0” minimum — Depends on area to be drained 
5-6" minimum 


























Ballast 1 
AREA* specification: 6” minimum | 
! **Sub-ballast 8” minimum 2 


12” minimum 


-_— 


Right of way 
Right of way 





Distance centerline of track to property line 12'-0” minimum 
(Plus ditch, plus 2:1 slope if required 


*American Railway Engineering Association 


“If natural poung does not provide good drainage, 8” of porous material must be installed. Note: No draining to be diverted to 
railroad ditches without consent of railroad and agreement with railroad. a 


Fig. 7 


TYPICAL CLEARANCE SECTION 
INSIDE BUILDING 








Centerline of track 





Clear height 


18’-0" minimum 











8-0" minimum 
Clearance Doorways 










8'-0" minimum 


Top of platform Clearance Doorways 





*8'-6" minimum + “X" 





8-0" minimum 
Refrigerator car 
*6'-6" minimum + 
“X" Box car 













Material, piles, or other obstructions 


Minimum clearance to centerline 
of track = 8'-6" 


2¥2" flangeway 






Top of floor or paving 


Refrigerator car | 





s Top of rail 2 





*Minimum distance can be reversed, as long as 8’-6” minimum + “X" is maintained on one side. Note: “X" = Add 1” per degree 
of curvature until car is totally on tangent track. 
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TABLE | Traffic Generation Vocabulary 


a 


Traffic Generation Rate (Vehicle Trips Per Day) 


Land Use 


Highly automated industry 
low employee density 
(refinery, warehouse) 


Light service industry .... 
single-lot industry 
(lumber yard) 


Industrial tract 
(5 acres) 
(machinery factory) 


Office campus 
research & development 
(research industry) 


Mixed central industry 
small industrial plants 


tee ee eee 


Density Number/Acre Number/1,000 Sq. Ft. Floor Area 
(Employees/Acre) Range Typical Range Typical 
5 2-8 4 0.2-1.0 0.6 
5-20 6-30 16 0.4-1.2 0.8 
20-100 30-160 70 0.6-4.0 2.0 
100 150-200 170 3-8 4 
Varies 10-100 1-4 





SOURCE: National Cooperative Highway Research Program, Report 121, ‘Protection of Highway Utility.” 


Traffic Generation 


Understanding the nature and extent of traffic 
generated by various uses of land is important 
to the industrial land developer in providing for 
adequate roads. Small land developments may 
not in themselves generate sufficient traffic to 
create an overload of the existing road network. 
On the other hand, industrial plants often gener- 
ate substantial traffic which must be accommo- 
dated by the road system. Standard values for 
the amount of traffic generated for various uses 
of land are not available; however, typical values, 
based upon experience, can be used. The traffic 
generated is generally expressed in terms of the 
number of trips per acre, or per 1,000 square 
feet of gross floor area. 


In traffic generation studies for industrial areas, 
the principal measure of density is employees per 
acre. The operations with lowest employee den- 
sity are highly automated industries or ware- 
houses supporting fewer thon 5 employees per 
acre. A second class is light service industry, gen- 
erally located on small parcels and having 5 to 
20 employees per acre. An industrial troct in a 
larger development with more intensive employ- 
ment may have from 20 to 100 employees per 
acre. One of the most intensive industrial classes 
is office industry (research and development), An 
industrial site of this type may support more than 
100 employees per acre. A fifth class is mixed 
industrial development which has a variable em- 
ployee density. Traffic generation rates are indi- 


cated in vehicle trips per acre and in vehicle trips 
per thousand square feet of floor area. (See Table 
1) 

As a general rule, one lane of pavement will 
handle from 800 to 1,200 trips per hour within 
the development. The actual number of cars ac- 
commodated within these limits is a function of 
several parameters including street layout, traffic 
control at intersections, and adequacy of high- 
ways serving the site, Therefore, all complex trof- 
fic movement should be analyzed by a traffic 
engineer to assure adequate design. 


By FRANCIS W. GENCORELLI, RA, AIA 


ESTABLISHING LIAISON 


In most building types, the initial step is site 
selection. In the new-plant project, a consider- 
able amount of time must be spent in establish- 
ing liaison with the client's organization and 
explaining the relevant problems to the client's 
planning team, The fact that most plant con- 
struction will be done by corporate clients 
makes it imperative that the source of respon- 
“sibility be clearly established. This will make 
it possible to avoid misunderstandings about 
the relation of the proposed type of plant to 
its site, to its output, and to the future poten- 
tial of the business. 

As the first step, an organization team con- 
sisting of responsible production and engineer- 
ing people should be established. Qualified 
outside counsel should then be selected. 

The team of internal production and engi- 
neering people should be freed from all routine 
duties so that they may concentrate on the new 
construction program. This is vitally important, 
since no one can do the kind of creative think- 
ing and reacting to creative thinking that a new 
project calls for if he is surrounded with the 
routine that is a necessary feature of every 
management procedure. 

An orientation period is necessary to tune 
everyone in to the right point of view. A gen- 
eral consensus about the project should pre- 
vail. Everyone should be made to realize that 
decisions on site selection and plant building 
design will have an immense influence on oper- 
ating costs and plant maintenance. It is impor- 
tant that the internal organizational team set 
itself to gather all necessary input information 
concerning the company's past growth, so as 
to have available necessary documentation 
for the future steps in the design. (See Fig. 
1.) 


Ht SECOND STEP—SELECTION OF PLANT 


To # larger degree than is readily apparent, the 
site has a direct influence on the ultimate effi- 
ciency of the plant through the effects of site 
factors on plant design and construction. The 
consultant should be selected before a site 
decision is made. In many cases management 
selects the plant site, pays for it, and then 
requests the outside consultant to design the 
plant. The outside consultant must then design 
around the site conditions. The owner and his 
internal organization, together with the out- 
side consultant, have many factors to consider 
in the survey of possible sites: physical, eco- 
nomic, legal, social, site size, climate, land 
topography, soil conditions, availability of 
raw materials, etc. These are too numerous 
to consider in detail, They are provided for in 
the following Plant Site Analysis Input Sheets 
used by the author's firm in the past (see Table 
1 and Fig. 2). 


THE THIRD STEP—PREPARING THE 
FUNDAMENTAL LAYOUT 


The design of an effective plant layout is a prob- 
lem of defining and responding to the analysis. 


Industrial 
INDUSTRIAL BUILDINGS, GENERAL 


it is a system of rational three-dimensional period, with the particular building project 
analysis and evaluation. From the input devel- built to serve only the needs of the next 5 
oped by the internal organization, the outside years —all of which can only be projected from 
consultant can analyze the existing flow activ- sales reports and anticipated markets. Expan- 
ity space requirements, primary and secondary sion by growth can be a fairly accurate pro- 
adjacencies, etc. It is imperative that the out- jection; however, expansion by acquisition 
side consultant be made fully aware of the cannot be easily determined. In one instance, 
idiosyncrasies of o particular product and a ® project increased by 300 percent during the 
number of products produced in similar pro- construction period because product lines were 
cesses. A plant can have a layout based on added through company acquisitions. 
production or on @ process. If a company pro- The following is the initial breakdown of 
duces a large quantity of a few products, then area allocations: 
fi ti th t. 
you function on a product fayout. If a company 4: Adimintatretion 
produces a great number of products, each i 
: : : 2. Employee facilities 

with relatively small runs but similar pro- 

‘ 3. Research and control 
cesses, then you design on a process layout. : 

‘ ; 4. Manufacturing 

In developing a new-plant project, it is obvi- 5. Wareh. 6 
ously very unwise to consider immediate needs 6. ' rete Soe 3 
only. The wise management will consider its 7. enc as eottsnarten 
needs on a long-range plan. The entire plant h Stee Snginee es 
site should be laid out for at least a 25-year Figure 3 shows area relationships 


PRESIDENT 


V P. RESEARCH Vv P. PLANT 
Vv. P. SALES AND CONTROL MANAGEMENT 





NEW PLANT OUTSIDE 
PLANNING TEAM CONSULTANTS 








Fig. 1 Organizational chart. 


TABLE 1 Rating Summary’ 





Site element Rating 

Labor supply and union history , sek Gagan 20 
Public utilities and water sales i. Heres 12 
Freight and transportation Snass ; 10 
Tax conditions 6 
Site characteristics es 7 
Population mix, growth, and projection . 6 
Human transportation . 4 
Protection: fire, police, legal er 4 
Local politics and attitude ivaiateratanh 8 4 
Local industrial mix. . ; Sina oun eaiomia woe a 
Climate ; 4 
Local living facilities . 6 
Local educational facilities 6 
Local recreational facilities 4 
Freedom from natural disasters _3 

100 





* Factors: poor, 1; fair. 2; good, 3; excellent, 4. To evaluate site, multiply point 
tating by factor. Site should rate 80 percent overall and rate at least good” in those 
elements that are of special importance 
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Fig. 3 Basic area relationships. 





(o) PRESIDENT 
300 SQ.FT 


(f) EXECUTIVE SECRE TARY 


85 SQ.FT 
Fig. 4 Office areas. 
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1, Administration 


The following organizational relationships 
must be worked out before the planning of 
this area can be developed: 


a. Reception Room 
Number of seats 
Receptionist — special or part of the general 
office, extra duties (typing, etc.), equipment 
b. Executive Area 
Private Offices — number, occupant of each, 
size of each, furniture and equipment for 
each, closets 
c. Departments and/or Divisions 
Accounting, bookkeeping, production, eto. 
d. Private Offices in Each Department 
Number, occupant of each, size of each, tur- 
niture and equipment for each, closets 
e. General Work Areas in Each Department 
Personnel in each, equipment in each, stor- 
age requirements for each 
{. Special-Purpose Rooms/Aroas 


Conterence room 

Library 

Projection room 

Mail and shipping 

Reproduction room 

Secretarial pools 

Telephone equipment rooms 

Hospital areas 

PBX room— type of board 
number of positions 

IBM room 

File room 

Private toilets and showers 

Stock and storage rooms 

Rest rooms 


a. General Information 


Interrelationship of person and department 
Clothing space 

Time clocks 

Water coolers 


| 


ails 


| 
| 
| 
| 
| 
| 
| 
| 
| 
150 SQ. FT | ee 4 


AUDITOR 
(SHARED OEree) [yl 
(e) ACCOUNTING 
130 SQ. FT. 
i | 
| | 
; OF | 
| | 
| \ 
Lew 


(1) GENERAL OFFICE SPACE 
NO OUTSIDE CONTACT 
48 SO.FT. 
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Special lighting requirements 

Plumbing requirements— special sinks, 
etc. 

Intercom requirements 


Our experience has shown that a study of the 
requests for space by department heads in pro- 
posed administration areas has resulted in 
subjective judgments based on ego-oriented 
requirements for space rather then objective 
judgments of function, The space standards 
shown in Fig. 4 should be used in planning the 
administration facilities. 

In order to develop plans as accurately as 
possible, the following program must be 
initiated; 

1. Survey of existing personnel, furniture, 
and equipment 

2. Determination of approximate square 
footage of each department 

3, Space snalysis interviews with depart- 
ment supervisory personnel to determine 
existing space problems, their views on future 
Projections, and the functional adjacencies 
of the departments 

4. Review of factors which would have an 
effect on both immediate and future depart- 
mental space requirements 

5. Area standards recommended 

6. Determination of square footage required 
for all departments with an itemized breakdown 
by type of space, i.e., private office space, 
general office space, and miscellaneous areas 

The projected requirements developed are 
based on the assumption that present policies 
and procedures will continue to apply in the 
future. Obviously, the company will initiate 
new policies and procedures and introduce 
new methods of operation. However, the extent 
to which any such changes would affect the 
projected area requirements could only be con- 
jectured. Therefore, to minimize arbitrary 
judgments which would tend to dilute the 
validity of a study, consideration should not 
be given to such possible eventualities. 


2. Employee Facilities 


Both the quantity and the quality of the product 
depend not only on the sequence, precision, 
and efficiency of the factories, tools, and ma- 
chines but on the proficiency, pride, and fit- 
ness—both mental and physical—of the per- 
sonnel. The development of factory design 
in recent years has become more and more 
concerned with creature comforts for the 
employeas. 

The facilities should be near the work space, 
80 that no time is lost getting back and forth, 
but they should be sufficiently insulated from 
the sighta and sounds of the work ares itself 
so that a real change of scene is provided, If 
8 pleasant outside view is available, it should 
obviously be used. (See Fig. 5.) 

A clear distinction should be made between 
quiet lounging places and recreation and cate- 
teria areas. The problems are interesting, the 
solutions may be various, but the reigning 
criteria seem to be constant—cheertuiness, 
comfort, and durability. 

The areas in this category include the fol- 
lowing: 


Cafeteria and kitchen 

Coftee lounges 

Recreation areas (indoor and outdoor) 

Quiet lounges 

Factory men's and women's lockers and 
toilets 

Office men's and women's lockers and 
toilets 

Mesting rooms 

First Aid and nurses station 


TABLE 2 Minimum Toilet Fixture Requirements (New York State Labor Code) 


No. of Water No. of Water} No MEN Wash 
MEN Closets Urinals | WOMEN Closets | or WOMEN Basins 

















81 100 
101-150 
151-160 
161-190 
191-220 


a Prwws?y nn] -0 
—_ 
COoO@m~wo | Vswnrwe- 


221-270 
271-280 
281 300 
301.340 
341 360 


ean~awao Qavivrraa 












361 390 7 
391 400 10 / 
401 450 10 # 
451 460 WW 3 
461 480 9 











481-520 
521-540 12 10 
541-570 13 10 
571-580 14 10 
581 630 










631 640 
641.660 15 12 
661 700 16 12 
701-720 +16 13 
721.750 













751 760 
761 810 18 14 
811 820 19 14 
821 840 19 15 
841 880 













881 900 
901-930 21 16 
931-940 22 16 
941 990 22 17 
991 -1000 

















Persons Accommadaied By 



















54° 54° 36° 36° 
CIRCULAR SEMI- CIRCULAR SEMI. 
CIRCULAR CIRCLILAR 
(8 each) (4 each) (S each) (3 wach) 







1:175 
176-375 
376575 
$76 775 
776 975 















976 1175 601 725 
576 675 126 850 

616 7715 #51 975 

976 1100 








Sor~o Wm Wr 





a 
eFwno- 





Industrial 
INDUSTRIAL BUILDINGS, GENERAL 











ADMINISTRATION 


OFFICE~MEN'S AND WOMEN'S 
LOCKERS AND TOILETS 


MEETING 
ROOMS 


QUIET 
LOUNGES 





CAFETERIA 
AND KITCHEN 


NURSES STATION 
AND FIRST AID 









EMPLOYEE PARKING 


COFFEE 
SHOP 


FACTORY-MEN'S AND WOMEN’ 
LOCKERS AND TOILETS 





RECREATION 
AREA 








RECREATION AREA 


MANUFACTURING 


WAREHOUSING 


Fig. 5 Employee facilities flow. 
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Fig. 6 (a) Layout by product. (b) Layout by process. 
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Fig. 7 Location of internal engineering. 
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Fig. 8 Boiler room clearances. 
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3. Manufacturing 


The trend toward automation has had a pro- 
found effect on plant design. Automation 
reduces employee density while increasing 
output. In terms of building area required, 
manufacturing space has diminished by some 
50 percent in the last 10 years for the same 
process, Needless to say, productivity has 
increased by close to 400 percent. 

As discussed previously, a plant can be 
designed under two different concepts, depend- 
ing on the product and the number of products. 
Product layout can be said to be linear while 
process layout is parallel. This can best be 
decided by a flow-activity study showing num- 
ber of products and the quantities of each. 
(See Fig. 6.) 

The importance of flexibility in internal con- 
struction cannot be stated strongly enough. 
Except in factories producing one product 
(@.g., automobile assembly plants), the need 
is mandatory, When a manufacturer is pro- 
ducing several products and one succeeds 
far in advance of the others, his plant must 
be flexible enough to handle this emphasis. 
The other product lines must be held back 
until an expansion program is begun. 

The following is a list of criteria for produc- 
tion-line evaluation: 

Ease of flow of materials 
Degree of flexibility 

Ease of expansion 

Ease of personnel movement 
Ease of supervision 

Least initial investment 

The outside consultant, working with the 
organizational team, can synthesize the above 
criteria to produce an effective plant layout. 
In any plant design, it is essential that the out- 
side consultant have available the detail for 
the present and projected manufacturing 
machinery. From this, the experience, knowl- 
edge, and imagination of the designer will yield 
the dividends. As used in the design of the 
administration spaces, templates or space stan- 
dards per machine must be established,” ar- 
ranged, and rearranged to produce the best 
organization of equipment and spaces. 


FP RrFon- 


4. Research and Central Facilities 


In the modern plant areas for research (product 
development) and control, laboratories are a 
must. As the size of the plant—and, in turn, 
laboratory facilities — increases, a strong case 
can be made for separating the two, which are 
basically similar installations. In the case of 
chemical, pharmaceutical, and dermatological 
plants, adjacent to each research laboratory 
should be a pilot plant installation which can 
produce, on a smaller scale, simulated manu- 
facturing processes. In extremely large manu- 
facturing plants, the research and product 
development facility should be in a separate 
building. 

Flexibility is mandatory in the layout of 
research and development facilities. Any re- 
search program can be maneuvered to concen- 
trate on a@ particular channel once the manu- 
facturing advantages of # particular area of 
research are promising. To effect this, all or 
most of the research personnel will be concen- 
trated on this product development. An in- 
flexible Isboratory layout can preclude this 
possibility. 

It is becoming more and more prevalent in 
industrial research and product development 
installations for a large company to take re- 
search contracts from smaller companies in 
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Fig. 9 Location of extemal engineering. 


the same industry. With the scarcity of profes- 
sionally qualified research people, this may 
be the only way for a relatively small industrial 
firm to get the necessary research work done. 

Control laboratories, on the other hand, 
must be immediately adjacent to the manu- 
facturing space and in many instances located 
in the manufacturing area. Recent federal regu- 
lations place an inspector in the manufacturing 
area, and he, therefore, is readily available to 
the control facilities. 


5. Warehousing 


The warehouse is the first area to feel the grow- 
ing pains and therefore must be designed to 
signal the anticipated expansion program. 
it must be compressible. As the raw materials 
and packaging materials supplier simplifies 
his materials handling problem, so he creates 





PARKING 











er 


FIXED FACADE 





NOISNVdX3 


EXPANSION 


a stocking problem for the manufacturer. Man- 
ufacturers, realizing the economies of carload 
or large-lot purchasing, are forced to make 
large capital investments in warehouse facili- 
ties in order to take advantage of these buying 
economies. There is, however, a point at which 
the law of diminishing returns steps in and 
no further economies can be expected. 

With the increase in automation control of 
a warehouse, the concept of a public ware- 
house becomes more realistic. Where the prod- 
uct permits, a completely flexible warehousing 
operation should be used. Not all the buying 
is done at the same time, and it is possible 
that, as raw-material needs increase, the sea- 
sonal storage of finished products may be on 
the decline. A flexible warehousing concept 
would permit intermingling of raw materials 
and finished products and create an efficient 
though seemingly unordered warehouse. 
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This scheme has worked, especially in a 
preexpansion condition. The traditional ware- 
house location should also permit initial expan- 
sion of manufacturing into its srea. Since 
warehousing is the least expensive capital 
construction, it is reasonable to build the ware- 
house after manufacturing has expanded. 
Rarely does the structural layout differ in manu- 
facturing and warehousing. 


6. Internal Engineering 


The single greatest error made in plant design 
is the placement of the internal engineering 
facilities. Invariably the inexperienced designer 
will centralize the heating and air-conditioning 
plant. But what is today centralized may, tomor- 
row, be right smack in the middle of your 
expansion direction. 

The centralization concept grows from a 
desire to cut down the service runs of this 
equipment. It is a false economy. In an earlier 
diagram the use of a fixed facade, where no 
expansion takes place was pointed out. The 
internal engineering facility should be placed 
in a linear relationship to this fixed facade, 
and preferably at its extremity. What is extreme 
at first construction is centralized in your 
future expansion, 

In many industries the development of roof- 
top combination air-conditioning and heating 
units is the answer. However these units are 
not developed for highly sophisticated climate 
control and often prove too limiting. They 
should only be contemplated where comfort 
conditions (75° to 80° dry bulb, 40 to 50 per- 
cent relative humidity) are adequate. Where a 
boiler plant is required for process work, its 
dual use for heating should be carefully ana- 
lyzed. A complete engineering feasibility study 
is required to determine what system or sys- 
tems should be utilized. (See Figs. 7 and 8.) 

It is most important to build internal en- 
gineering spaces 100 percent larger than 
initially required. Adequate space for mechani- 
cal and electrical installation is a prime and 
vital consideration in industrial design. 


7. External Engineering 


By external engineering | mean all the outside 
utilities and storage facilities required for a 
plant to operate properly. Parking, truck docks, 
tank farms, sewerage disposal plants, electri- 
cal transformer pads, pumping stations, water 
storage facilities for sprinkler systems, and 
industrial waste disposal plants are a few of 
these requirements. (See Fig. 9.) 

Since these are by nature permanent and 
expensive installations, they should not be 
placed in the way of any possible expansion. 
As in the case of the internal engineering, this 
external engineering facility should be placed 
along the fixed facade. 
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By RICHARD MUTHER 


Features most likely to be involved in a layout 
problem include: 

* Special or general-purpose building 

* Single or multistory construction 

* Shape of building 

* Basement or balcony 

* Windows 

* Floors 

* Roofs and ceilings 

* Walls and columns 

In addition to these, features of the site on 
which the building stands often affect the lay- 
out. Where this is so, the layout engineer must 
of course include them in his planning. These 
site features include: 

* Rail lines and siding 

* Highways and roadways 

+ Canals or streams 

* Bridges 

* Yard areas for storing, 
gardens 

* Outbuildings, such as storage tanks, water 
tower, well, pump house, incinerator, dump 
or burning area 

* Platforms, docks, ramps, pits, truck or 
rail wells 


parking, lawn, 


SPECIAL OR GENERAL-PURPOSE BUILDING 


The layout engineer should decide right away 
whether he wants a building custom-made or 
“bought off the shelf.” Special buildings gen- 
erally cost more and are less negotiable. They 
also have a way of becoming out of date as 
the product and facilities grow or shrink or 
change with new conditions. Yet, for many 
industries special buildings are essential if 
the plant is to operate economically. 

Plants having relatively simple forming, treat- 
ing, or assembly operations, as is the case with 
most consumers’ goods industries, favor the 
general-purpose building, Here is the general 
type of building that can produce several dif- 
ferent products with equal ease. Generally, 
this building is more permanent than its equip- 
ment or layout, The initial cost is less because 
of standard designs, standard building materi- 
als, and regular construction methods. These 
buildings can incorporate—just as well as the 
special plant—the “standard good features 
that an industrial building should have, regard- 
less of the type of production. In addition, 
general-purpose buildings can be converted 
readily to new products and equipment, to 
changing production requirements, or to new 
owners. This adaptability and resale potential 
gives the multipurpose building the edge. This 
means: use a special building only when neces- 
sary. But layout men can check this decision 
by reviewing the following list: 

Use general-purpose, or multipurpose, build- 
ing when these following items are important: 

* Initial cost 

* Possibility of selling it later for profit, 
a better location, foreclosure 


Practical Pian Layout, McGraw-Hill Book 


Company, New York, 1955 


* Frequency of changes in products, mate- 
rials, machinery and equipment, processes 
or methods 

* Speed of getting the layout into pro- 
duction 


SINGLE OR MULTISTORY CONSTRUCTION 


Early factories were generally three or four 
stories high. Because of limited transportation 
facilities they had to be built in cities, where 
land costs were relatively high, Also, their 
builders who used brick had to make walls 
thick enough to stand up, Therefore, they rea- 
soned, “Why not use this structure to support 
upper floors?” 

With the coming of inexpensive and wide- 
spread transportation for employees and of 
steel reinforcing or supports for buildings, 
companies began to build out of town. Land val- 
ues were lower and the plant could spread out. 
Today's trend toward large one-story buildings 
is thus a product of changing conditions. 

This does not mean that every new plant 
should be one story high, as some industrial- 
ists advocate. Plants built around a higher- 
than-one-story process should certainly have 
upper floors, Manufacturers who decide the 
advertising value of a downtown plant is impor- 
tant will have to use several stories to utilize 
their land economically. And we cannot under- 
rate gravity, even though power costs may be 
low. Again, when products are small and rela- 
tively valuable, as in diamond cutting or watch- 
making, there is considerable saving by con- 
centrating rather than spreading out. 

Use single-story construction, possibly 
including balconies and/or a basement, when 
the foliowing conditions exist: 

* Product is large, heavy, or relatively inex- 
pensive per pound 

+ Weight of equipment causes heavy floor 
loads 

* Large, more or less unobstructed space 
is needed 

* Land value is low 

* Land is available for expansion 


* Product is not adapted to gravity 

* Erection time is limited 

* Frequent changes in layout are anticipated 

Perhaps the most universally economical 
plant today is the so-called one-and-a-half-story 
plant (see Fig. |). This is basically one story 
but may include balconies or basement. 


SHAPE OF BUILDING 


Early buildings were narrow because they 
needed natural light. They expanded by extend- 
ing their ends and by adding cross buildings 
ina rectangular fashion, Today artificial light- 
ing is relatively less expensive. The number 
and frequency of production changes are 
greater. Therefore, emphasis today is on plants 
that are relatively square and not “honey- 
combed" or obstructed by walls. Such plants 
are built in rectangular sections, and expansion 
is by building additional sections onto the 
sides or end (see Fig. 2). 

Where land is limited, as in river valleys — 
or where property lines run at curious angles — 
the building must suit the limitations of the 
land itself. Dirty, odorous, noisy or vibration- 
producing operations should be segregated in 
separate buildings. Hazardous operations with 
fire or explosion possibilities also fall in this 
class. And service buildings used for adminis- 
tration, sates, personnel offices, and power 
plant—buildings that do not directly partici- 
pate in the flow of production—can also be 
set apart. Use the following lists to guide your 
decision in the matter of building shape. 

Use oa relatively square building when there 
are: 

* Frequent changes in product design 

* Frequent improvements in process 

* Frequent rearrangement of layout 

* Restrictions on building materials or sav- 
ings desired in amount of materials used (see 
Fig. 3) 

Use other shapes or separate buildings 
when there are: 

* Physical limitations of the land 

* Property lines at curious angles 





Fig. 1 


Features of the one-and-a-half story building: (a) Rail siding with car floor at level of plant floor. (b) Truck 
tailgate level with plant floor. (c) Shallow ramp down to basement; low ramp up to floor level. (d) Windows for base- 
ment lighting. (e) Balcony or mezzanine for supporting activities and/or production. (f) Two-story office building 
with entrance at ground level. 
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* Buildings that house operations that cause 
Cc dirt, odors, noise, vibration 
* Buildings that house operations not part 
of production 


* Buildings that house operations suscep- 
Planned expansion of early foctory tible to fire or explosion 


BAL 


Planned expansion of modern rectangular plont 


BASEMENT OR BALCONY 


A plant can hardly avoid having a basement 
. : when it is built on land that slopes. And this 
Fig. 2, Planned expansion of early and modem plant buildings. has very practical advantages. Some plants 
are built on the side of a hill for the express 
purpose of having motor-vehicle entries to each 
floor, This offers the advantage of entry to two 
or more levels with a minimum of ramp con- 
struction, and it allows receiving at one level 
and shipping at another with flow through the 
plant in a U-shaped path in the vertical plane. 

If you decide to have a basement, or if your 
new building has a basement, check to be sure 
it has these desired basement features; 

* Ample headroom 

* Good ventilation 

* Sound foundations 

* Ample lighting 

* Waterproofed walls 

* Floors free of groundwater seepage or 
flooding 

Partial basements may be of real value when 
a basement for production purposes is not 
needed. Heating plant, compressors, pumps, 





Area 
10,000 square feet 


100 feet 


Perimeter — 400 feet 


Areo 
10,000 squore teet 
Perimeter —500 feet 


50 feet 





100 feet 200 feet and other auxiliary equipment are well suited 
to location off the production floor. This also 
(a) (0) applies to other services such as washrooms 


and locker rooms, toilets, transportation aisles 
for material handling or personnel, storage 
for slow-moving parts, overruns, inactive tools, 
dies, fixtures, patterns, and the like. 

Certain processes may need a basement, 
as in large stamping-press work where special 
foundations are desirable and scrap collection 
is a big factor. It may be easier to excavate and 
build up machine foundations than to break out 
pits or install each foundation from floor level. 
Especially tall equipment may be placed in a 
basement so that its working level will be on 
the main floor. In fact, there are some plants 
whose main operating floor is little more than 
50 feet 50 teet sheet-metal plates for machine tenders to stand 

(c) (a) on; all the machinery rests on a basement floor. 
On the other hand, where ample headroom 


Fig. 3. Compare materials needed in the side walls of the four plans shown. Three plans, (a), (b), and (c), are over equipment is required, the layout should 
for the same size plant, 10,000 sq ft. But of the three plans, plan (a) has the shortest perimeter wall and will use not be confined in a basement. Extremes of this 
less materials than will plans (b) and (c). Plan (a) has one-third more floor space than plan (d), but the same wall are in large equipment manufacturing or ship 
area. Where material saving is of prime importance, the square plan should be advocated. (Factory Management & construction. Here cranes and large materials 
Maintenance.) prohibit basement use. Yet these industries 
often make use of balconies for their smatier, 
lighter work (see Fig. 4) 

Typical cases where balconies are used 
include: 

* Subassembly operations with final assem- 
bly of large units on ground level 

* Assembly operations with heavier forming 
machinery below 

* Light-machine operations with heavier 
machines below 

* Treating operations with forming opera- 
tions and assembly of bulky units on ground 
level 

* Supporting activities of all kinds to men, 
materials, or machinery—storage, washrooms 
or locker rooms, production offices, and the 
like—that can be kept off the production floor 

* Operating or servicing upper parts of tall, 
high machinery 

* Material storage and preparation area, 
including bulk material blending or packing- 
Fig. 4 Basic use and arrangement of basement and balcony. box making and distribution 
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WINDOWS 


Old factories had to have small windows be- 
cause of the cost of construction, The introduc- 
tion of large, steel-sash windows brought their 
cost down. Today windows are often cheaper 
than walls, On the other hand, windows make 
buildings more subject to changes in outside 
temperature. Plants having products or pro- 
cesses especially subject to changes in temper- 
ature, light or humidity find it better to have 
no windows at all. Chocolate factories, for 
instance, have to watch temperatures. Many 
of these plants control this condition by venti- 
lating and air conditioning, Their light is arti- 
ficial. Other plants reject windows because of 
the dust they let in, even with slightly pressur- 
ized air inside. 

The layout man who must contend with win- 
dows recognizes that they may both help and 
hinder his arrangement (see Fig. 5), 

The following is a4 list of points to check 
where windows may affect the layout: 

* Brightness or glare 

* Angle of light—morning and evening, 
winter and summer 

* Heat effects to personnel and/or materials 
from sun on windows 

* Resistance to wind, 
rust 

* Drafts on personnel when opened 

* Access for washing or repair 


shock, fire, acids, 


FLOORS 


The levels and strengths of floors are the most 
important floor influence on layout. Adjoining 
buildings, and even those far removed that 
may someday be connected to the main plant, 
should have floors at the same level, Handling 
systems can then be tied in without ramps or 
elevators. As for floor strength, it should be 
checked with the architect. 

Early factories had dirt or wood floors. To- 
day, various combinations of steel and con- 
crete give the least expensive floor, It wears 
well; itis strong and easy to clean, But workers 
who stand or walk a great deal object to the 
hardness of concrete floors. Also, certain 
materials dropped on concrete are likely to 
be damaged. Concrete is difficult to cut into 
to rearrange wiring or piping in the floor. 

Workers’ foot fatigue is overcome by pro- 
viding wooden or rubber mats. The objections 
of damage to dropped parts and difficulty of 
rearrangement can be met by covering the con- 
crete with wood block, wood flooring, or com- 
position block or coating. The following list 
gives floor characteristics desired, though no 
floor will have them all: 

* Various buildings at the same level 

* Strong enough to carry machines and 
equipment 

* Made from inexpensive materials 

* Inexpensive to install 

* Immediately ready for use 

* Resistant to shock, abrasion, conducting 
heat, vibration 

* Not slippery under any condition 

* Noiseless and sound absorbing 

* Attractive to the eye 

* Numerous colors available 

* Unaffected by changes in temperature 
and humidity, or by oils, acids, alkalies, salts, 
solvents, or water 

* Odorless and sanitary 

* Resilient enough to seem soft underfoot 
and to minimize damage to articles dropped on 
it 



















, Light intensity curve 
tii 


SS SS 
tier ine 


(a) 





b 3 








(d) 


Fig. 5 Good natural lighting relates to both window and roof design. Windows in a monitor roof (a) give good uni- 
formity and intensity, The use of roof lighting obviates the need for wall windows and is useful in large building 
areas and where there will be future expansion. The windows in a sawtooth root give reasonably uniform light, es- 
pecially when arched. But they cast shadows (b). At the left the worker stands in his own shadow; at the right his 
machine blocks the light. Nevertheless, where direct sunlight should be kept out, northerly directed windows of this 
type are not out of order. (From George Nelson: “Industrial Architecture of Albert Kahn, Inc.," Architectural Book 


Publishing Co.) 


TABLE | 


Generally Recommended Ceiling Heights 





Without overhead 


With overhead 





Type of production installations * installations + 
‘Small-product assembly on —— _— 
benches; offices 9-14 ft 10-18 ft 


Large-product assembly on 
floor or floor fixtures 


Maximum height of 
product ++ 75% 


Maximum height of 
product + 125% 


Small-product forming Height of Height of 
machinery + 100% machinery + 150% 
Large-product forming Height of Height of 


machinery + 125% 


machinery + 125% 





* Other than lighting and sprinkler, 
+ Air ducts, unit heaters, conveyors, etc 


* Easy to fasten machines and equipment to 

* Will dissipate static electricity and is non- 
sparking when struck 

* Easily kept clean 

* Large sections easily and quickly removed 
and replaced 


ROOFS ANDO CEILINGS 


Roofs and ceilings affect layouts chiefly by 
their height above the floor. Table 1 has some 
generally recommended heights for use as 4 
rule of thumb. 

Roofs and ceilings are also affected in many 
cases by the type of construction. Figure 6 
shows the several types of roof construction 
most commonly used, 

The usefulness of overhead space may be 
limited by what can be attached to the root 
or ceiling. Very few plants hang their ma- 
chinery from the roof or ceiling, But e great 
many suspend material-handling equipment, 
service pipes or wiring, and other equipment. 
Such considerations as natural light, heat 
conduction, and dust accumulation also relate 
to the type and condition of the roof. 


WALLS AND COLUMNS 


Unlike early plants which depended on thick 
stonework or masonry to hold up their walls 
and roofs, modern buildings place their load 
on beams and supporting structures, generally 
of steel or reinforced concrete. This way, the 
column carries the load and no wall is needed, 
except to keep out the elements. This is a great 
help to production for it means large, unob- 
structed working areas. 

Inner walls today are only partitions, When 
certain operations must be segregated, parti- 
tions that are generally built up in standard 
sections can easily be installed or removed, 
They can be made as high as necessary to 
shield or protect the area or can be suspended 
from the ceiling. This latter type of baffle keeps 
the floor area free but holds fumes, noise, heat, 
and the like from circulating throughout the 
building. 

One feature easy to overlook is the size of 
openings in walls. Doors that are too low or 
too narrow, for example, will limit the size of 
material-handling equipment. 

Even without interior walls, there is still 
the obstruction of columns used for roof sup- 


(@) 


(b) 


(¢) 


(a) 


(@) 


(f) 


(9) 


(A) 
Fig. 6 Typical types of roof structures. (a) Truss. (b) 
Sawtooth. (c) Monitor. (d) Bowstring truss. (8) Concrete 


arch. (f) Three-bay, or hightow, gable. (g) High crane 
type. (h) Cantilever. 


port to plague the layout man. These columns 
interfere with spotting of machinery, aisles, 
storage areas, and overhead handling equip- 
ment. Columns cause two basic problems: 

1. The way they line up tends to confine the 
basic flow patterns. 

2. Their individual location limits the loca- 
tion of all facilities, especially large equipment. 

The layout man will undoubtedly want to line 
up major aisles, stock shelves, and service 
lines with the columns, Large operations will 
lie lengthwise down through the bays with the 
wider spacing. Smaller materials and equip- 
ment will generally run in the narrowed spacing 
(see Fig. 7). 

As for columns that act as obstructions to 
the spotting of individual machinery and equip- 
ment, the layout man must plan a column 
arrangement that will tie in with his layout. 
Yet a lot of unnecessary money can be put into 
a building that calls for too-wide column spac- 
ing. Some layout men admit they always con- 
sult their architect and then call for about 15 
percent greater spacing than he feels is eco- 
nomically justified. Another layout problem is 
to take whatever column spacing and arrange- 
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Fig. 7 Column spacing. (a) Large operations line up in wide hays; small operations in wide or narrow bays. (b) Com- 
bination of two different column spacings — to take advantage of flow lineup with wide bays. 


ment is planned or already exists in the build- 
ing and use it to best advantage. By experi- 
menting with various alternative plans, it is 
often possible to juggle a neat arrangement of 
machinery, equipment, and supporting activ- 
ities into the column layout. Then the layout 
man can often use the columns to advantage 
as follows: 

* To support overhead handling equipment 

* To brace up storage racks 

* To fasten or fence in treating equipment 

* To support balconies, catwalks, auxiliary 
service lines, instrument panelboards, and 
machinery itself 

Since columns mean lost floor space, place 
against them and in between them other non- 
productive equipment that takes floor space 
(drinking fountains, drains, firefighting equip- 
ment, time clocks, and the like). 


SITE FEATURES 


Features of the site are important in any layout 
that involves expansion of buildings or a layout 
of more than one building. Rail lines and sid- 


ings, roadways, canals, and outbuildings may 
have to be provided, or, if they exist, may limit 
the layout or may have to be moved or altered. 
For railroad car and highway truck dimensions 
that may affect building features, see the data 
in Tables 2 to 4. 

The location of an underground storage tank 
will limit construction or heavy outside storage 
in that area; dust and smoke from a foundry 
building should blow away from the main ad- 
ministration building; rail siding curves can 
occupy an unusually large area, These and 
many features of the site may be involved in 
any layout other than those strictly within one 
building (see Fig. 8). 


RAILROAD CLEARANCES AND FREIGHT CAR 
DIMENSIONS 


Normal Clearances Nominal clearances are re- 
quired as a matter of safety between locomo- 
tives and cars, and structures near tracks. 
These sre averages for straight track—some 
companies and states require more as noted. 
The clearances are based on standard 4-ft 8'4- 
in, track gauge. (See Figs. 9 and 10.) 
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BAYSHORE HIGHWAY 
Fig. 8 External features such as highway, stream, roads, and property lines all influenced the arrangement of this 
site. This is the arrangement of the maintenance and repair facilities of an airline. (United Airlines.) 
In planning the arrangement of buildings, they should be laid out in relation to the overall site just as the individual 
machine and equipment layout relate to the building. A long-range plan of development for the entire site should be 
obtained so that buildings can be properly integrated with each other. 


TABLE 2 Freight Car Dimensions 
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A B C 0 E F G 

Length Level 

over Overall Overall Floor full Tare 
Type of car strikers, Inside tength width, Inside width height, Inside height height, capacity, weight, 

avo “Min. Max avg Min. Max. avg Min Max avg avg. cu ft avg. Ib 
Flat... , §3’-0" 36’-0" B60'-0” 10'-3" 8-6" —-10°-8" os 37-11" 48,700 
Gondola . 43'-0" 33'-6" 65'-0" 10’-4" 7'-6" 9'-6” 8'-6" 4'-B" avg 3/11" 1,775 42,800 
Hopper. . 35'-10" 34'-10” avg. 10'-5" 10'-3" avg 10'-8" 2,328 30,000 
Box 41'-9" 40'-0” 50'-0” 10'-8" 8'-5" g'.4” 14'-1" 7'-9" 10’-6" 3'-8" 3,468 48,200 
Automobile §2'-3” 50'-6" avo 10'-8”" 9'-2” avg. 15'-1" 10'-4" avg 3-7" 4,798 53,300 





Fig. 9 Clearances are for straight trace (A) and (B). 
Some railroads require an 8-ft minimum (C). In some 
states, this clearance must be increased (0). One 
westorm railroad requires a 24-ft vertical clearance above 


top of ties. 
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~ F— fF - 
mie 





Fig. 10 Typical railroad car data. 


Clearances for Curves Allowances must be 
made on curves, due to the increase in effec- 
tive width of equipment, The increase inside 
curves depends on the distance between truck 
centers and the increase outside curves de- 
pends on length beyond trucks. Tilt of equip- 
ment toward inside of curve due to banking of 
rails must be included as well as any slewing 
action caused by tire wear and other lateral 


TABLE 3 Average Truck-Bed Heights’ 





Height of 
Type vehicle truck bed, in 

1- to 1%-ton panel trucks 40-44 
1%4- to 3-ton medium panel or 

stake body trucks 40-46 
Large trucks and average 

truck-trailer units 48-52 
Largest and heaviest tandem- 

wheel, dual axle, semitrailers 

and full trailers 50-56 


eS 
*From Modern Materials Handling. 
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play. As a rule, the front of a locomotive will 
govern effective width for a foot above top of 
the rail and the rear of the cab for the re- 
mainder of the height. For preliminary calcula- 


tions of clearance outside curves, it will 
usually be ample to allow 1 in. per degree of 
curve plus 2 in. for all curves. For inside clear- 
ance, a general allowance of 1/4 in, in addition 
to the middie ordinate distance for a 45-ft 


ern 
OO 


TABLE 4 Highway Truck Dimensions 








Type vehicle Height Length Width 
Medium trucks 9% ft 34ft 7to 
7%, Mt 
Large trucks 
and trailers Wttmax. 45f 7ytt 
to 8 ft 

















chord will be sufficient 

In cases involving new construction, a 
sketch of clearances should be submitted to 
the railroad for approval. 


Tracks Entering Building Some reitronds permit 
special clearances when tracks enter coal 
tipples and buildings. Railroad company en- 
gineers can be contacted for requirements. 
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Classes of Research Facilities 


The Public Health Service divides research 
facilities into four classes: Class A Lebora- 
tories are designed with maximum capability 
for conversion from one program use to an- 
other. These ore primarily intended for re- 
search in the basic scientific disciplines of 
biology, chemistry, and some aspects of the 
physical sciences. The design criteria are in- 
tended to protect the integrity of individual 
research programa from interference by other 
research within the same structure and to 
reduce the possibility of infection or toxic 
hazards to personnel in present or future re- 
search projects. 

Class B Laboratories are designed with 
limited capabilities for conversion, This 
laboratory class is suited for a narrow range 
of activities in such disciplines as the social 
sciences, psychiatry, public health work, or 
epidemiology and could not be used for re- 
search involving the basic disciplines of 
chemistry and biology without major altera- 
tions in the heating, air conditioning, ventils- 
tion, plumbing, and electric power systems. 
The original design provides for individual 
room temperature control. 

Ciass C Facilities are designed for research 
support, including such structures aa stock 
barns, animal pens and runways, storage 
sheds, and utility structures, This class is 
considered functional without utility services 
and does not require noncombustible construc- 
tion, 

Class D Facilities are designed for special 
research functions that require a specialized 
environment. Their structural provisions 
render them inherently unsuited for conver- 
sion, The design criteria must be determined 
for each project. This category includes 
biotron or betatron buildings, hyperbaric 
chambers, germ free animal production facili- 
ties, biohazard control facilities, and other 
research buildings with specialized functions. 


Planning 


A health research laboratory building must 
have the capability to satisfy research opera: 
tional needs, allowing for variation both in 
research projects and in occupancy, for at 
least 10 years. Planners and designers must 
recognize that the structure will have to meet 
@ variety of functional needs, rather than the 
specific requirements of a single group of 
occupants. 

The most effective administrative device 
for planning a health research facility that 
will meet both current and future requirements 
is a written description of the total functional 
needs of the program(s) expected to operate 
in the building, Generally called the Program 
of Requirements (POR), this written descrip- 
tion lists the functions and operations that will 
be housed in the structure, the design criteria 


Health Research Laboratory Design, National 
Institute of Health, U.S. Department of Health, 
Education, and Welfare. Washington. D.C. 
1968 


for those functions, and their space needs. it 
also provides information on the projected 
staffing and the equipment which will be 
needed in the building. This written Program of 
Requirements is most valuable if it is prepared 
before any drawings snd preferably should 
precede the preparation of space function 
relationship diagrams. 


Space Blocks Where the first full occupancy 
staff is available to advise on the functional 
requirements of the structure, planning and 
design can be directed to smalier units of space 
such as individual laboratory modules, suites, 
or departmental laboratories. Where only eo 
small staff is available for planning the total 
long-range scientific r arch program and its 
apace needs, the administrator must approach 
planning and design with a different philoso- 
phy. 

In this situation, it may be best to consider 
the research programs in terms of functional 
space blocks ranging from 3,000 to 6,000 ft 
each. The size of the space planning blocks can 
be determined by using the POR to assess the 
anticipated programs and staffs that will 
occupy the building in the first phases of its 
occupancy. Generally, a space block is selected 
that will accommodate a group of two or three 
of the smaller programs, satiaty the moderate- 
ly-sized programs and that, in multiples, will 
meet the needs of the proposed major opera- 
tional units. 

For example, if the POR indicates that 4,000 
5q ft roughly equals the special needs of each 
of several functions, that there are a number 
of smaller functions requiring 1,000 and 2,000 
sq ft each, and some largér functions with 
space requirements of 6,000, 8,000, 10,000, 
12,000, and 16,000 sq ft, it is a reasonable 
approach to adapt a 4,000-sq-ft space block as 
@ planning unit. The utility systems, the 
circulation systems, and supporting elements 
are planned to make each one of the 4,000-sq- 
ft space blocks self-sufficient. It is then 
possible to assign one medium-sized program 
element to a space block, assign multiple 
smaller units to a single space block, and use 
several space blocks for one major component. 

Space planning strategy is associeted with 
the development of space function bubble 
diagrams. These diagrams can be used to re- 
late the individual space blocks functionally 
and to pool several space blocks to handle one 
major program. 











Building Shapes Planners and designers some- 
times try to meet laboratory functional needs 
with esoteric shapes and dimensions. Although 
circles, hexagons, and ‘tall slim towers may 
have esthetic appeal, none of them are as effi- 
cient as, or have the capability of, rectangular 
designs. Rectilinear laboratory equipment and 
office furniture and the anticipated continual 
interplay between rooms call for utilitarian 
solutions, Buildings with simple rectangular 
configurations, commensurate with standard 
laboratory equipment and furniture, and with 
unrestricted accessibility to mechanical utility 
systems, are the easiest to adapt to the chang- 
ing needs of research. 


Flexibility and Capability The term flexibility is 
frequently used in discussing the design char- 
acteristics of research laboratory buildings. 
However, flexibility should be interpreted with 
caution because most research laboratory 
structures should be designed with the con- 
cept of capability in mind. The structure's 
capability to meet varying ventilation needs 
for different research functions, its ability for 
temperature control of varying heat loads, ite 
capability to meet the needs for fume hood, air 
supply, and exhaust in different concentrations 
with time in various areas in the building are 
all critical. The ability to supply electric power 
in high concentrations to any localized area 
without the need to reposition electric dis- 
tribution lines within the building is « measure 
of the facility's capability to meet the needs 
of the research program that will eventually 
occupy the building. 

Flexibility is emphasized by considering the 
possible location and utilization of chamical 
fume hoods. Saying that the building can pro- 
vide for 50 chemical fume hoods is meaning- 
less unless it is specitied whether only up to a 
maximum of 10 can be utilized on any one floor, 
or whether the design capability is such that all 
50 can be installed and used on one floor. A 
more detailed examination of the building's 
capability might reveal that no more than two 
hoods could be installed in any one laboratory 
module due to the limitations on supplying 
and exhausting air in that particular room. 
This approach contrasts with the method of 
determining the location of hoods according to 
requests by the initial occupants of the build- 
ing. Providing supply and exhaust hoods in 
specific areas or rooms according to desires of 
the first occupant limits the capability of the 
building for future occupants. 


THE LABORATORY BUILDING ' 


To @ large extent the design of a laboratory 
building will be dictated by the heating, ventilat- 
ing, and air-conditioning systems, and the 
utility distribution layout. If these factors are 
carefully planned first, the laboratory building 
design will be an efficient one, and it will still 
be possible to plan for structural flexibility and 
growth needs as well as for engineering capa- 
bility. 

The module plan is the most useful for the 
design of health research facilities. This sec- 
tion will briefly discuss how various groups 
have met some of the challenges of research 
laboratory design, using the module as the 
basis for a grid pattern, Experience with indus- 
trial and academic Isboratories can prove 
instructive for those working with health-re- 
lated facilities. 


Planning for Flexibility and Growth 
Architects have been trying to develop com- 


prehensive systems which will relate the needs 


‘This section is based on an article by 
Jonathan Barnett in Architectural Record. 
November 1965, volume 138 


of various departments and disciplines and 
provide ways of sharing certain facilities, such 
as lecture halls and teaching laboratories. In 
addition, such a system can provide an archi- 
tectural recognition of the increasingly inter- 
disciplinary nature of much scientific research: 
for example, by placing bio-physics between 
biology and physics, with the capability of ex- 
panding in either direction. 

The system developed by Sir Leslie Martin 
(Fig. 1) consists of a reguler grid derived trom 
considerations of space, lighting, and an inte- 
grated system of structures and services. The 
grid forms 35-ft squares separated by 5-ft 
strips. Ducts and services can be introduced ot 
any point within these strips. The system is 
also divided vertically, with large areas such as 
lecture halls, workshops, and special labora- 
tories for heavy equipment at the lowest level, 
teaching laboratories above, and research 
areas on top. As shown in the drawings, the 
grid can be applied to a site, giving a rough 
indication of present areas and future expan- 
sion possibilities. Architectural development 
can go on in stages, in relation to the qrid, 
forming segments of a larger system rather 
than single buildings. 


Industrial Laboratories industria! research tacili- 
ties do not yet require such a comprehensive 
solution. Industrial laboratory space is likely 
to be more uniform than 4 university or govern- 
ment facility. The range of research is relative- 
ly narrow, and, as there is no strong tenure 
system, industry is less likely to design a 
laboratory around the requirements of oa 
particular scientist. At present, therefore, 
industry tends to think of new laboratory 
space in terms of adding blocks of a set size 
and type. The long-range outlook, however, is 
probably toward the more flexible approach 
already employed by the universities. 


University Laboratories The Chicago office of the 
architectural firm of Skidmore, Owings and 
Merrill has been working on the development 
of comprehensive laboratory grids for universi- 
ties (Fig. 2). Such grids lend themselves to 
growth of almost any shape and in almost any 
direction, 


Planning the Laboratory Complex 


There are four basic areas in any laboratory 
complex: the area for research itself; the ad- 
ministrative offices; general support tacilities, 
such as an auditorium or 4 cafeteria; and 
service facilities, such as shops and the boiler 
plant. The addition of teaching requirements 
does not change this pattern significantly. 
Elementary science courses are taught in 
special teaching laboratories and demonstra- 
tion lecture halls; but more advanced students 
are quickly integrated into the research organi- 
zation. 
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| TEACHING LABORATORIES 


2 SERVICE ROAD 


Fig. 1 
development that can be based upon it. 


The chief difficulty with the nonresearch ele- 
ments is to prevent them from interfering with 
the design of the research areas. A badly 
located auditorium or boiler plant can strangle 
expansion and interfere with efficient opera- 
tion. The most comprehensive method of avoid- 
ing such difficulties is the overall planning grid. 

A master plan must make provision for inde- 
pendent growth of all four of the basic elements 
of the laboratory complex, either through a 
campus type of development or through suffi- 
cient articulation and separation of each area. 


Research Areas The research portion of the 
laboratory is itself divided into several basic 
elements. Most research areas require desk 
space as well as bench space; and many 
experiments require some sort of controlled 
environment, with closely regulated tempera- 
ture and humidity, or the elimination of out- 
side contamination. Controlled environment 
installations and other ancillary facilities 
frequently cannot be accommodated within the 
ordinary research areas. In addition, scientists 
frequently wish to have conference rooms 
directly associated with research, and there are 
usually some fairly extensive storage require- 
ments, 


Construction Factors Economy of construction 
can conflict with efficient operation, Bench 
ereas and special installations require elabo- 
rate piping services and sir conditioning; desk 
space, conference rooms, and storage areas 
do not. Bench space and special installations 
are usually fairly large areas; desk space, 
conference rooms, and storage form smatlier 
units. In terms of economy, it makes sense to 
group like functions and like areas. and to 
separate desk space and conference rooms 
from research. Untortunately, most scientists 
prefer desk space to be near their research, 
and special installations need to be associated 
with research as well, 

The design of teaching laboratories provides 
an analogous situation, with less need for desk 
space but a requirement for preparation rooms. 
Resolving these contradictory requirements, 
while still providing for flexibility and growth, 
is perhaps the most difficult problem in design- 
ing a laboratory. 

The possible solutions range from placing 
all desk space in a separate building to incor- 
porating all offices within the laboratories. 
The degree of separation possible, and the ratio 
of one type of space to the other, varies from 
discipline to discipline. Figure 3 shows some 
of the possibilities, within a flexible space 
system which can be used for either purpose. 

The comparative study of eight different 
teaching laboratory layouts (Fig. 4) assumes 
that all office space is located in o separate 
wing. Each method of organization is evaluated 
in terms of economy of construction and 
mechanical equipment, circulation, and flexi- 
bility. 


5 RESEARCH AREAS 
6 UNDERGRADUATE AREAS 


3 LieRARY 
4 LECTURE ROOM 


Studies by Sir Leslie Martin of a comprehensive planning grid for university laboratories and of the type of 
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A comparison of four basic types of indus- 
trial laboratories is shown in Fig. 5. The first 
one places the desk space within the laboratory 
itself. The second places the offices on one side 
of the corridor and the laboratories on the 
other, The third plan provides core laboratories 
and perimeter offices; the fourth provides a 
peripheral corridor and interior laboratories, 
with the desk space again incorporated in the 
reasearch area. These four plans are representa- 
tive of standard practice: most laboratories 
will be found to conform to one or another of 
these basic classifications. 

There are, however, other possibilities. 
Eero Saarinen's design for the IBM Research 
Headquarters in Yorktown Heights places both 
laboratories and offices within a peripheral 
corridor system. If one accepts the concept 
that all working accommodation should be in- 
terior space, this is a highly efficient and 
consistent method of organization, 

Some taboratories are organized as towers, 
rather than horizontally, Ulrich Franzen's 
laboratory tower at Cornell (Fig. 6) also pro- 
vides interior accommodation, with labora- 
tories that can be entered either directly from 
the corridor, or through the offices. Vincent 
G. Kling's science building at Barnard College 
is a tower, as are, of course, Louis |. Kahn's 
Richards Medical Laboratories at the Universi- 
ty of Pennsylvania. Kahn's first towers provide 
completely undifferientiated space, which can 
be used as laboratories, offices, or corridors. 
The later towers have desk space around the 
periphery on some of the floors. The plans of 
both of these buildings are also illustrated in 
Fig, 6. 


UTILITY DISTRIBUTION 
General 


Utility services within a research laboratory 
building require a great deal more emphasis 
than is customary in the design of the average 
building. Heating, ventilating, and air condi- 
tioning systems and the multiple pipes of the 
various laboratory services such as water, gas, 
vacuum, and oxygen create a demand tor cubic 
space as well as floor space. In more recent 
designs, utility systems have taken a higher 
percentage of the gross area, with consequent 
reduction in net space. This special aspect of 
the research laboratory building sometimes 
comes as ® surprise to architects and engi- 
neers whose experience has been mainly with 
commercial buildings, which need much less 
utility service capability. Associated with this 
need for additional space for utility services is 
the need to provide functional space for the 
unseen occupants of the building: maintenance 
and operating engineers, and the craftsmen 
who provide for the continual changes and ad- 
justments in utility systems which mark an 
active research program. 
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Fig. 2. (a) Laboratory planning grid by Skidmore, Owings and Merrill. A system of square bays which accepts either 
a diagonal or a rectilinear planning grid. Column clusters mark out circulation areas or service shafts. (b) A building 
unit in this system which employs a diagonal grid, and some laboratory arrangements that would be possible. 


Selection of Systems 


Selection of the utility distribution systems 
strongly influences the configuration, design, 
and cost of a research laboratory building. The 
type of utility system used should be selected 
as early as possible in the planning process, 
always before the room arrangement is fixed. 
Room arrangement and equipment location 
should follow the utility distribution pattern 
once this has been standardized. Arranging 
rooms and equipment according to the prefer- 
ences of the first occupants usually results in 
costly, complicated utility distribution systems. 

Planning a nonstandard room arrangement 
makes it difficult to visualize— without elabo- 
rate mockups—the configuration of space and 
equipment in the completed building. Then too, 
successive occupants are not always happy 
with the room arrangements selected by the 
first occupants, The rearrangement of plumb- 
ing and duct systems to meet preferences of 
successive occupants is usually costly unless 
these systems are installed on the standard 
repetitive pattern. Then a minimum of time and 
materials is required to rearrange the ventila- 
tion, lighting, and the plumbing and draining 
systems. 


Standard Configuration 


Utility services should be laid out with an 
identical configuration for every floor. This 
tayout should be designed to meet the capa- 
bility needs of the programs that will occupy 
the building over its life and with appropriate 
consideration of costs. Where it is not practical 
to provide an identical layout in each floor, a 
standard utility layout should be established 
for the floor which requires maximum utility 
services and this standard used for all the 
other floors, with deletions made where it is 
anticipated the services will not be needed for 
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a considerable time. The arrangement of utili- 
ties should be such that installation of missing 
portions of the plumbing and duct systems 
can be made with a minimum of labor and 
materials. 

It may be difficult for the architect and the 
initial user to accept an arrangement of space 
based on a standard utility and mechanical 
system distribution system rather than on the 
preferences of the first occupants of the space. 
This is somewhat similar to installing water 
mains, gas lines, electric power lines along the 
streets of the city, and then building the houses 
on lots in such a way that they can be con- 
nected to the public utility systems. It would 
be uneconomical and exceedingly difficult to 
maintain adequate service in the future if the 
building utility supply mains were installed in 
the streets according to the needs of each 
individual house. 


Types of Systems 


Utility services are usually provided within a 
research laboratory building by either a 
horizontal or vertical distribution system or a 
combination of the two. Five systems are gen- 
erally used to distribute laboratory utility 
services: 

* The utility corridor system 

* The multiple interior shaft system 

* The multiple exterior shaft system 

* The corridor ceiling with isolated vertical 
shafts 

* The utility floor system 


Utility Corridor System in the utility corridor de- 
sign all service mains and ducts are brought to 
the various floor levels by means of a vertical 
central core which distributes the utilities by 
vertical mains, usually from a basement, some- 
times from a roof mechanical room, The hori- 
zontal distribution of utilities from the central 
core may be at the ceiling and downward to 
individual casework or it can be directly along 
the floor through the wall in the pipe space 
behind the base cabinets. 

This design provides access for maintenance 
and service personne! to the utility piping and 
duct work throughout the life of the structure. 
It has a high degree of flexibility for meeting the 
needs of changes in research program and has 
a high capability to meet a wide range of 
criteria with regard to environmental control 
and ventilation, temperature controls, lighting, 
electric power, etc. Its efficiency in terms of 
the net assignable area and the gross area is 
not high. It usually runs somewhere between 
50 and 60 percent. 

The utility corridor design is most applicable 
to multistory buildings— with a square rather 
than rectangular shape—and it should be used 
with reservation for laboratories with only one 
or two floors. This system results in function- 
ally efficient laboratory buildings, It is ex- 
tremely useful where future expansion, either 
horizontal or vertical, is planned and is par- 
ticularly adaptable to those arrangements 
where offices with window exposure are 
separated from the interior laboratory units. 
In its simplest form the system provides for 
a single large room on each side of the utility 
corridor, The first refinement of this basic 
plan is the horse stall arrangement, which 
provides for partitions separating the various 
work areas but provides for no doorways or 
divisions from the circulation area around the 
perimeter. The refinement continues with the 
installation of walls and doors to separate the 
circulation perimeter from the laboratories. 

1. Advantages 

Excellent flexibility 
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Fig. 3 A comparative study by Skidmore, Owings and Merrill of different ratios of office and laboratory space possi- 


ble within a single, flexible system. 


Moderately high initial cost 

Low modification cost 

Low replacement cost 

Low cleaning (maintenance) cost 
Permits full utilization of walls 
Modifications do not interfere with 
conduct of work in adjacent modules 

2. Disadvantages 

Fair net to gross area efficiency which 
improves when units are located in 
parallel, thus saving one corridor 

All rooms are “inside rooms” 


Multiple Interios Shaft System This sytem pro- 
vides for concealed utilities with duct work 


and plumbing services in a series of regularly 
spaced shafts located either on both sides or on 
one side of a circulation corridor. All service 
mains and ducts are brought vertically to the 
various floor levels either upward or down- 
ward from the mechanical room, The shafts 
are located in esch (or alternate) laboratory 
module or room on both sides of the central 
corridor, Distribution of utility services from 
the vertical shafts into the laboratory working 
areas is generally in the pipe space behind the 
laboratory benchwork. With the exception of 
the plumbing drains, in some designs the utility 
services are extended from the utility shaft 
below the ceiling in the laboratory and then 
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Fig. 4 Comparative study of different teaching laboratory layouts by Hellmuth, Obata, and Kassabaum, with an 
evaluation of each in terms of economy and flexibility. 


downward to the laboratory benches. The 
interior utility shaft system is not a good selec- 
tion for buildings with only one or two stories; 
it is most efficient in multistory buildings and 


hoods 


corridors 


is frequently found in those with a long rec 


individual supply and exhaust of fume 


Servicing interferes with traffic flow in 


1. Advantages 
Good flexibility 


Moderate initial cost 
Moderate modification cost 


Moderate net to gross area efficiency 


tangular shape. 

1. Advanteges 
Good flexibility 
Moderate net to gross area efficiency 
Moderate initial cost 
Moderate modification cost 
Moderate replacement cost 
Easier to service than the exterior shaft 
system 

2. Disadvantages 
More expensive and not as flexible as 
exposed systems 
Available space usually does not permit 


The Multiple Exterior Shaft System This system 
brings service mains and ventilation duct work 
to the individual floor levels by a series of ex- 
terior wall vertical shafts located at each or 
alternate laboratory rooms or modules. Utility 
services are distributed from these exterior 
shafts into the laboratory rooms by means of 
the pipe space behind the base cabinets of the 
fixed equipment, or at the ceiling level. The 
multiple exterior utility shaft system generally 
should be considered only for multistory 
laboratories since its cost does not justify its 
use for one- or two-story buildings. 


Moderate replacement cost 

Low cleaning (maintenance) cost 
Permits full usage of walls 

Utilities are common with duct work and 
drainage systems 

Good appearance 


2. Disadvantages 


More difficult to service or modify than 
other recommended systems 

Requires removal of one section of case 
work 

Modifications interfere with conduct of 
work in adjacent modules 


More expensive and not as flexible as 
exposed systems 

Available space usually does not permit 
individual supply and exhaust of fume 
hoods 


The Corridor Ceiling Distribution In this system, 
utilities are located in the corridor ceiling and 
in some cases above the ceilings of the rooms 
on each side of the corridor and are supplied 
by one or two vertical pipe shafts. Distribution 
from the ceiling mains to the laboratory areas 
may be downward to the floor and upward 
through the floor above in order to supply two 
floors from one ceiling distribution arrange- 
ment. Generally, it is preferable to provide the 
distribution downward within each room to 
avoid perforation of the floor slab and conse- 
quent leaks and flooding due to accidents in 
later years. 

This system is commonly used in research 
buildings with only one or two stories or 
where o single research floor is inserted in a 
multistory building primarily designed for 
other than research purposes. Designs employ- 
ing exposed utilities are ideal for two-story 
or one-story-and-basement buildings where 
economy of construction is o major considera- 
tion, 

1. Advantages 

Excellent flexibility 

Low first cost 

Low modification cost 

Low replacement cost 

High net to gross sree efficiency 
Modifications do not interfere with 
conduct of work in adjacent modules 

2. Disadvantages 

Requires increased ceiling height for 
same clearance 

Limits installation of wall cabinets 

Increased cleaning (maintenance) costs 

Requires independent type of air duct 
installation and drainage system 

Unsightly 


The Utility Floor Distribution System This system 
probably provides the maximum of flexibility 
and capability in research laboratory struc- 
tures. Utilities, consisting of the duct work and 
the plumbing systems, are in separate floors. 
From the supply, the service mains and truck 
ventilation ducts are brought to each individual 
utility floor by means of a centrally located 
vertical shaft or tower, Then distribution is 
made laterally on each utility floor with final 
distribution made by penetrating the floor 
below or above to service the research labora- 
tory areas. Although this system has almost 
unlimited flexibility, its cost is high and it has 
an extremely low net gross area of efficiency. 
This system is primarily suitable only to multi- 
story buildings and is not o good selection for 
one or two stories. 
1. Advantages 
Excellent flexibility to any portion of room 
Low modification cost 
Low replacement cost 
Modifications do not interfere with 
conduct of work in adjacent modules 
May be used with up-feed at every floor 
or may be combined with down-feed and 
located at every third floor 
2. Disadvantages 
Very high first cost 
Low net to gross area efficiency 


Plumbing Systems 


A plumbing system for the health research lab- 
oratory should be suited to the type of utility 
distribution system selected. 
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Fig. 5 Four plans by Walter Kidde Constructors, Inc. showing different basic methods of organizing an industrial 


laboratory. 


Scope This discussion is limited to the piping 
systems within the laboratory building. Cri- 
teria for outside utility piping, water and sew- 
age plants, and pumping stations are not in- 
cluded. 


Flexibility and Capability Here again design in- 
corporating long-term flexibility and capa- 
bility is important. Focusing on the needs of 
individual laboratories or investigators leads 
to emphasis on the service piping or small 
services of various sinks and case work. 
Future revisions to such a system usually in- 
volve removal of the custom-provided service 
lines and either a relocation or resizing of the 
trunk mains in the building—a very expensive 
procedure. 

The desirable approach is to determine 
plumbing service requirements either by floor 
or by large zones and to provide @ trunk or a 
main distribution system that will reach all 
portions of the building. This should be sup- 
plemented by branch fines available to all 
rooms and spaces within the structure. Rooms 
and laboratory equipment can then be con- 
nected by small-size service piping to the 
nearest available branch drain bent or pres- 
sure service pipe. 

As an example, plumbing stacks can be 
located to provide drainage capability within 


10 ft of every square foot of the building, or 
plumbing vents and drains can be designed to 
provide drainage service within 20 ft of every 
square foot of the building. 

Standardized laboratory services such as oxy- 
gen, vacuum, compressed air, hot and cold 
water, and gas should be designed so that the 
lines can be taid in parallel with a minimum 
of joints and elbows but appropriately equipped 
with valves to permit rearrangement of 
individual spaces without shutting off large 
areas of the building. 


Code Requirements tt is assumed that local gov- 
erning codes will be followed. The following 
national codes may siso be used for guidance: 
The American Insurance Association (formerly 
NBFU), The National Fire Protection Associa- 
tion, The American National Standards Asso- 
ciation, The American Gas Association, The 
National Plumbing Code, and the American 
Water Works Association, 


Functional Design Considerations 


General The long-term capability and flexi- 
bility of the plumbing system requires special 
attention to the aspects discussed below. 
These considerations require that the piping 
follow a modular layout and, to « certain extent, 
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limits the configuration and location of in- 
dividual spaces as later defined by partitions. 

1. Typical central services should be pro- 
vided by means of vertical risers, horizontal 
mains, and individual room runouts, sizing the 
pipes in a manner which will permit, as far as 
possible, independent supply and control to 
various floors, zones, and/or individual rooms. 
This design approach should result in a repeti- 
tive and standardized (grid) arrangement of 
the risers, mains, and major branches. 

2. Piped utilities should be accessible to 
permit extending the systems as required by 
future changes in research programs. Service 
pipe runouts (capped off when not used 
initially) at regular intervals in service shafts 
or cores will ensure maximum accessibility 
for future connections with a minimum of 
disruption to research programs in adjacent 
spaces. 

3. To provide for future needs, the central 
service systems should include space for ducts 
and piping not initially required, pipe size 
which permits increased flows to meet larger 
demands, and adequate space to permit normal 
maintenance and repair. 


4. Piping material should be selected on the 
basis of the properties required to maintain the 
quality of the flow material or to withstand cor- 
rosion or erosion by the various materials to be 
transported. 


Horizontal Mains and Vertical Stacks Pipe mains 
and stacks may be run exposed or concealed in 
pipe chases or utility corridors. Pipe chases 
and utility corridors should have dimensions 
which will ensure properly spaced pipes and 
provide access for maintenance personnel. The 
chases and utility corridors will usually in- 
clude air conditioning ducts and electrical 
conduits. The optimal arrangement of pipe 
spaces would provide utility mains adjacent to 
each health related space, so that the service 
to each laboratory would not be dependent 
on service to other spaces. The utility corridor 
located between rows of laboratory spaces 
would meet this criteria. 


Pipe Runouts to Laboratory Space Satisfactory 
methods of installing runouts from vertical 
stacks and horizontal mains are overhead on 
exposed ceiling or behind laboratory case- 


work and supported from the partition wall. 
Mains and risers located near nonlaboratory 
space should be provided with capped or 
plugged tees for ease of future connection. 


Pipe Sizes in Mains and Risers The selected pipe 
sizes should include a factor for increased 
future use of the various gravity and pumped 
systems. For sanitary waste pipe, an antici- 
pated increase of approximately 5 to 10 percent 
flow may be met by initially selecting the next 
larger size of pipe. Pumped services may meet 
future increased demand flows by an increase 
in pump head, while staying within acceptable 
pipe velocities, 


Central Services Required Use of utility services 
will vary according to the department served. 
To provide greater flexibility, all laboratories 
should have air, vacuum, water, and gas ser: 
vices at all work areas. 


Sanitary Piping System 


Venting Each fixture should be back-vented 
into # circuit or loop vent in a manner pre- 
scribed by code. Locating plumbing fixtures 
in “peninsula” casework is not recommended, 
because of the difficulty in getting proper back- 
venting of the fixture. 


Pipe Materials Ordinary galvanized iron or 
steel should not be used in waste pipe from 
laboratories intended for research in biology 
and chemistry, where concentrated acids may 
be accidentally or improperly discharged into 
the sanitary waste system. Acid-resisting 
piping materials should be used in all drainage 
systems serving laboratories in which acids 
will be used. A separate acid waste system 
may be necessary for areas of the building 
where large volumes of acids are used. This 
system should empty into a neutralization and 
dilution sump prior to discharge into the sewer. 


Domestic Water Supply System 


Sources of Water Supply Municipal or corporation 
supplies are usually preferred to other sources. 
A private supply of water is recommended 
only where public water is not available or it 
is impracticable to extend service to the site 
of the laboratory building. 


Water Treatment A chemical analysis should 
always be obtained. Treatment of cold water 
supply is usually not necessary when the water 
is obtained from a municipality or from a util- 
ity corporation. Water softeners of the Zeolite 
type are recommended when the water has o 
temporary hardness of 10 or more grains per 
gallon, or @ total hardness of 18 or more grains 
per gallon. Boiler feed water softeners are 
recommended if the temporary hardness is 4 
or more grains per gallon. 


Interior Water Piping 

1. Location of Mains The water supply 
system should be distributed throughout the 
building and the mains should generally run 
near the ceiling of the lowest story. 

2. No Cross Connections Cross connec- 
tions between water supply piping and waste, 
drain vent, or sewer piping should be strictly 
prohibited, whether the connection is direct 
or indirect. 

3. Backflow Protection of Waeter Piping 
System Water distribution systems must be 
protected sgainst backflow [the flow of water 
or other liquids into the distributing pipes 
from any other source(s) other than its intend- 
ed source|. Water supply connections or out- 


lets to plumbing fixtures, tanks, receptacles, or 
equipment should be protected from backflow 
as follows: 

a. The preferred method is by means of an 
approved air gap, as specified in American Na- 
tional Standard A40.4-1942. 

b. Where it is not possible to provide a mini- 
mum air gap, the supply connection should be 
equipped with an accessibly located backflow 
preventer (nonpressure type vacuum breaker) in- 
stalled beyond the last control valve in compliance 
with American National Standard A40.6-1943, 

c. An alternate approved method is the use 
of an industrial water system to serve all labora- 
tory work creas. This distribution system must be 
independent of the potable domestic system. This 
can be done by connecting the industrial water 
main to the building service line at the point of 
entry into the building, beyond the point of con- 
nection for the potable water and with a suitable 
backflow preventer inserted between the points 
of potable and industrial water system connec- 
tions. 


Distilled and Demineralized Water 


Quality of Water The quolity of the water re- 
quired in health related spaces will determine 
whether distilled or demineralized water should 
be distributed through a central piped system. 
The analysis of local woter characteristics will 
help determine if demineralization alone will 
produce water of the desired quality. Where de- 
mineralization alone will not suffice, distillation 
is required. 


Size of System Stills and storage tanks should 
be large enough to assure an adequate daily 
volume of water. Still size can be determined 
on the basis of a continuous 24 hour operation 
of the still and the provision of adequate storage 
tank capacity. The system should be designed 
so that part of it can be shut down for servicing 
without cutting off the entire system. 


Location of Stills Stills and demineralization 
equipment should be located at an elevation 
within the building sufficient to provide gravity 
flow to the outlets in the piping system. Mechani- 
cally pressurized systems are not recommended, 
since the pump and fittings may introduce impuri- 
ties into the high quality water. 


Materials of Construction ‘“'Block’’ tin (purity in 
excess of 99.9 percent tin) is recommended only 
when ultrapure water is required. Other materials 
which have been successfully used alone or as 
lining in tanks and piping are plastics, glass, alu- 
minum, or stainless steel. The selection of a partic- 
ular distribution piping and storage tank material 
must be based on water purity and contamination 
studies, previous experiences, and cost analysis. 


Fire Protection 


The requirements for standpipes and/or portable 
fire extinguishers are set forth in applicable local 
or national codes, Where the fire hazard in labo- 
ratories and ancillary spaces is above normal, 
an automatic sprinkler system or automatic detec- 
tors should be installed. Where the application 
of water by usual methods would be harmful or 
dangerous, an automatic or manual protective 
system should be installed, to suit the classifica- 
tion of fires from which protection is needed. 


Gas Piping 

Design All gos piping should be designed in ac- 
cordance with NFPA Standard No. 54, Installa- 
tion of Gas Appliances and Gas Piping. These 
lines should be sized to provide for expansion 
of the service and to maintain adequate pressure 
at the workbench, In general, gas piping should 
not be run in trenches, tunnels, furred ceilings, 
or other confined spaces where leaking gas might 
collect and cause an explosion. 


Piping Materials Gas service pipe from the 
street to the building should conform to the regu- 
lations of the local gas company. Gas piping 
inside the building should be black steel with 
malleable - iron - banded fittings. 


Valves Gas piping should have a shutoff valve 
just inside the building and at other points where 
it would be desirable to isolate certain sections. 


Compressed Air and Vacuum Systems 


Air Filters and Driers Compressed air must be 
of high quality—substantially free of oil, impuri- 
ties, and water. Centrifugal compressors are ordi- 
narily used to provide oil-free air. If a small 
amount of oil is acceptable at points of use, a 
main oil separator with additional separators at 
the using equipment will be adequate. 

Air driers are required when moisture will create 
difficulty in laboratory instruments, or where com- 
pressed air piping may be exposed to freezing 
temperatures. Where laboratory requirements do 
not dictate dew points below 40°F, the dryness 
requirements can be achieved by the use of refrig- 
erated water or direct expansion refrigeration in 
an aftercooler. The aftercooler may be air-cooled 
in the case of small compressors. 

The pressure required at the workbench need 
not exceed 40 psig and flow requirements of 5 
scfm at every station. The compressor pressure 
is based upon the needs of the equipment requir- 
ing the maximum pressure at point of use. 

The vacuum requirements at the workbench ure 
5 cfm at 28 in, Hg at each service outlet. Receptor 
jars must be used between the equipment and 
the vacuum outlet, to prevent liquids and solids 
from entering the vacuum system, The air dis- 
charged from vacuum pumps should be exhausted 
outdoors, to prevent entry into the equipment 
room of toxic or flammable solvents. 

Pipe material may be either copper or galva- 
nized steel with threaded malleable-iron fittings. 


HVAC Systems 


Heating, ventilation, and air conditioning (HVAC) 
account for 25 percent to 50 percent of the cost 
of a health research facility. The design and func- 
tioning of the HVAC system should be considered 
very early in the planning process. Such early 
planning will avoid the extra expense and less 
satisfactory results obtained when HVAC engi- 
neering is limited to the inflexible confines of ar- 
chitectural design in progress. 

The heating requirements of a health research 
facility do not differ significantly from those of 
a conventional commercial building, and have not 
been discussed here. 


Electrical Supply 


The power demand of laboratory instrumentation 
added to that of the building itself—for light, 
air conditioning, ventilating fans, etc.—makes the 
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provision of electric power, and its distribution, 
of key importance in the planning of a health 
research facility. 

Flexibility and capability in this case means 
more than planning excess capacity for future 
needs. When electricity stops everything in the 
laboratory is affected. Emergency sources of 
power must be provided, and a system of priori- 
ties set up to determine which functions will have 
first call on the emergency power supplies. 


LABORATORY PLANNING 


Laboratory planning is generally regarded as one 
of the most difficult assignments with which an 
architect can be confronted. It involves the devel- 
opment of a layout to meet an exacting set of 
conditions, and the integration of complicated 
engineering services. 

It is essential that the module and layout of 
the individual laboratories be considered in detail 
before even preliminary sketch plans are pre- 
pared. This can best be done in the following 
sequence. 


Module 


A module of 10 ft is recommended; this is the 
distance from center to center of two peninsular 
benches, and it is based on a bench width of 5 
ft with a space of 5 ft between. In a one-module 
laboratory it is the distance between the center 
of one partition and the center of the next; it 
is based on a wall thickness of 4 in, a bench 2 
ft 3 in wide on one side and a table 2 ft 6 in 
wide on the other—to give a space between of 
4 ft 11 in. Generally an entirely satisfactory and 
clean-cut layout can be planned with the 10-ft 
module, but if it is necessary to have greater 
flexibility (i.e. rooms 15 and 25 ft wide), then 
a module of 5 ft must be used. Of course, the 
module is dependent on the width of the benches 
and the space between them. The most convenient 
metric equivalent is a 3-m module. 


Width of Bench In chemistry laboratories, the 
generally accepted width of benches fitted with 
reagent shelves is 2 ft 6 in for wall benches and 
5 ft for peninsular benches, In physics laborato- 
ries, widths of 3 ft and 6 ft are sometimes pre- 
ferred, with a wide shelf for electronic equipment. 
In some laboratories, a bench width of 2 ft or 
2 ft 3 in is adequate, Where solid timber tops 
are used, the consideration of width in relation 
to cost is relatively unimportant, but where sheets 
of some material are being used, the width should 
be considered in relation to sheet size so that 
waste is reduced to a minimum. 


Space between Benches As building costs rise, 
it is to be expected that the distance between 
benches will receive closer scrutiny. Some research 
laboratory planners maintain that the increasing 
use of mobile equipment justifies the adoption 
of a 6-ft space. If it is adopted, then in a building 
200 ft long it means the loss of one 2-module 
laboratory; conversely, a decrease from 5 ft to 
4 ft 6 in means a gain of one 1-module laboratory. 

The distance should be determined by consider- 
ations of convenience and safety, i.e., one person 
should be able to pass another (working at the 
bench) comfortably and without risk of collision 


Reproduced from Practical Laboratory Planning, by 
W. R. Ferguson (1973), by Permission of Applied Science 
Publishers, London, England. 
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if the latter should step back unexpectedly. Expe- 
rience has shown that 4 ft 6 in to 5 ft is ideal; 
4 ft is cramped. It must be admitted that there 
are laboratories in which one man works between 
benches separated by as little as 3 ft 3 in, but 
such a small space should certainly not be thought 
of when planning a new laboratory. 

In student and routine laboratories where there 
is less bench space per person and often two 
people will be working back to back immediately 
opposite each other, the space between the 
benches should be greater than 5 ft so that there 
is room for others to walk down the center. 


Layout of Laboratory 


Having established the module, it is now neces- 
sary to settle the size and position of laboratory 
offices, the depth of laboratories and the position 
of service laboratories, fume cupboards, and ser- 
vice ducts. All of these are vitally important in 
themselves, and of course they actually determine 
the type of layout which is to be adopted, Let 
us consider each of these items. 


Laboratory Offices There are many scientists still 
alive today who have worked in laboratories 
where offices were not provided; the lucky ones 
had tables in the laboratory and the others just 
shifted some equipment off the bench to make 
space for report writing, For a number of years 
now, it has been standard practice to provide 
every scientist with an office; it is quite usual 
to provide individual offices for senior technical 
officers also, whilst laboratory assistants are ex- 
pected to share offices or have writing spaces 
provided for them in the laboratories. 

The best location for laboratory offices is al- 
ways a controversial subject. Are they to be within 
the laboratory, adjoining the laboratory, on the 
opposite side of the corridor, or grouped in a 
separate part of the building? Is it essential for 
all offices to be on an external wall? 

Some senior scientists consider an 8-ft by 6- 
ft office within the laboratory entirely satisfac 
tory. These people spend most of their time actu- 
ally working in the laboratory and the closeness 
outweighs the advantages of greater privacy and 
silence in a larger office across the corridor. In 
any case, for report writing it is much more satis- 
factory to use a carrell in the library. The internal 
office shown in Fig. 1 has a 6-ft by 2-ft 6-in 
table with bookshelves above and a filing cabinet 
beneath. This layout has the advantage that the 
full length of the building is available for labora- 
tories and, with an off-center corridor, the service 
laboratories can be conveniently located along 
the opposite side. 

Offices which adjoin laboratories also have the 
advantage of closeness and they can be larger 
than the internal office—one dimension is fixed 
by the module of 10 ft—but they do have the 
disadvantage that they use the more expensive 
serviced area, The alternative is to provide offices 
along the unserviced area on the opposite side 
of the corridor, but many scientists consider this 
separation from the laboratory undesirable, and 
the further the offices are from the laboratories, 
the more serious this becomes. In the case of 
offices grouped on another floor, the scientist may 
even think twice before making the effort to get 
to his laboratory. 

Some scientists consider 10 ft by 10 ft an abso- 
lute minimum for an office, and others argue 
strongly for 10 ft by 12 ft, or even 10 ft by 14 
ft. Certainly, when the offices are along one side 
of a corridor, a depth of 14 ft makes it possible 


to get a more satisfactory layout for stairs, toilets, 
etc. 

For large projects, it is necessary to consider 
laboratories on both sides of the corridor; in this 
case, offices must be either in (or adjoining) labo- 
ratories or grouped in a separate wing of the 
building. For still larger schemes, the double-width 
layout provides the best solution. 

Details of the various positions of offices are 
shown in Figs. 2, 3, 4, and 5. 


Depth of Laboratories Over the last 40 years, 
the depth of laboratories has increased from 
about 16 ft to 24 or 25 ft, with some going to 
27 and even 30 ft. This has resulted in a better 
utilization of space and, as the span is within 
economic limits, the additional orea is obtained 
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at a lower cost per square foot. For the standard 
type of peninsular bench layout, o clear depth 
of 24 ft is recommended. 


Service Laboratories These laboratories are ei- 
ther planned to be integral with the laboratory 
and laboratory office unit or they are provided 
on the opposite side of the corridor; again, the 
various positions are shown in Figs. 2, 3, 4, and 
5. Much of the equipment housed in these rooms 
is expensive and therefore it must be shared, it 
follows that this equipment must be located so 
that it is convenient to the maximum number of 
staff. 


Fume Cupboards The risk of accident is greater 
in a fume cupboard [hood] than elsewhere in the 
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Layout of a three-module, 30-ft by 24-ft laboratory. 


laboratory; so, for reosons of safety, one should 
not be located where it will block an exit. Of 
course, if there is an alternative exit from the 
laboratory, this difficulty does not arise. 

Fume cupboards require an exhaust duct with 
a diameter of from 8 to 12 in, Preferably the 
duct should connect from the top center of the 
cupboard and rise vertically to discharge the 
fumes above the root. This does not present a 
problem in a single-story building—except, per- 
haps, when the architect insists on some symmetry 
in the positions of the outlets on the roof. How- 
ever, in a three-story building, the position of 
the fume cupboards and the space required for 
exhaust ducts become more involved; if, in the 
preliminary planning stage, time is spent working 
out these details, it will obviate later troubles 
such as horizontal ducts which are too-long or 
riser shafts which are too small, 

The installation can be simplified by having 
the laboratories requiring the most fume cup- 
boards on the top floor; quite often the entire 
ground-floor space can be allotted for rooms and 
laboratories without any fume cupboards. 


Service Ducts The mechanical services are o ma- 
jor feature of any laboratory and, in order to 
achieve good design, location, and accessibility, 
they must be given a lot of thought. In some 
laboratories the installation will involve three or 
four pipes, and in others there might be six or 
more. 

For benches serviced from the external wall, 
there should be horizontal and vertical ducts with 
removable covers. For benches serviced from the 
corridor wall, it is necessary to hove a vertical 
duct accessible from the corridor. In some labora- 
tories—especially if island benches are being 
used—the service pipes are reticulated in the 
space between the floor slab and the removable 
ceiling. This system does have the disadvuntage 
that it requires many holes through the floor and, 
in the event of floods, these will cause trouble 
in the room below; also, repairs and alterations 
seriously disrupt work in the laboratory and, what 
is worse, it is somebody else's laboratory! Never- 
theless, this system is preferable to the use of 
ducts in the floor because, even at high cost, it 
is quite difficult to get a cover which is removable, 
serviceable, rigid, neat in appearance, and per- 
fectly flush. 

For large projects where the double-width loy- 
out has been adopted, a service corridor is the 
obvious solution because it provides excellent ac- 
cessibility to horizontal and vertical pipes and, 
in addition, space for fume cupboard exhaust 
ducts and miscellaneous laboratory equipment 
such as pumps. 


Type of Bench There are three types of bench— 
peninsular, island, and wall, As the names imply, 
the peninsular bench projects from the wall and 
the island bench is free-standing. 

With the greater depth of laboratories, the 
use of peninsular benches at right angles to the 
windows has become almost mandatory. They are 
preferable to island benches because the installa- 
tion of services is easier and less costly, and there 
is minimum shadow when they are fitted with 
reagent shelves. Most laboratory workers will no 
longer argue that the extra space required to 
give access to four sides of an island bench is 
justified. 

As a general rule, wall benches under windows 
should be avoided; facing the sun in front of 
windows on the east and west elevations makes 
working conditions quite intolerable. For windows 


facing north, screening the low-angle sun in the 
winter is not always satisfactory; even with south- 
facing windows, glare can be a problem. Wall 
benches between peninsular benches create inac- 
cessible pockets on either side and, for this reason 
also, they are not recommended. 

Whether it be o one-, two-, or three-module 
laboratory, the combination of peninsular and 
wall bench at right angles to the external wall 
produces the simplest layout. The one-module lab- 
oratory provides the most wall space per unit 
area; the three-module laboratory has the widest 
application because in many cases it accommo- 
dates the optimum number of staff to share equip- 
ment and facilities. 

Details of a layout which has been used quite 
extensively are shown in Fig. 1. This layout can 
be adapted to meet a wide range of conditions— 
for example, one or both of the offices can be 
omitted, the number and type of bench units and 
service outlets can be varied, the reagent shelves 
can be reduced in length or omitted, or one whole 
bench can be omitted to leave space for equip- 
ment or a rig for setting up apparatus. 


Industrial 


RESEARCH LABORATORIES 


laboratory | have visited, | was interested to see 
a brightly colored landscape hanging on the wall 
of an internal office; in another—a physics labo- 
ratory—many of the staff have worked quite hap- 
pily for years in basement rooms; in yet another 
which has windowless laboratories and offices, 
the Director told me that, after 12 years’ occupa- 
tion, ‘early apprehension that a closed-in feeling 
due to lack of outside windows would be a prob- 
lem has not materialized,’ 

Laboratories without windows are shielded 
from the sun and external temperature variations, 
and it is possible to get much more accurate tem- 
perature control; another asset is more wall space. 
My impression is that windowless laboratories 
(and, to a lesser extent, windowless offices) are 
likely to be accepted more readily in the future. 


Width of Corridors Factors which determine the 
width of corridors include the amount of traffic, 
the length of the building, and whether the doors 
open in or out; in overseas laboratories it is usual 
for doors to open into the corridors, Relevant 
details regarding five laboratories are: 








Width of Length of 
Laboratory corridors building Doors 

Abbott 6 ft 224 ft Single, 3 ft wide, opening out, serving rooms 
one side only 

Battelle 7 ft 6 in 276 ft Single, 3 ft 3 in wide, opening out 

Bethlehem 7 315 tt Double, 2 ft 10 in + 1 ft wide, opening out 
from laboratory wall of service shaft at which 
point the corridor is 12 ft wide 

Hoechst 6 ft in 328 fr Single, 3 ft 3 in wide, opening out from labora- 
tory wall of service shaft at which point the 
corridor is 9 ft 9 in wide 

National Bureau 7 tt 385 ft Double, 3 ft + | ft 6 in wide, opening out 

of Standards from laboratory wall of service shoft at which 


point the corridor is 12 ft wide 





Protetype Laboratory or Bench For large proj- 
ects, it is a very good idea to have a prototype 
laboratory, and for small schemes ot least a proto- 
type bench. If these are to achieve their real 
purpose, they should be complete with services 
and accurate to the smallest detail. Most scientists 
can read plans very well; however, there are al- 
ways some who can't visualize the finished prod- 
uct, and for them, and for the builder and his 
subcontractors, a prototype is a great help. Invari- 
ably, after examination and discussion, some im- 
provements or economies are effected. Also, when 
a prototype is available for inspection by tender- 
ers, its cost can be offset by more accurate esti- 
mating. 


Windowless Laboratories and Offices Given a 
choice, most people would prefer to work in a 
laboratory which has windows; it is very pleasant 
to be able to look out on a garden or landscape, 
or even to get a glimpse of the sky. There is a 
prejudice against working in rooms without win- 
dows because it is thought that they create a 
sensation of being confined. The objection to this 
feeling of lack of contact with the outside world 
can be partially overcome if it is possible to ‘look 
out if you want to'—for example, in some double- 
width laboratories, the door to the internal labo- 
ratory is opposite the door of the external office, 
and both are in line with the window; the doors 
have clear-glass top panels. In one windowless 


There is very little traffic in the corridors of 
research laboratories, and in Australia, where the 
doors generally open into the laboratories, o 
width of 5 ft 6 in is adequate; furthermore, the 
narrower width helps to prevent the motley collec- 
tion of refrigerators and cupboards which so often 
are lined up along one or both sides of the corri- 
dor. Nevertheless, 5 ft 6 in is an absolute minimum 
and assumes that there are no projecting columns; 
if the length of the building exceeds 200 ft, this 
width should be increased slightly to be visually 
acceptable. 


Adoption of a Basic Laboratory Layout Every ef- 
fort should be made to develop a basic layout 
which is standard throughout the building. This 
is not easy because on every job there is generally 
at least one scientist who, without any real justifi- 
cation, insists that his office or bench should be 
in a different position, and he will advance rea- 
sons why his idea of layout is necessary for some 
particular investigation. If he wins his argument 
and his laboratory layout is nonstandard, it so 
often happens that the project stops, or he leaves, 
and it is almost certain that his successor will 
require a different layout. On the other hand, 
there are some situations where it really is neces- 
sary to meet particular requirements, but these 
can and should be met by variations within the 
basic layout. 

The establishment of a basic layout requires 
some firm decisions by the officer in charge, and 
these must be applied with a certain amount of 
ruthlessness if this proves necessary. 
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Fig. 2. Off-center corridor layouts, showing the relative positions of laboratories, service laboratories, 


and offices. 


Layout of Building 


Whilst the planning of each laboratory building 
has its individual problems, the range of layouts 
can be narrowed to a few which have been found 
satisfactory. Depending on the size of the project, 
the type of work, and the space available, any 
one of the following can be recommended. 


Off-Center Corridor This layout has wide appli- 
cation for relatively small schemes—for instance, 
from a single-story building 100 ft long to several 
two- or three-story buildings about 200 ft in 
length. It has the great advantage that all the 
laboratories can have a south-facing aspect, and 
the two room depths provide flexibility in plan- 
ning. Four variations of this layout are shown 
in Fig. 2. 





UG 


Central Corridor This layout is more suitable for 
larger schemes. It has the advantage that the 
grouping of laboratories is more compact because 
they ore on both sides of the corridor. Also, as 
the same width corridor is serving o wider building 
than in the case of the off-center layout, it pro- 
vides o greater assignable space, However, it 
does mean that half the laboratories have a north- 


facing aspect. Two variations of this layout are 
shown in Fig. 3. 


Double Corridor This layout provides a good in- 
terrelationship between laboratory, laboratory of- 
fice, and service laboratory, and it sometimes 
offers the best solution when the width of the 
building is fixed within certain limits. It has the 
advantage that, as the service laboratories are 
windowless, it is easier to obtain accurate tem- 
perature control; in many cases, the absence of 
natural light is an asset. (See Fig. 4.) 


Service Corridor The double-width layout shown 
in Fig. 5 is especially suitable for large schemes. 
As laboratory services become more complex, and 
temperature control more critical, it is likely that 
this type of layout will be more widely accepted. 
The increased area at one level contributes to 
more efficient operation because the scientific 
staff are brought closer together and the sharing 
of equipment is facilitated. 


Assignable Area The gross area is the overall 
area of the building, the assignable area is the 
actual area of usable space, and the difference 
is the combined area of entrance halls, corridors, 
stairs, toilets, ducts, and wall thicknesses. The 
‘use factor’ is the ratio of assignable area to 
gross area, and it ranges from approximately 50 
to 70 percent. 

The best utilization of space is obtained by 
having one corridor serving rooms on both sides. 
For example, in the simplest type of three-story 
building with minimum entrance hall, a 5-ft 6-in 
corridor with 24-ft deep laboratories along one 
side and 14-ft deep service laboratories along 
the other: 





Gross area 
Assignable area 
Laboratories 
Service laboratories (allowing five modules for stairs, 
toilets, elevators, and ducts) 
6762 
9447 





Use factor = =71% 


201 * 47 9447 fr 
196 * 24 4704 

6762 ft? 
147 * 14 2058 
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Fig. 3 Central corridor layouts, showing the relative positions of laboratories, service laboratories, and 


Obviously, a corridor serving rooms on one 
side only, or two corridors serving three rooms, 
decreases the ratio of assignable to gross area 
and therefore increases the cost. 


Floor Space per Person The space required by 
scientists varies greatly. Most require a labora- 
tory, a laboratory office, and access to several 
service laboratories, but quite a number need ad- 
ditional facilities such as glass-houses, animal 
pens, or large areas for pilot-plant investigations 
or the preparation and storage of many hundreds 
of specimens. Then again, some scientists vse 
equipment which is small and commercially avail- 
able, whilst others must have large equipment 
which often has to be specially designed and 
fabricated in workshops on the site. 


Bench Space per Person One measure of good 
laboratory accommodation is adequate bench 
space. The layout shown in Fig. | provides 62 
lineal feet of bench; this represents 15 lineal feet 
per person for four (with a maximum of five) per- 
sons. A bench length of 12 to 15 ft per person 
is a generally accepted standard, and an uninter- 
rupted length is preferable to several short 
lengths. 


Service 
laboratories 


Offices 





Fig. 4 Double-corridor layout, showing relative positions of laboratories, 
service laboratories, and offices. 
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Fig. 5 Double-width layout with service corridor, showing relative positions 
of laboratories, service laboratories, and offices. 
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WAREHOUSING AND STORAGE 


Warehousing Warehousing is the 
storage, and delivery of goods. 


receiving, 


Receiving Receiving is the acceptance of goods 
with a degree of accountability therefor. 


Storage Storage is the safekeeping of goods 
in a warehouse or other depository. 


Delivery Dolivery is the transfer of goods to 
transportation carrier or customer 


Distribution Distribution is a function of ware- 
housing which includes the preparation and 
delivery of goods according to plan or special 
order. 


General History 


Modern warehousing has progressed in recent 
years to a point where old warehouse struc- 
tures are costly to operate, The old-type ware- 
house buildings usually do not have sufficient 
floor-load capacity in the upper floors and do 
not allow the adoption of economical storage 
methods in the receiving and shipping areas. 
The emphasis today is on the maximum use 
of the “cube” rsther than the square foot of 
warehouse space, on distribution rather than 
storage, and on power handling equipment 
rather than hand labor. 

The design of » warehouse should be based 
upon the most economical methods of ma- 
terials handling. High stacking, with minimum 
use of aisles, is the keynote of maximum “cube” 
utilization. Modern warehouse design generally 
includes clear spans ranging from 60 to 100 ft, 
roof elevation sufficient to allow 18 to 20 ft 
(and higher) stacking height, and shipping and 
receiving areas located at box car or truck 
level. 


Fundamentals of Modern Warehousing 


One-Story-Type Building (Fig. 1) The study of 
multistory vs. one-story warehouses is complex 
and requires a complete engineering survey. 
The factors for consideration are partially listed 
herewith. 
One Story: 
1. Low-cost ground advisable 
2. Availability of land for expansion 
3, Loss time for erection 
4. Less area lost—sidewalls, 
elevators, stairways, eto. 
5S. Adaptability to long-span construction 
6. High floor loads 
7. Greater flexibility for layout changes 
8, Greater handling efficiency possible 
9. Supervision easy and effective 
10, Maximum use of daylight and natural 
ventilation 
11. Hazardous areas easily isolated 
Two (or More) Stories: 


columns, 





William Staniar, M-E., Editor-in-Chief, Plant 
Engineering Handbook, 2d ed.. McGraw-Hill 
Book Company, New York, 1959 


1. High cost of ground 

2. Limited area for site 

3. Natural topography may permit entrance 
at different levels 

4. Ease of expansion if foreseen 

5. Floor load may be limited 
levels 

6. Product stored and handling equipment 
should be light in weight or small in bulk 

7. Handling distances reduced with gravity 
flow 

8. In some locations, less dirt and better 
ventilation on upper floors 

9. Lower heat loss through root 

In general, the overall economic evaluation 

of the one-story warehouse indicates a lower 
investment per cubic foot of storage space. 
The low-cost types of roof construction and 
the reduction of steel and masonry for addi- 
tional floors are the significant cost-reduction 
items. Another major point of concern is the 
demand for increased floor-load capacities 
to support industrial truck equipment and 
heavier unit loads. 


in upper 


Flexibility of Layout and Equipment Flexibility of 
storage allocations is obtained by the installa- 
tion of minimum permanent storage aids. This 
can be accomplished by providing bolted-up 
types of pallet racks, bins, or shelves. The use 
of pallets and pallet pattern selection guides 
should provide the maximum cube utilization 
as well as stability. The large-size pallets are 
usually economical for warehousing opera- 
tions. 

Shipping and receiving areas should be de- 
signed for two-way operation over the same 
platform where possible. The main aisles of 
transportation within the warehouse should 
allow the passage of materials handling equip- 
ment in both directions. 

Efficient material movement is best obtained 
by wheeled vehicles in a warehouse of peak 
demands. Goods can be stored or accumulated 
prior to shipping during off-peak periods. 

The versatility of the fork truck and package 
conveyor is responsible for their wide accep- 
tance. Fork trucks are made especially adapt 
able with @ variety of attachments for special 
purpose handling. 


Selection of Warehouse Materials Handling Equipment 
The proper selection and use of materials 
handling equipment is an important factor to 
initiate and maintain warehouse operation 
efficiency. Warehouse design is often evolved 
around a well-engineered handling technique. 

Typical handling methods include the fol- 
lowing: 

1. Tow conveyor (dragline conveyor) 

2. Pallet systems (skids, bins, racks, unit 
loads, etc.) 

3. Tractor trailer and fork truck (wheeled 


vehicles) 

4. Overhead systems (monorail, bridge 
crane, stacker crane, etc.) 

5. Conveyors (vertical and horizontal 


movement) 
Considerable emphasis has been placed on 
narrow-sisle handling during recent years. The 


-aisle straddie fork truck with 100 per- 
cent selectivity of goods in stock on pallet 
racks has been much used. Space savings have 
been particularly attractive with small pallets 
where right-angle stacking aisles have been 
reduced in some cases to 6 ft. The sisie-space 
savings of the straddie fork truck are usually 
offset by increased operating cost due to the 
slow speeds in stacking and transporting 
inherent in the equipment. increased side 
clearance between pallet stacks and the de- 
creased stability of the truck chassis for high 
stacking heights are also items to be con- 
sidered for overall evaluation. 

When selectivity is not a prerequisite and 
bulk storage is possible, the straddie-type 
truck is less desirable on account of the clear- 
ance required between storage rows. A later 
design of the narrow-aisle type industrial truck 
provides forks which retract the pallet load 
within the wheelbase of the vehicle. Normal 
pa side clearances can be maintained com- 
parable to the standard fork truck, The front- 
wheel diameter has been increased to reduce 
floor wear experienced with the straddle fork 
truck with small steel wheels. The limitations 
of narrow-aisle equipment as listed above 
should not be overlooked in any warehouse 
operation where high turnover of inventory is 
required. 

Tow conveyor systems have been installed 
in many warehouses and truck terminals 
where order makeup or sorting operations re- 
quire maximum flexibility. 

Tractor-trailer trains have been utilized to 
advantage where long horizontal movements 
are required, With a fork truck loading pallets 
on trailers and a second fork truck unloading 
pallets at the delivery point, maximum utiliza- 
tion of equipment is obtained. In this way, 
heavy tonnage can be handled in minimum 
time, or a tractor-train schedule can be set up 
for repetitive delivery to various points. 

Overhead bridge cranes require no aisle 
space if the goods to be stored are handied with 
special lifting devices. Paper rolls and other 
large units are warehoused in this manner. 
Monorail systems are used a8 a general 
purpose method of handling bulky, extra long, 
or heavy loads in congested areas. 

The stacker crane is recommended for 
evaluation when selectivity of pallets or unit 
loads is required in narrow-aisle operation, 
Maximum storage heights may be attained in 
safety for maximum vertical-height utilization, 
The hoisting mechanism is suspended from the 
overhead traveling bridge. Recent comparisons 
in warehouse floor-space requirements indicate 
that the stacker crane is more efficient than 
the straddie fork truck. 

Fixed-route package conveyors are usually 
designed to handle » constant flow of material 
of similar products. Cases, boxes, drums, bags, 
etc., can be conveyed from production line, 
through warehouse, to shipping platform with 
minimum handling. Conveyors sre usually 
engineered for a specific size and weight of 
product, A thorough study is required to select 
the most suitable and economical handling 
system. 
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Fig. 1 Typical large warehouse layout. 


Effective Warehouse and Storage Layout 


The overall receiving, storage, and shipping 
costs can be classified generally as follows: 
1. Occupancy or fixed overhead charges 

2. Labor or handling expense 
The principles of space utilization can be 
described as operating in three dimensions. 
The percent effectiveness (volumetric efficien- 
cy) may be calculated from the following; 
Space utilization (%) — area utilization 
* vertical-height utilization 


_ _net storage area_ 
gross storage area 


height utilized 100 
usable vertical height 


Area utilization (Fig. 2) requires the proper 
analysis of alternate materials handling 
methods. Emphasis is placed on the study of 
the floor plan to provide a maximum ratio of 
net usable area to gross floor area. The net 
storage area is the floor space actually oc: 
cupied by goods. The gross storage area is the 
usable area plus adequate operating aisles for 
handling facilities and traffic needs. 

Additional area is usually required for mis- 
cellaneous functions. Examples are tisted 
herewith: 

1, Space for empty pallets 

2. Special packaging or makeup areas 

3. Irregularities due to columns, 
corners, @tc. 

4. Space for offices, equipment, etc. 

5. Shipping and receiving areas 

6. Odd lots and balances 

Vertical-height utilization usually necessi- 
tates packaging evaluations plus the considera- 
tion of safety and special equipment. The maxi- 
mum stack height allowable is limited by the 
crushing strength of the bottom package. Non- 
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Fig. 2. Space utilization ~ a three-dimension operation. 


stackable or fragile loads are tiered one above 
the other with the use of pallet racks or other 
storage aids. Usable vertical height (in space 
utilization formula) is the distance from floor to 
underside of sprinkler system nozzles. Fire 
underwriters ollow a 10 percent reduction in 
rates when a minimum of 18 in. is left clear 
under the sprinkler heads (Fig. 3). 

The occupancy cost of warehouse buildings 
includes the investment of the structure itself 
with corresponding fixed depreciation and 
maintenance expense, A vertical stacking 
height of 18 to 20 ft is usually found to be most 
economical from a cubage cost estimate 
review. Avoid the false concept of economy of 
ground-level floor construction for new build- 
ings which in many instances results in costly 
‘in’ and “out” handling in the shipping and 
receiving areas, Warehouses are designed as a 


Not just 
horrzontal 


You poy for 
this space 


Moke the 
most of it 


rule for floor-level operation for both rail cars 
and trucks: 

1. Rail cars—3 ft 7 in. above top of rail 

2. Trucks —4 ft 4 in, (average) above ground 

Doors 8 to 12 ft wide and 10 ft high are 
usually ample for use with high-stacking 
equipment. Door spacings for box cars can be 
set at 45 ft for standard 40-ft rail equipment. 
Truck delivery doors should be set at 15 ft 
center to center, Buildings with long-span 
construction are desirable to eliminate waste 
space and provide increased flexibility for 
handling operations. Spans up to 100 ft are not 
uncommon with little or no extra construction 
cost. 

Effective storage layout 
analysis of the following: 

1. Activity of item warehoused (turnover) 

2. Bulk and weight of package or unit load 
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Fig. 3 Standard pallet pattems. 


3. Number of items and quantity of each 

4. Shape, value, hazard, or other special 
considerations 

The application of the “ton-mile” principle 
can serve to reduce handling costs when 6 
floor plan is designed for the storage of a 
large variety of items, lots, batches, ete. The 
items to be stored are located within the ware- 
house by popularity or special groupings. 
Logically the most popular items are stored 
closest to the shipping dock to reduce the 
length of travel of materials handling equip- 
ment or crews. Any storage system or layout 
which minimizes the movement of warehouse 
operations reduces the ton-miles or pound- 
feet of work performed, 

The physical characteristics of a warehouse 
determine the capacity factors of storage 
layout, namely: 

1. Floor-load capacity 

2. Ceiling height and allowable stack height 

3. Location of doors, loading facilities, 
elevators, firewalls, etc. 

4. Column tocation, size, and spacing be- 
tween centers 

5. Location of aisles for operating space, 
access to stock, and protective equipment. 

The cost of handling “in” and 


“out” of 










Split pinwheel! 


storage is an operating expense which can 
never be recovered. The overall cost per unit 
weight or volume is thus the prime considera- 
tion of efficient warehousing and quite often is 
the only expense that can be reduced by im- 
proved materials handling methods. 


Straight-Line Flow or Assembly-Line Principle = Straight- 
line flow is inherently efficient and usually is 
adopted in warehouses adjacent to production 
areas. Conveyors and pallet systems illustrate 
typical methods of efficient handling. 


Carrier 


Production or 


Consignee 





Order pick lines in a grocery warehouse are 
characterized by the assembly-line principle. 
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Shipping and Receiving Areas The receiving area 
of a warehouse should be located adjacent to 
incoming rail or truck facilities and as con- 
venient as possible to the storage area. The 
receiving dock is usually separated from the 
shipping area if possible to minimize cross 
traffic and possible confusion, The number of 
unloading positions required is dependent 
upon the volume of receipts or the maximum 
number of cars or trucks spotted at the same 
time. The light weight of portable aluminum 
or magnesium dockboards is desirable when 
power equipment is not available for position- 
ing units of conventional steel construction. 

Weather protection at the unloading posi- 
tions permits continuous handling operations. 
Loading platforms located outside the ware- 
house building can be designed for one-way or 
two-way traffic where required. 

The proper control, checking, and sorting of 
inbound materials is important for the prompt 
and efficient delivery of outbound shipments. 
The size of the receiving area is determined 
by the analysis of the temporary storage lag 
needed to perform the necessary inbound 
handling and inventory control operations. 

A shipping area (or dock) receives materials 
for outbound shipment after selection and 
transter from storage. The preassembly of 
orders according to plan requires sufficient 
room to perform packing, packaging, or prep- 
aration operations prior to shipment. 

The size of the shipping area is dependent 
on the makeup time of filling orders and the 
quantity of simultaneous loading operations 
during peak periods. 


Calculation of Storage Space (Area Utilization) 


Gross 
warehouse area = inside total square footage 
of warehouse 
Net 


storage area — actual area occupied by 
inventory, not including 
aisles plus space for empty 
pallets plus shipping and 
receiving areas plus 
allowance for “honey- 
combing" plus special 
inventory (inspection, etc.) 
Interference — irregularities due to 
columns, odd corners, etc. 
Miscellaneous — space for offices, 
equipment, etc. 
Gross 
warehouse area — net storage area plus sislies 
plus interference plus 
miscellaneous 
Rule of thumb (for general package ware- 
housing): 


gross warehouse area 3 
net storage area 2 


or Net storage srea + (50% net storage area) 
— gross warehouse area 


This rule is accurate for average warehouses, 
but actual analysis of the layout is recom 
mended. 

“Honeycombing" is a warehouse term used 
when space is not fully occupied because of 
partial withdrawal of inventory. Maximum 
honeycombing factors are in the range of 75 
to 90 percent of maximum capacity, depending 
upon the activity, number, and quantity of 
items stored. 


Warehouses will vory considerably in different 
ports because of various types of cargo handled, 
climate, local stevedore practices, economics of 
various building materials, types of land transpor- 
tation serving the facility, etc, The warehouse 
to be discussed herein is one used for the long- 
time storage of goods as opposed to transit sheds 
that receive, handle, and discharge sundry car- 
goes ‘in transit."’ For purposes of this study, only 
warehouses connected with maritime commerce, 
handling cargoes to and from ships will be consid- 
ered, 

This means a building constructed in the gen- 
eral vicinity of a ship berth where cargo to be 
shipped out or which has come in by ship can 
be assembled and which requires comparatively 
long-time storage. 

For reasons of economy of operation, the dis- 
tance from the operating berth should be kept 
to a minimum to cut down travel time for steve- 
dore equipment and provide for the rapid loading 
or unloading of the ship. This distance, however, 
should not be so close to an operating berth that 
the warehouse could be used as a transit shed, 
thus changing its true function, Generally speak- 
ing, this would mean that a warehouse should 
not be closer to an operating berth than the length 
of the berth. Cargoes scheduled for long-time 
storage could then be economically transported 
to the warehouse. 


General Dimensions 


The over-all dimensions of a warehouse are quite 
often limited by the available space. However, 
where space restrictions do not occur, the size 
can be best established by the use to which the 
warehouse is to be put. 

Warehouses to be used in conjunction with 
transit sheds should be comparable in size. This 
means a warehouse with a gross area of 70,000 
to 90,000 square feet. The width and length can 
then be determined from the dimensions of the 
site and the space required for access roads and 
railroad sidings, 

To maintain good fire protection, the building 
should be divided into compartments separated 
by fire walls equipped with fire doors. The type 
of cargo to be stored will sometimes regulate 
the allowable area in these compartments and 
also the vertical clearance under the structural 
framework. At least 2 ft must be provided be- 
tween cargo stacks and automatic sprinklers. A 
clear height of 22 to 24 ft would be ample to 
allow for automatic sprinklers and pendant elec- 
tric lights. 


Service Facilities 


Where space permits, it is particularly desirable 
to provide loading platforms at truck bed eleva- 
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tion at each side of the warehouse, and also 
railroad tracks for direct transfer of goods from 
rail car to warehouse or vice versa. 

To accommodate trucks that may wish to drive 
into warehouses where a center aisle is provided, 
it is necessary to construct ramps at the ends 
of the building connecting the depressed areas 
to the regular floor level. In this way, trucks can 
be unloaded inside the warehouse with lift trucks. 

In localities where considerable rainfall occurs, 
it is very desirable to have protective canopies 
built out over the loading platforms. 

Loading platforms should be wide enough to 
allow for easy maneuvering of mechanized equip- 
ment during loading and unloading operations. 


Column Spacing 


The advisability of interior columns in warehouses 
is a disputed question—warehousemen contend 
that columns interfere with the movement of 
cargo. There is no doubt that a wide spacing 
of columns is an advantage. 

Whether one row of columns along the center- 
line is preferable to two rows at the third points 
is largely a matter of opinion. One row causes 
less interference to cargo handling and stacking, 
and allows two side aisles for trucks. On the other 
hand, two rows allow a center truck aisle which 
is adequate for most conditions. The width of 
the building will in many cases be the deciding 
factor in regard to selecting the most economical 
span for the roof system, Clear span construction 
is without doubt more desirable from an operating 
standpoint, but the additional cost may rule it 
out, 

The spacing of the column bays is another con- 
troversial subject, The type of roof construction 
in many cases will determine the economical span 
for roof purlins and joists. Bay spacing of 20 
to 40 ft appears to be common practice. 


Foundations 


Foundations are either pile supported or spread 
footings. Careful analysis of the soil by means 
of borings should be made previous to design 
unless previously obtained data on soil character- 
istics is available. 

When soil conditions are questionable, load 
tests, test pile driving and pile load tests may 
be required. 

Where soil conditions show adequate stability, 
spread footings can be used. Even where areas 
are freshly filled, it is often possible to obtain 
adequate compaction with the use of mechanical 
compactors, The degree of compaction must be 
carefully measured in the field by established 
tests. 


Structural Frame 


Steel Frames Structural steel shapes are quite 
often used for warehouse framing because of 
easy availability, economy, and simplicity. 

A great many steel companies are now produc- 
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ing “prefab” buildings of lightweight steel 
shapes, They come in a variety of spans and 
bay spacing and offer a choice of truss, arch, 
or rigid frame. These buildings generally require 
interior columns, and if the spacing of columns 
is such as not to interfere with the functional 
use of the building, they offer an economical solu- 
tion to certain specific warehouse requirements. 


Timber Frames Wherever timber is readily ovail- 
able and competitive with steel or other materials, 
it may be more economical to construct a ware- 
house using heavy mill construction. This type of 
structure is considered a better fire risk than un- 
protected steel. 

The use of glued laminated wood members is 
also becoming quite popular, They have the de- 
cided advantage of a reduction in shrinkage and 
provide greater strength for a given size member. 

A recent development in the Southwest is the 
pole-frame type of construction. Basically, it is 
a building with its main columns made up of 
treated timber poles with simple wood trusses 
and wood roof beams. The roof is either built 
up over a wood deck or of corrugated steel or 
aluminum supported by wood purlins. Walls are 
usually wood framing with corrugated metal sid- 
ing. Relatively close spacing of columns is required 
with this type of construction which results in re- 
duced maneuvering space for mechanical equip- 
ment. 


Reinforced Concrete There are many advan- 
tages to be obtained by using reinforced concrete 
wall construction, such as low maintenance cost, 
long life, ability to withstand rough treatment 
by heavy stevedore equipment and high resis- 
tance to fire. Tilt-up concrete wall construction 
has been used considerably in recent years to 
great advantage. In either case, these types of 
wall construction are usually combined with steel 
or wood trusses and conventional roof decks. 

An all-concrete construction method can be ob- 
tained by the use of prestressed concrete beams 
and columns, and in recent years thin shell barrel 
arches of prestressed concrete have been success- 
fully used. 


Wall Framing and Sheathing When corrugated 
steel or aluminum wall sheathing or one of the 
various new patterns of rolled metal sheathing 
is used, it is generally secured to steel girts and 
studs for steel-framed buildings and wood girts 
and studs for timber construction, In either case 
the exact spacing of girts and studs is determined 
largely by local building codes, wind loads, col- 
umn spacing, and the gage of the metal used. 

Obviously the used of reinforced or tilt-up can- 
crete walls eliminates the need for girts and studs 
and provides the necessary sheathing. Concrete 
walls, however, do add a greater weight to foun- 
dations and increase the building cost. Offsetting 
this is the more permanent construction obtained 
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and the ability to withstand rough treatment from 
heavy cargo-handling equipment. 

As a compromise between these two systems, 
some warehouses are constructed with a concrete 
wall built up to a height of 4 or 5 ft with the 
lighter wall construction using girts and corru- 
gated metal extending up to the eaves or para- 
pet. One disadvantage of corrugated siding is 
its susceptibility to damage. This can be partially 
remedied at a moderate increase in cost by apply- 
ing solid sheathing, either 1-in shiplap or the 
cheaper grades of plywood, secured to the girt 
system. This method not only protects the metal 
siding, but it also provides additional strength 
to the building to resist wind forces, and has 
some insulating qualities which may be desirable. 

The gage of the sheet-metal siding or roofing 
is important. Although the standard gages are 
more economical and easier to procure, there are 
other factors which may warrant the selection 
of heavier gages. In areas of high winds a heavier 
gage than standard would be desirable, and 
where warehouses are located near the water- 
front and subject to frequent fog and damp air 
conditions, heavier gage metal would be a distinct 
advantage to offset corrosion. 

Regardless of the gage selected, it is of prime 
importance to use galvanized sheets to resist cor- 
rosion. The standard 1'4 -oz coating is generally 
used, but here again the longer life obtained by 
using 2-0z coating may justify the additional cost. 
Although many warehouses are left unpainted 
there seems to be a trend toward more attractive 
buildings utilizing bright colors or contrasting pan- 
els, Prefabricated panels of aluminum or porce- 
lain-enameled steel in various attractive colors 
are now available but the added cost has acted 
as a deterrent for most low-cost commercial proj- 
ects unless offices are incorporated into the plan, 
in which case some distinctive design can be justi- 
fied. Aluminum panels, doors, or windows used 
in locations that are exposed to industrial or sea- 
coast corrosive atmospheres should be of an alloy 
that will resist corrosion. Alloy 6063-T5 has been 
successfully used in these locations. 


Roof Framing, Sheathing Corrugated aluminum 
or galvanized steel is frequently used for roof 
construction. It is generally supported on steel 
purlins that in turn rest on steel trusses. Where 
the spans.are not excessive, wood joists supported 
on steel purlins can be used, One-half-inch-thick 
plywood diaphragm roof sheathing is laid over 
the joists and a built-up composition roof applied 
on top. This type of construction has the advan- 
tage of providing a good bracing system in the 
plane of the top chord, thus taking care of wind 
loads and other horizontal stresses. 

Two-inch-thick T & G roof sheathing is some- 
times used nailed to timbers resting on the steel 
purlins. This type of construction also has good 
diaphragm qualities and, being of mill type con- 
struction, has a good fire insurance rating. 

There is an endless variety of built-up compo- 
sition roofs available to choose from, but a sub- 
stantial watertight roof is essential and conse- 
quently nothing less than a ''20-year'"’ bonded 
roof should be considered. 

Poured-in-place concrete and lightweight con- 
crete, poured-in-place gypsum, and vermiculite 
are other materials frequently used for roof con- 
struction, The initial cost and the additional 
weight that must be carried by the framing system 
and foundation are factors that should be consid- 
ered in selecting these materials, and the advan- 
tages and disadvantages carefully analyzed in 


relation to the overall anticipated life of the entire 
structure. 


Floors 


Floors are either portland cement concrete or as- 
phaltic cement concrete. The final finish on port- 
land cement concrete floors is important. Steel 
trowel finishes are inclined to be slippery, particu- 
larly if water or oil accumulates on the surface. 
A light broom finish is more desirable providing 
an adequate nonskid surface. 

Asphaltic cement concrete makes a good wear- 
ing surface either when applied over a concrete 
slab or crushed-rock base. Various degrees of 
roughness can be obtained to provide sufficient 
traction for mechanized equipment. Although it 
is susceptible to disintegration due to oil and gas- 
oline drippings, it is easily patched and there 
are various ‘sealers’ that can be applied which 
alleviate this situation, 

It is important that floors be given a sufficient 
slope to drain properly. Opinions vary as to how 
much this slope should be, but range between 
Ye-in and %-in per foot. 

At doorways, in order to prevent rain from 
driving in under the doors, this slope is sometimes 
steepened for approximately 5 ft inside the open- 
ing. Lift trucks can negotiate this slight ramp 
smoothly. Another more positive method is to in- 
stall a continuous drainage trough under each 
door equipped with a suitable grating set flush 
with the paved surface. 


Appurtenances 

Doors The finest type of door used on ware- 
houses is the vertical rolling steel door, a door 
constructed of many interlocking steel slats all 
connected together and secured by guides on 
both sides of the opening. The door curtain slides 
vertically up the guides and is rolled up on a 
steel pipe barrel. The operating mechanism for 
this type of door is either an endless chain which 
turns a sprocket and train of gears connected 
to the pipe barrel, or by crank, bevel gears, and 
steel shafting. The weight of the steel curtain is 
counterbalanced by helical steel-spring tensioning 
devices. Large doors are generally motor oper- 
ated, the open and closed positions being con- 
trolled by limit switches. 

This type of door can also be used as a fire 
door, in which case the spring tension is adjusted 
to close the door automatically when a lever is 
tripped by the melting of a fusible link. 

There are many ‘‘overhead’' type doors on the 
market that are very competitive with the vertical 
rolling steel door, They may be metal or wood 
and have a large variety of operating procedures. 
The so-called ‘‘up and over'’ type is raised as 
a unit by means of cantilever arms and tension 
springs, similar to residential garage doors, and 
in the open position lies above and inside the 
door opening. A variation of this door is one in 
which the door folds in two leaves before assum- 
ing a horizontal position above the door opening, 
the advantage being that the projection into the 
building is reduced. 

An overhead type of door composed of several 
horizontal sections hinged together that slides ver- 
tically in tracks at each side and above the door 
opening has become quite popular in recent ware- 
house construction. It can be constructed of wobd 
or metal (quite often aluminum), and can be manu- 
ally operated in comparatively large sizes, al- 
though it is adaptable to motor operation. In the 
open position, it too, lies above and inside the 
door opening. 

All these previously described doors require a 


moderate amount of headroom between the door 
head and ceiling or roof construction, and with 
the exception of the vertical rolling steel door, 
all can be equipped with windows to provide 
additional day lighting. 

if the eave height of the warehouse is not less 
than one and one-half times the door height, two- 
section counterbalanced vertical-lift doors can be 
installed, either manual or motor operated. These 
doors are easily and quickly opened. 

The conventional one- or two-unit horizontal 
sliding door, although virtually foolproof, is, nev- 
ertheless, unwieldy and requires large blank wall 
spaces to house it in the open position. For this 
reason it limits the number and location of doors 
to the detriment of the overall design. 

The spacing of doors is largely determined by 
the type of cargo to be stored and the frequency 
of loading or unloading of the stored material, 
Warehouses constructed for a specific commodity 
can have the doors located to provide the mini- 
mum travel distance for loading or unloading op- 
erations. However, most warehouses adjacent to 
the waterfront would accommodate a variety of 
cargo. It would be better to have an excess of 
doors rather than an insufficient number, as cargo 
can always be stacked in front of a closed door. 
It is important, however, to have doors on each 
side of the building opposite each other, and 
also to have doors on the ends so that trucks 
can enter or leave by means of a center aisle. 
Symmetrical spacing of doors allows for an effi- 
cient traffic pattern throughout the building. 

The selection of door sizes should be deter- 
mined by the size and type of equipment and 
cargo that will be used. Lift trucks, straddle carri- 
ers, and even individual cargo packages are get- 
ting larger and larger, and for safe operation 
require wide doorways. Doors 16 ft wide and 
16 ft high are commonly used, and even doors 
18 or 20 ft wide and 18 ft high. Larger size 
doors should preferably be motor operated for 
more rapid opening and closing. 


Ventilators Ventilators through the roof should 
be provided that comply with local requirements. 
Ventilators are either continuous ridge type or 
individual round types distributed over the roof 
area. Some rotary types are available that are 
activated by the wind, and in cases where large 
chonges of air are necessary, mechanical forced- 
air systems are used. 


Offices and Washrooms When warehouses are 
located near transit sheds or other marine build- 
ings, there is seldom any need for offices or wash- 
rooms, This is particularly true if various operators 
use the warehouse. In the event that one operator 
leases the entire facility, it may be advantageous 
to incorporate offices and washrooms. 


Protection Devices Structural columns in the inte- 
rior of the warehouse should be protected from 
damage caused by collision with vehicles by en- 
casing the lower 4 to 6 ft in concrete or by setting 
heavy steel pipe guards around them. Likewise, 
main switchboards should have protective barri- 
cades, either pipe railings or concrete-filled steel 
posts, set about 3 ff out in front to act as a 
protection against motorized handling equipment. 

Sprinkler risers, valves, and control mechanisms 
should be enclosed in a structural-steel framework 
covered with heavy diamond mesh screening. This 
will prevent any stored material from accidentally 
falling on the sprinkler equipment and causing 
it to be damaged or rendered inoperable. 


Painting 

Warehouses constructed of reinforced concrete 
need not have the enclosing walls painted. How- 
ever, metal doors, windows, coping, and flashings 
should be painted with a good grade of exterior 
paint. There are several new paints on the market 
now that provide remarkable protection against 
corrosion even in the saline atmosphere of the 
seacoast. 

Corrugated sheet-metal buildings are definitely 
improved in appearance by the application of 
paint, and the useful life of the metal is extended. 

Painting the inside of warehouses improves the 
general lighting effect, and makes working condi- 
tions safer. 

Fire-hose racks and automatic-sprinkler risers 
should be painted a brilliant red for ready identifi- 
cation, Overhead signs designating the location 
of electric panel boards, exit doors, and other 
facilities are an added convenience. Lines painted 
on the floor defining main aisles, cross aisles and 
storage areas, and ‘Keep Clear’ areas are help- 
ful when stacking cargo. In many warehouses 
smoking is prohibited, in which case “No Smok- 
ing'’ signs should be prominently displayed. 


Fire Protection 


Warehouses should be protected with a complete 
automatic-sprinkler system meeting the require- 
ments of the National Board of Fire Underwriters. 
Wherever possible, a supervisory fire-alarm circuit 
connected to the local fire department alarm cir- 
cuits should be provided so that in case of fire 
the fire department is immediately informed. 
Auxiliary fire equipment such as hose racks 
and chemical fire extinguishers should be located 
at several locations in the building and be clearly 
designated by being painted bright red. Stacking 


of cargo should be so arranged that all fire equip- 
ment is easily accessible at all times. 


Lighting 

Natural Lighting The best source of light for a 
warehouse during the daytime is natural light or 
sunlight. There are two methods available: (1) 
roof lighting and (2) sidewall lighting. 

Roof lighting can be accomplished by means 
of (a) monitors, (b) skylights, or (c} sawtooth con- 
struction, 

A combination of monitors and sawtooth con- 
struction provides very good lighting and has long 
been an accepted method of design. Skylights, 
if symmetrically spaced and a sufficient number 
installed, give equal distribution of light through- 
out the building. Skylights are sometimes a source 
of roof leakage and should be carefully designed 
and installed to insure a weathertight condition. 
In recent years plastic dome-type skylights have 
become quite popular. They come in various 
shapes and sizes and are readily installed on com- 
position-type roofs and are easily made weather- 
tight. 

To maintain the desired transmission of light, 
all roof lighting, whether monitor or skylight, 
should be hosed off frequently to maintain a clean 
surface. 

Windows can be installed in the side walls to 
provide additional light and in buildings using 
corrugated siding it is possible to obtain corru- 
gated Fiberglas panels, either clear or translucent, 
that will member with the siding and provide a 
continuous band of light on each side of the build- 
ing. All forms of side-wall lighting are subject 
to being blanked off by the high stacking of cargo 
and consequently should not be depended upon 
entirely to provide the desired day lighting. 








Fig. 1 
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Artificial Lighting For night operation and to 
supplement natural light during the daytime, elec- 
tric illumination should be provided. The light level 
should not be less than 10 foot-candles. The spac- 
ing of lights is very important and should be de- 
signed to provide adequate lighting in the aisles 
at all times even when cargo is stacked high. 
Sufficient switches should be provided to allow 
lights to be switched on only in certain areas 
where work is being done. If watchman service 
is maintained or when only minimum illumination 
is desired, separate light circuits should be in- 
stalled with control switches conveniently located 
near entrance doors. 


Type of Fixtures The fixtures that can be used 
are (1) incandescent, (2) fluorescent, and (3) mer- 
cury vapor. There are advantages and disadvan- 
tages in each type. 

Incandescent lamps need replacing frequently, 
and the convection currents set up by the hot 
globe cause the reflector and the light globe to 
become coated with dust, reducing the illumina- 
tion considerably. 

Fluorescent-tube lighting is becoming more 
popular since high-output fluorescent lamps have 
been developed which produce the increased illu- 
mination desired. Upkeep is still a problem with 
them as tubes become blackened with resultant 
loss of efficiency. 

Mercury-vapor lighting is the most efficient, 
provided that sufficient mounting height can be 
obtained, Mercury-vapor lights require time to 
warm up before full illumination, so they cannot 
be turned on and off as readily as incandescent 
or fluorescent lights. In warehouses where differ- 
ent color codes are used on the stored cargo it 
is very important to use color corrected mercury 





Typical warehouse, Port of Long Beach, California. 
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vapor lamps in order to be able to read the vari- 
ous color codes. 

When any truck loading is accomplished at 
night, outside floodlighting of the area is essen- 
tial. For safe operation, the intensity of illumina- 
tion should be at least 1 foot-candle and prefer- 
ably 2 foot-candles. Mercury-vapor lighting lends 
itself ideally for this situation as high-intensity 
lights can be mounted on steel poles to provide 
even illumination, At loading platforms lights can 
be mounted over doorways or on the building 
parapet to illuminate the platform and the trucks 
or railroad cars. 


Wiring Before designing the electrical wiring 
system, the public utility company supplying the 
electric current should be consulted in order to 
determine the various systems available. The 
standard 120/240-volt three-wire system is 
adaptable to all three types of lighting. If consid- 
erable power for motors or heating is required, 
the 208/120-volt three-phase system would be 
desirable. The 480/277-volt four-wire system is 
adaptable to either mercury-vapor or fluorescent 
lighting, and considerable reductions in wire size, 
conduit size, and panel boards can be effected 
by its use. For large buildings this could mean 
a considerable saving in cost of the electric sys- 
tem. If small 120-volt single-phase loads are re- 
quired, dry-type step-down transformers can be 
located adjacent to the sub-panel board. 


Port of Long Beach, California 


A plan and cross section of a warehouse at the 
Port of Long Beach is shown in Fig. 1. 

The building is 151 ft wide and 727.5 ft long 
with a gross area of 109,852 sq ft. It is divided 
into three separate and approximately equal stor- 
age areas by 12-in-thick precast reinforced con- 
crete transverse fire walls. Columns at the exterior 
walls and fire walls are reinforced concrete, 
poured-in-place. 

Interior columns are structural steel spaced 50 
ft apart, and column bays are spaced 40 ft apart. 

Roof trusses and girders are of steel and sup- 
port a system of 2-in by 10-in wood roof joists, 
Y-in plywood diaphragm roof sheathing and a 
built-up composition roof. 

The side and end walls contain a total of 14 
vertical rolling steel doors measuring 16 ft wide 
by 16 ft high, Openings through the fire walls 
on the centerline of the building are protected 
by automatic self-closing vertical rolling steel fire 
doors 16 ft wide and 16 ft high on each side 
of the wall. 
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Fig. 2 Port Newark, New Jersey. Typical warehouse layout for efficient utilization of rail and truck 


service, cargo distribution buildings. 


Truck and rail loading platforms 16 ft wide 
are on each side of the building with one-third 
of one side ramped to permit direct access into 
the building by vehicles. 

There are no skylights or monitors on the roof 
or windows in the side walls. Distributed sym- 
metrically over the roof area are 54 circular venti- 
lators that provide the required air changes. 

Artificial lighting of the interior is accomplished 
by 400-watt mercury vapor fixtures. All exterior 
loading areas are floodlighted with 400-watt mer- 
cury vapor lights. 

A complete automatic sprinkler system with su- 
pervisory electric circuits is installed throughout 
the building, and in addition hose reels are 
mounted at convenient locations. 


Port Newark—New Jersey 


The plan in Fig. 2 illustrates typical warehouse 
layout utilizing modern rail and truck service. The 
warehouse floors are at truck and rail-car heights 
to facilitate easier cargo handling. 

The buildings are 160 ft wide and vary from 
640 ft to 960 ft long. The column spacing is 
40 ft with bents every 20 ft, and the minimum 
interior clear height is 20 ft. The roof slope is 
ona 24 on 12. 

Buildings have been constructed of either struc- 
tural steel or structural timber frames with alumi- 
num roofing and siding, Plastic skylights are used 
to provide natural light. 


PHYSICAL PLANNING 


Coordination in the Preparation of the Airport 
Layout Plan 


if the airport is considered a suitable location 
for an airport industrial park, the industrial 
park's location and land requirements should 
be taken into sccount during the preparation of 
the airport layout plan. 

Economy of layout and operations requires 
that the airport industrial park be one contig- 
uous area. In order to achieve this contiguity, 
careful study of the other airport land require- 
ments must be made. It is advisable to free the 
maximum amount of land for industrial develop- 
ment consistent with retaining full expansion 
capability for essential airport uses such as 
aircraft movement areas, passenger and freight 
terminals, aircraft parking aprons, navigation 
aids, automobile parking areas, and aircraft 
maintenance areas. 


Location on the Airport 


The land available for development for an air- 
port industrial park should be located so as to 
take full advantage of its airport situation. 

A location which often is a good choice for 
the industrial park is on the side of the runway 
opposite the terminal, This is particularly true 
at airports used by air carriers, where diversion 
of industrial traffic from the terminal traffic 
boulevard is advisable. Also, in this area, air- 
port supporting services ere not competing for 
land to use for activities such as terminal auto 
parking and commercial concessions. (See 
Fig. 1.) 

A location in the vicinity of the general 
aviation area has the advantage of being close 
to the area where the aircraft will be stored 
and maintained. This location keeps ground 
taxi time at a minimum. (See Fig. 2.) 


Taxiway Access 


The taxiway system connecting the aircraft 
movement areas with the individual units of 
the industrial park should be decided upon in 
the early stages of planning. The access routes 
are a determining factor in the development 
pattern. Proper planning of these traffic lanes 
will conserve land valuable for other uses — 
uses more productive of revenue. Determina- 
tion must be made at an early stage of the 
proportion of the tract to be served by taxiways 
to the aircraft movement area of the airport. 
The airport owner reserves the right to estab- 
lish a user charge for the privilege of access 
through these taxiways to the common use 
landing area. 

Opinion is divided as to the necessity of 
providing taxiway access to each lot because 
of the relatively large amount of land this 
requires. In most cases a compromise can be 
reached by providing access to those lots 


Planaing the Airport industrial Park, Federal 
Aviation Administration, Department of Trans- 
portation, Washington, 0.C.. 1965 


closest to the aircraft movement areas, A 50- 
ft service taxiway within a 150-ft right of way 
is generally sufficient for business sircraft. 
To minimize conflict with the street system, it 
is recommended that the taxiway right-of-way 
be located at the rear of the lots served and that 
the blocks be long and narrow to reduce the 
number of intersections between streets and 
taxiways. (See Fig. 1.) 

Two interesting variations for providing ac- 
cess to the aircraft movement areas are: 

1. A taxiway provided to those lots directly 
abutting the sircraft movement areas. (See 
Fig. 3.) 

2. A taxiway into an aircraft parking apron 
which is surrounded by industrial lots, (See 
Fig. 4.) 

In projects where no taxiway into the air- 
port industrial park is provided, reasonable 
accessibility can be had by locating the in- 
dustrial! area in close proximity to the general 
aviation apron. (See Fig. 5.) 


Railroad Access 


If rail service is available to the site, a 20-ft 
right-of-way is sufficient for a single track 
spur. Determination should be made in advance 
of the proportion of the lots to receive rail 
service. The rail service right-of-way should 
be located on the opposite end of the lots from 
the vehicular right-of-way. 

Contact with the railroad serving the area 
should be made to assure construction that 
will meet the railrosd’s standards. In most 
cases, cost of the railroad spur will have to be 
paid for by the management of the industrial 
park, but there are instances when the rail- 
road has paid the cost of the spur track. 
Usually, if the railroad spur is paid for by the 
railroad, title to the right-of-way will have to be 
passed to the railroad. 


Street System 


The widths of the right-of-way and the pave- 
ment depend on the anticipated traffic demand. 
Excessive pavement width, in addition to its 
high cost, has the tendency to encourage on- 
street parking which creates traftic problems. 
Minimum pavement widths and strict enforce- 
ment of on-street parking prohibitions are 
recommended. 

Curbs and gutters rather than drainage 
ditches are recommended in order to keep the 
right-of-way width to a minimum; these will 
facilitate drainage of the site and also assure a 
cleaner, more attractive site. 

Airport industrial parks surveyed show con- 
siderable variation in the widths of pavements 
and rights ot way selected. With enforcement 
of on-street parking prohibitions and the use 
of curbs and gutters, the right-of-way should 
be a minimum of 40 ft for a 24-ft (2-lane) pave- 
ment, These dimensions are sufficient for sec- 
ondary streets. Additional lanes are required in 
larger developments to add capacity to meet 
peak hour demands. For larger developments, 
on streets which will have «a substantial 
number of industrial installations, » 60-ft 


Industrial 
AIRPORT INDUSTRIAL PARK 


right-of-way is recommended so that two 
additional lones of traffic can be added when 
the demand warrants. 

For primary feeder streets, a minimum of 
48 ft of pavement within a 60-ft right-of-way is 
recommended, 

Street intersections should have a curb 
radius of at least 40 ft to accommodate tractor- 
trailer vehicles. 

it is recommended that the number of en- 
trances into the industrial park be as few as 
possible to discourage use of the circulation 
system by traffic which is not directly related 
to the park. The entrances should be from a 
public thoroughfare with at least equivalent 
capacity and be separate from the airport 
entrance road in order to avoid traffic mix 
with those vehicles serving or visiting the air- 
port. 


Off-Street Parking and Loading 


Off-Street Parking This should be provided for 
all vehicles which come into the airport in- 
dustrial park. Parking spaces should be pro- 
vided for employees, visitors, company vehi- 
cles and all trucks. 


Employee Parking In airport industrial parks 
virtually all employees drive to work. Con- 
sideration should be given to overlapping re- 
quirements of successive shifts. Provision 
should be made for one parking space for 
every 1.3 employees on the combined shifts. 
Allowance of 300 square feet should be made 
for maneuvering and parking each vehicle. 


Visitor Parking Parking space tor visitors 
should be provided at the rate of one parking 
space for every 15 employees on the main 
shift. 


Company Vehicles Provision of one parking 
space for each company vehicle ia recom- 
mended. 


Truck Loading Docks Loading docks should 
accommodate truck trailers and local pickup 
trucks. To accommodate truck trailers, berths 
should be 14 ft wide by 60 ft deep with en 
additional depth of 60 ft for maneuvering. For 
local pickup trucks, berths 10 ft wide by 20 ft 
deep ore sufficient with a 20-ft additional 
depth for maneuvering. Loading docks should 
not be located on the street side of the building, 


Entrance Oriveways Entrance driveways for 
truck access should be offset from the truck 
parking ramp to prevent trucks from backing 
from the street into a loading dock, Curb radii 
of 25 ft minimum are recommended for truck 
eccess drives. Driveways for automobiles 
should have minimum curb radii of 15 ft. 


Building Setbacks 


The sirport industrial perks surveyed indi- 
cate a variety of setback standards which are 
generally related to the size of the lots in the 
particular developments. Aesthetic considera- 
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Fig. 3. Industrial park with taxiway only to lots directly abutting the aircraft movement areas. 
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tions are significant and no single set of 
standards will be applicable to all airport in- 
dustrial parks, The main goal is to retain a 
feeling of open space in the development. In 


addition, setbacks may be related to the 
topography, rougher terrain generally re- 
quiring greater setbacks to minimize the 


amount of site work to the developer and to 
neighboring tenants. On most airports, the 
land developed for industry will be relatively 
flat, which would permit setbacks to be the 
minimum required for aesthetic considerations, 
free movement of fire apparatus around struc- 
tures and meeting the requirements of local 
ordinances. 

A 30-ft front setback from the property line, 
using the street rights-of-way previously dis- 
cussed, will allow approximately 36 to 48 ft 
from the edge of the street pavement. This 
should be sufficient in projects where the 
smallest lots are 4 acre or less. 

Side and rear setbacks of at least 25 ft are 
recommended for fire safety separation, air- 
craft clearance and architectural harmony. 

A further measure that is recommended for 
assuring the parklike quality of the develop- 
ment is to limit the amount of each site per- 
mitted to be occupied by structures. Site 
coverage of 60 percent should be a maximum 
although 50 percent is preferable. 


US Route 54 


Industrial park without taxiway access located adjacent to the general aviation area. 


Site Layout 


An airport industrial park should be at least 
50 acres to justify the management effort re- 
quired for planning, promotion, and continuing 
operation. 

Block dimensions are determined in part by 
the depths established for groups of lots. 
Within the block it is then possible to adjust 
lot widths to suit the needs of individual 
tenants. 

A variety of block sizes based on lot depths 
of 150 ft up to 500 ft allows for inclusion in the 
project of sites varying from about of an 
acre to 10 acres. Minimum lot width should be 
about 100 ft in order to provide buildable sites 
for small industries. 

it is recommended that blocks be as long as 
practicable to reduce the costs incurred in the 
construction of cross streets. Within the 
industrial park, there is little need for lot-to-lot 
circulation because most traffic is to and from 
destinations outside the industrial park. 

Stage construction usually is a necessity be- 
cause of flexibility and cost considerations, 
Sections that are opened for development 
should be improved so that lots offered for 
lease or sale are developed lots rather than 
raw land. Streets and utilities should be 
provided ready for use at the sites. 


Utilities 

Utilities that are essential are water, sani- 
tary sewer system, electric power, gas distribu- 
tion, fire hydrants and storm sewers adequate 
for drainage on and off site. Utilities are pro- 
vided by the sponsor through his own re- 
sources, of by arrangement with the local 
utility companies, so that the tenant is only 
required to connect his installation to existing 
systems. 

Utility easements may be provided in the 
rights-of-way reserved for streets or rail 
spurs. Underground utilities may be provided 
in aircraft taxiway rights-of-way. 


Park Center 


Reservation of an area for a park center should 
be made in larger projects. This center would 
include the offices of the park management 
and maintenance functions. Facilities for the 
common use of park tenants could be offered, 
such as restaurant, banking facilities, small 
shops for sale of sundries and, possibly, motel 
facilities for the accommodation of overnight 
guests. Other commercial services and per- 
sonal conveniences could be provided at the 
discretion of the park management in the park 
center. 





DESIGN OF FACILITIES 
Site Selection 


Amid the many other factors influencing the 
choice of an industrial plant site, that of 
employee parking should not be overlooked. 
Site requirements, in some cases, may be 
prescribed by equal areas each for factory, 
storage, and parking, But parking needs 
frequently are affected by the type of location, 
since the demand for parking often may be 
less in locations where land costs are highest. 
The influences of transit service, walk-to-work 
trips, or drop-off trips, which are likely to be 
related to srea type, are suggested in the table 
on this page. 

The example shows that parking area needs 
for 1,600 employees may vary by a8 much as 
three acres. The total cost for employee 
parking may be equal or less at the rural site, 
however, because of lower land costs. 

When land costs are high, it becomes more 
economical to build a second level over 
existing parking than to construct new surface 
lots, Other economic factors, such as proximity 
to markets or to rail service, may overcome 
the disadvantages of high parking costs in 
urban areas. Roof parking or remote parking 
with shuttle bus service are other solutions to 
meeting parking demand at confined plant 
sites. 

Another principal traffic factor influencing 
site selection is the capacity of street systems 
to absorb peak hour loads at shift changes. 
While a concern primarily of public agencies, 
plant management is also concerned in terms 
of labor market accessibility as well as the 
ease of transporting incoming materials and 
outgoing products. 


Design Elements 


Several principles control the design of 
industrial plant parking facilities. First, the 
unique characteristics of employee parking 
must be taken into account. Unlike parking at 
shopping centers, airports and many commer- 
cial lots, industrial plant parking is character- 
ized by long-term parking, nearly simultaneous 
large volumes of arrivais and departures, and 
brief periods of vehicle-pedestrian conflict. 

Design provisions should, therefore, satisty 
the following requirements: 

1. Stall size that accommodates current 
vehicle models 

2. Stall arrangements that meke judicious 
use of the area available 

3. Access to individual stalls that is safe, 
convenient and without delay 

4. Entrances and exits that minimize delays 

5. Parking locations that are close to work- 
ing areas 

6. Security and aesthetic treatments that 
meet plant and public needs 


Parking Facilities for Industrial Plants, institute of Traf- 
fic Engineers, Washington, D.C., 1969. 


Stall Size Vehicle dimensions are the principal 
determinant of stall sizes. Many current models 
of automobiles measure 80 in. in width and 
218 in. in overall length. Door-opening charac- 
teristics are another factor, As two-door 
models, which have larger doors than four- 
door models, become even more popular, there 
is an increasing need for wider stalla in 
parking facilities, 

The 1959 ITE Recommended Practice on In- 
dustrial Plant Parking recommended 8-ft 6-in. 
stalls, which under present conditions may 
allow only 22 in. between vehicles for door 
opening. Current prevalent practice is to 
employ 9-ft stalls, with 10-ft stalls in some 
90° visitor parking layouts. The effects of 
increasing stall width from 8 ft 6 in. to & ft, 
considering a 500-ft bay are as follows: with 
90° parking, # reduction of from 58 to 55 
spaces; with 60° parking, from 50 to 47 
spaces. 

When stall widths are less than 9 ft, double 
lines between atalis will assure better posi- 
tioning of vehicles and minimize the possibility 
of wasted spaces due to improper parking. 

Stall lengths must be at least 18 ft to accom- 
modate current vehicle models. If “drive- 
through" parking is employed, stall length 
may be increased to 19 ft to allow for some 
clearance between vehicles. 

Clearance from walls, fences, roadways or 
walkways can be maintained by using curbs 
or wheel-stops properly positioned within the 
stall ares. A front overhang of 3 ft and a rear 
overhang of 5 ft are typical values to be accom- 
modated. 


Stall Arrangements Decisions about the choice 
of angle and the layout of aisles must be based 
on individual site conditions. The placement 
and number of entrances and exits, and the 
site shape and contour are the major controls. 
At large plants, blocks of parking by groups of 
three to five hundred cars are preferable to 
larger aggregations. Pedestrian-vehicle con- 
flicts can be reduced, and assigned parking for 
different shifts and employment groups can be 
better controlled, through the use of such 
relatively small blocks. 

The following general practices sre desir- 
able: use natural grades to facilitate drainage; 
provide for counterclockwise traffic aisle flow, 
since left turns are easier than right turns for 
drivers; have parked vehicles ftece downhill 
rather than uphill, to allow for stelied vehicles 
or winter weather conditions. 
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This report includes layout details for only 
one type of parking. Figure 1 illustrates 6 
stall arrangement and an aisle design that have 
not been widely published—the drive-through 
double stall pattern, usable in either 90° or 
acute angle parking layouts. 

in general, angle parking is preferred tor 
large industrial parking facilities. Firat, proper- 
ly designed angle parking can employ space as 
effectively as right-engle parking. Second, it 
virtually forces one-way movements, thereby 
simplifying control, reducing conflicts, and 
ensuring that daily parking practices conform 
to the established design. Third, it provides for 
easier turning movements into and out of stalls. 

Drive-through angle parking design offers 
the further advantages of minimizing backing 
out of stalls and directing all aisie travel in the 
same direction. It conserves space more eftec- 
tively than other angle parking designs 
Typically, the angled drive-through layout re- 
quires 36 ft for the double stall and an 18-ft 
sisle (to permit passing stalled vehicles), for 
® unit parking depth of 54 ft. Compared with 
90° parking, the space loss along the length 
of the bay — eight spaces in 500 ft according to 
the example—will be compensated for by the 
reduction in unit parking depth, from 62 or 
64 ft to 54 ft, if enough bays can be used, 

The disadvantage of this design of drive- 
through parking is that it increases the travel 
distance and time of a search pattern if the lot 
is nearly full. It also is imperative to keep the 
end circulation aisles two-way so that a driver 
will not be forced out of the lot in order to 
return to another parking aislé. 

The drawing also gives dimensions for angle 
parking at 53° 8', an angle which has the 
layout convenience of being a 3-4-5 triangle. 
Other angles commonly used for parking are 
45, 55, or 60°. However, any angle smalier than 
the 3-4-5 configuration tends to be wasteful of 
space, without offering any significant advan- 
tage. 

Where two-way aisie flow may be desirable, 
as in visitor parking lots, 90° parking is more 
appropriate. Site dimensions sometimes may 
be such thet 90° unit parking depths are most 
appropriate regardless of other circumstances. 
The minimum 90° parking depth reported to 
Committee 6T was 61 ft, with preferences ex- 
pressed for 62-64 ft as desirable dimensions. 
When unit parking depths ore less than 
desirable, shortened stall lines (10-15 ft long) 
moy enccurage drivers to pull all the way into 
stalls. 


Hypothetical Relationship of Parking Area Requirements to Location 








No. of 
employees Percent as Number of Approx 
at peak shift drivers or = autos to be site, Area, 
Location overlap auto psors parked* sq ft acres 
Urban . 1,600 740 222 5.0 
Suburban | . 1,600 990 297 6.8 
Rural. 1,600 1,180 354 8.0 


ET 
* Assuming car occupancy of 1.3 persons per car. 
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DESIRABLE STALL ANDO AISLE DIMENSIONS FOR DRIVE-THROUGH PARKING 
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Fig. 1 Orive-through lot layout. 


Service Roads Many targe plants require 
service roads between plant entrances and 
parking areas. Several design factors may be 
noted; 

1. Proper control can best be achieved if 
service roadway tanes are clearly marked for 
one- of two-way operation. 

2, To permit passing of a stalled vehicle, 
one-way, single-lane service roads must be at 
least 18 ft wide. 

3. Incoming shift vehicles should be 
separated from truck deliveries and outgoing 
shift vehicles. 

4. Service roads that permit drivers to reach 
those plant exits most suitable for their 
subsequent travel direction will minimize 
conflicts and capacity reduction at plant exits. 

5. Pedestrian conflicts can be minimized 
by locating the entrances from service roads 
in parking areas at the end opposite to work 
areas, 


6. Exits from parking areas to service roads 
will minimize conflicts if they are placed away 
from the main stream of pedestrians leaving 
work. 


Plant Entrances and Exits The number and to- 
cation of gates is a function of both the external 
roadway system and internal circulation. It 
may be desirable, or even necessary, to dis- 
tribute peak-hour volumes among several 
Streets to avoid overtaxing the capacity of 
nearby intersections. In the case of overlapping 
shift arrivals and departures, both internal 
and external conditions will dictate to a large 
degree the number and location of gates. Be- 
cause exit peaks generally are of shorter dura- 
tion, greater exit than entrance capacity usually 
will be required. Exit turning movements also 
may be less efficient, in vehicles cleared per 
hour, than entrance movements. 

The total number of exits will be determined 


by the number of lanes available at individual 
exits, what turns may be prohibited, and the 
allowable length of time for discharging peak 
period volumes. Observed exit rates for left- 
and right-turning lanes range up to 1,500 
vehicles per lane per hour of green time.’ 
Obviously, nearby highway intersections must 
provide adequate capacity to meet exit volumes 
in addition to nonptant traffic. A tratfic engi- 
neering analysis employing the type of pro- 
cedures outlined in the Highway Capacity 
Manual may be necessary to ensure the most 
effective location and design. Such an analysis 
certainly should be undertaken when traffic 
signals are contemplated, or when volumes 
reach magnitudes for which grade separation 
may need to be considered. 

Where two-way flow is to be accommodated, 
the roadway width at gates should be at least 
26 ft to facilitate turning movements to or from 
a major highway. The American Association of 
State Highway Officials design policies may be 
consulted for turning radii details.’ Where 
guards stop incoming vehicles, checkpoints 
should be far enough from the highway to 
prevent queues forming on the highway. 


Pedestrian Needs 


Pedestrian-vehicle conflicts are almost inevi- 
table, but with minimum walking distances 
such conflicts can be reduced. Several methods 
can be followed to lessen the inefficiency, con- 
gestion and safety hazards inherent in such 
conflicts. 

1. Parking space allocations can be oriented 
to specific buildings. 

2. Parking areas may be designed to focus 
on major walkways, which should be fenced 
or marked. 

3. Where pedestrians must cross service 
roads or access roads to reach parking areas, 
crosswalks should be clearly designated by 
pavement markings, signs, flashing lights, 
or even traffic signals operated by plant secur- 
ity personnel. Crosswalk surfaces may be 
raised slightly to designate them to drivers, 
unless drainage problems would result, 

4. Walkways may be provided under cover 
of buildings between parking and work areas. 

5. Wherever possible, parking aistes should 
lead directly to the plant. This will minimize 
inbound problems, since close-in spaces will 
be taken first and tater arrivals will park far- 
ther awey. Pedestrians can walk past parked 
cars rather than crossing aisles with cars 
arriving and being parked. 

The best means of separating pedestrians 
and vehicles is by constructing underpasses 
or overpasses at key points. Grade separation 
may be essential to prevent long delays and 
time losses, as where freight must be handled, 
to avoid exposure to hazardous plant opera- 
tions. It may be necessary where parking facil- 
ities and plant buildings are on opposite sides 
of major highways. If intersection capacity 
problems preclude provision of a pedestrian 
phase in nearby traffic signals, grade-separated 
pedestrian crossings will be essential. 


Provisions for Commercial Vehicles 


Receiving and shipping needs of many indus- 
trial plants are accommodated by motor trans- 


‘Highway Research Board Highway Capac 
ity Manual Special Report #87, 1965, page 
137. Washington, D.C 

"American Association of State Highway 
Officials, “A Policy on Arterial Highways in 
Urban Areas, Washington, D.C., 1957 





port vehicles, ranging from pickup trucks to 
five-axle tractor-trailer units, While the major 
movements involve raw materials, supplies, 
and finished products, a measurable amount 
of truck traffic is generated also by canteens, 
cafeterias, laboratories, or other service needs. 

Unless an industrial plant is under strict 
security measures, motor transport vehicles 
normally use the same entrance and exit facil- 
ities used by employee vehicles. Where secur- 
ity is a question, separate truck gates may be 
provided with each inbound and outbound 
truck being checked by a guard. Gates used by 
trucks require two lanes, each 12 ft in width, 
clearly posted as to use. Controls may be 
required to eliminate possible conflict between 
trucks and other traffic, especially at periods 
of major employee shift arrivals and depar- 
tures. The most effective control at periods 
of peak demand is prohibition of all commercial 
vehicles. 

Within plant premises, it is desirable to 
route commercial vehicles around the periph: 
ery of the plant to loading areas and to pro- 
hibit direct access through employee parking 
lots. The width of driveway lanes should be 
not less than 10 ft nor more than 12 ft, in order 
to discourage illegal parking. Turning radii 
should be adequate for the largest vehicle 
anticipated, and signs and markings should 
conform to accepted standards. 

This report does not treat the design of load- 
ing docks in detail, but the following informa- 
tionalcomments are offered. The width of apron 
space of maneuvering area in front of loading 
docks is dependent upon the overall length of 
servicing vehicles, the turning radii of the 


equipment and the width of truck berths. Gen- 
erally, the distance from the edge of the load- 
ing dock to the opposite curb, outside edge 
of opposite truck berths, or near edge of any 
physical obstruction, should equal not less 
than twice the overall length of the longest 
service vehicle. Where receiving or shipping 
operations ssitate an accumulation or 
storage of trailer units in excess of available 
dock apron space, # marginal ares should be 
provided for waiting or for trailer storage sepa 
rate from the apron space or any parking lot. 
Apron areas should be free of any passenger 
car parking and physically separated from any 
portion of the parking lots. The surface should 
be well paved with a dustless and durable 
material, graded for drainage and of sufficient 
bearing strength to support concentrated axle 
loads 






Amenities 


Both employee and community relations may 
require that some consideration be given to 
parking area amenities. Much depends on 
location. A steel mill surrounded by steel mills 
will not be concerned in the same way that an 
electronics plant next to suburban residential 
sreas need be. 

Landscaping can be an important element 
in the appearance and effective use of parking 
ereas. It can serve functionally by designating 
separate parking areas: sesthetically by break- 
ing the bleakness of great expanses of asphalt. 

Utilities often can be placed in landscaped 
areas. Some plants take landscaping amenities 
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so seriously that preferred parking layouts 
may be rejected because of insufficient land- 
scaping. There sre several drawbecks to be 
considered, however. Improperly located 
shrubs may seriously reduce driver sight dis- 
tances. High plantings that completely -screen 
employee vehicles may encourage vandalism 
and pilferage. Deciduous trees may create 
trouble with sap droppings; failing leaves 
increase maintenance costs and also may ob- 
struct drainage structures. In colder climates, 
landscaping may impede snow removal. 

Noise contro! is sometimes an important 
factor. Plant noise may be materially reduced 
by proper location of loading docks and park- 
ing areas, although even the quietest truck is 
disturbing at night. Depending on terrain, noise 
may be buffered by fences or planting. 

Lot surfacing may be an amenity factor. All 
lots should be properly graded for drainage and 
should be dust-free. Higher type surfaces, with 
pavement markings to designate spaces and 
reserved areas, may be warranted in high-land- 
cost areas, and at activities attracting many 
visitors. A more efficient as well as a more 
attractive site will result, 

Some amenities may help to reduce the total 
number of parking spsces required. Covered 
or shielded transit waiting areas, within close 
walking distance of buildings, may encourage 
a higher level of transit usage. Alternatively, 
shuttle buses might be operated between tran- 
sit stops and plant areas. Providing turnout 
bays where auto passengers may be dropped 
off and picked up may mean that otherwise 
necessary parking space can be put to # more 
productive use. 
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PLAYLOTS AND PLAYGROUNDS 
BADMINTON 
BASKETBALL (AAU) 
BASKETBALL (NCAA) 
BIDDY BASKETBALL 
GOAL-Hi BASKETBALL 
BOCCIE BALL 
CROQUET 

ONE-WALL HANDBALL 
THREE- AND FOUR-WALL HANDBALL 
HOPSCOTCH 
HORSESHOES 

ICE HOCKEY 

LAWN BOWLING 
ROQUE 
SHUFFLEBOARD 

DECK TENNIS 
PLATFORM TENNIS 
PADDLE TENNIS 
TENNIS 

TETHERBALL 
VOLLEYBALL 
OFFICIAL BASEBALL 
BASEBALL 


Bronco League (9-12 yr) 
Pony League (13-14 yr) 
Colt League (15-16 yr) 
Little League (9-12 yr) 


FIELD HOCKEY 
FLICKERBALL 
FOOTBALL (NCAA) 
TOUCH AND FLAG FOOTBALL 
GOLF DRIVING RANGE 
LACROSSE 

Men's 

Women's 


SOCCER 
Men's and Boys’ 
Women's and Girls’ 


SOFTBALL 


12-inch 
16-inch 
SPEEDBALL 


TEAM HANDBALL 
}-MILE RUNNING TRACK 
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SHOT PUT 

HAMMER THROW 

DISCUS THROW 

JAVELIN THROW 

LONG JUMP AND TRIPLE JUMP 

POLE VAULT 

HIGH JUMP 

ARCHERY 

INTERNATIONAL SHOOTING UNION 
AUTOMATIC TRAP 

FIXED NETS AND POSTS 

FENCE ENCLOSURES 

TYPICAL GRADING AND DRAINAGE DETAILS 
TYPICAL PLAYING SURFACES 
BASEBALL AND SOFTBALL BACKSTOPS 
MOVIE THEATERS 


Handicapped Seating 
500-Seat Movie Theater 


DRIVE-IN THEATERS 

BOWLING ALLEYS 

BOWLING ALLEYS WITH BILLIARD ROOMS 
SWIMMING POOLS 


Diving Pools 

Residential Swimming Pools 
50-Meter Recreational Pool 
25-Meter Recreational Pool 
25- and 50-Meter Indoor Pools 


LOCKER ROOMS 

BATHHOUSES 

GYMNASIUM 

zoos 

AQUARIUMS 

INDOOR TENNIS BUILDING 
SPORTS ARENAS 

GOLF COURSES AND CLUBHOUSES 
RIFLE AND PISTOL RANGES 

RIFLE AND CARBINE RANGES, OUTDOOR 
SHOOTING RANGES, OUTDOOR 


Trap Field 
Skeet Field 
Combination Skeet and Trap Field 


MARINAS 
Swimming Docks 
CAMPS AND CAMP FACILITIES 
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General 


Playlots should be provided for preschool chil- 
dren up to 6 years of age primarily in conjunction 
with multifamily (townhouse and apartment) 
developments and in single-family neighbor- 
hoods remote from elementary schools. They 
are a necessary alement of such developments 
to complement common open-spsce areas. 
Playlote may include (1) an enclosed area for 
play equipment and such special facilities as 
#8 sand area and « spray pool; (2) an open, 
turfed ares for active play; and (3) a shaded 
area for quiet activities. 


Location of Playlots 


Playlots should be included as an integral part 
of the housing area design, and are desirably 
located within 300 to 400 ft of each living unit 
served. A playlot should be accessible without 
crossing any street, and the walkways thereto 
should have an easy gradient for pushing 
strollers and carriages. Playlots may be in- 
cluded in playgrounds close to housing areas 
to serve the preschool age group in the adjoin- 
ing neighborhood. 


Size of Playlots 


The enclosed area tor play equipment and 
special facilities should be based on a mini- 
mum of 70 sq ft per child, which is equivalent 
to 21 sq ft per family on the average basis of 
0.3 preschool child per family. A minimum 
enclosed srea of approximately 2,000 sq ft 
will serve some 30 preschool children (about 
100 families). Such a size will accommodate 
only a limited selection of play equipment. 
To accommodate a full range of equipment 
and special facilities, including a spray pool, 
the minimum enclosed area should be about 
4,000 aq ft, which would serve up to 50 pre- 
school children (about 165 families), Addi- 
tional space is required to accommodate the 
eloments of the playlot outside of the enclosed 
ares, as listed in the next paragraph. A turfed 
area at least 40 ft square should be provided 
for active games. 


Playlot Activity Spaces and Elements 


A playlot should comprise the following basic 
activity spaces and elements: 
1. An enclosed area with play equipment 
and special facilities including 
a. Play equipment such as climbers, 
slides, swing sets, playwalls and play- 
houses, and play sculpture 
b. A sand area 
c. A apray pool 
2. An open, turfed area for running and 
active play 
3. A shaded area for quiet activities 
4. Miscellaneous elements, including bench- 
es for supervising parents; walks and 
other paved areas wide enough for stroll- 
ere, carriages, tricycles, wagons, etc.; 
play space dividers (fences, walks, trees, 
shrubs), a step-up drinking fountain, trash 
containers, and landscape planting. 


Layout of Playlots 


The specific layout and shape of each playlot 
will be governed by the existing site conditions 
and the facilities to be provided, General prin- 
ciples of layout are described as follows: 

1. The intensively used part of the play- 
lot with play equipment and special facili- 
ties should be surrounded by a low enclosure 
with supplemental planting, and provided 
with one entrance-exit. This design will dis- 
courage intrusion by animals or older chil- 
dren, provide adequate and safe control over 
the children, and prevent the ares from becom- 
ing # thoroughfare. Adequate drainage should 
be provided. 

2. Equipment should be selected and ar- 
ranged with adequate surrounding space in 
small, naturel play groups. Traffic flow ahould 
be planned to encourage movement throughout 
the playlot in a safe, orderly manner. This 
traffic flow may be facilitated with walks, plant- 
ings, low walls and benches, 

3. Equipment which enables large num- 
bers of children to play without taking turns 
(climbers, play sculpture) should be located 
near the entrance, yet positioned so that it will 
not cause congestion. With such an arrange- 
ment, children will tend to move more slowly 
to equipment that limits participation and 
requires turns (swings, slides), thereby modi- 
fying the load factor and reducing conflicts. 

4. Sand areas, play walls, playhouses, and 
play sculpture should be located away from 
such pieces of equipment as swings and slides 
for satety and to promote a creative atmo- 
sphere for the child's world of make believe. 
Artificial! or natural shade is desirable over 
the sedentary play pieces, where children will 
play on hot days without immediate supervi- 
sion. Play sculpture may be placed in the sand 
area to enhance its value by providing « greater 
variety of play opportunities. A portion of the 
area should be maintained free of equipment 
for general sand play that is not in conflict 
with traffic flow. 

5. Swings or other moving equipment 
should be located near the outside of the equip- 
ment area, and should be sufficiently separated 
by walls or fences to discourage children from 
walking into them while they are moving. 
Swings should be oriented towerd the best 
view and away from the sun. Sliding equipment 
should preferably face north away from the 
summer aun. Equipment with metal surfaces 
should be located in available shade. 

6. Spray pools should be centrally located, 
and step-up drinking fountains strategically 
placed for convenience and economy in rela- 
tlon to water supply and waste disposal lines. 

7. The open, turfed area for running and 
active play, and the shaded area for such quiet 
activities as reading and storytelling, should 
be closely related to the enclosed equipment 
area and serve as buffer space around it. 

8. Nonmovable benches should be conven- 
iently located to assure good visibility and 
protection of the children at play. Ourable 
trash containers should be provided and con- 
veniently located to maintain a neat, orderly 
appearance. 
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Playground Characteristics 


1. The playground is the chief center of out- 
door play for kindergarten and school age 
children from 6 to 12 years of age. It also offers 
some opportunities for recreation for young 
people and adults. 

2. The playground at every elementary 
school should be of sufficient size and design, 
and properly maintained, to serve both the 
slementary educational program and the recre- 
ational needs of all age groups in the neighbor- 
hood, Since education and recreation programs 
complement each other in many ways, unneces- 
sary duplication of essential outdoor recrea- 
tional facilities should be avoided, Only where 
this joint function is not feasible should a sepa- 
rate playground be developed. 

3. A playground may include (a) a playlot for 
preschool children, (b) an enclosed playground 
equipment area for elementary school children, 
(c) an open, turfed area for active games, (d) 
shaded areas for quiet activities, (e) a paved, 
multipurpose area, (f) an area for field games, 
and (g) circulation and buffer space. 


Location of Playground 


A playground is an integral part of a complete 
elementary school development. School pley- 
grounds and other playgrounds should be 
readily accessible from and conveniently re- 
lated to the housing area served. A playground 
should be within 4 to 4 mile of every family 
housing unit. 


Size and Number of Playgrounds 


Recommended size of a playground is a mini- 
mum of 6 to 6 acres, which would serve ap- 
proximately 1,000 to 1,500 families. The 
smallest playground that will accommodate 
essential activity spaces is about 3 acres, 
serving opproximately 250 families (about 110 
elamentary school children). This minimum 
area should be increased at the rate of 0.2 to 
0.4 acres for each additional 50 families. More 
than one playground should be provided where 
(1) @ complete school playground is not 
feasible, (2) the population to be served ex- 
ceeds 1,500 families, or (3) the distance from 
the housing units is too great, 


Playground Activity Spaces and Elements 


A playground should contain the following 
basic activity spaces and elements: 

1. A playlot, as described in the preceding 
section, with equipment and surfacing as 
recommended. 

2. An enclosed playground equipment area 
with supplemental planting for elementary 
schoo! children, and with equipment as 
recommended. 

3. An open, turfed area for informal active 
games for elementary school children, 

4. Shaded areas for quiet activities such as 
reading, storytelling, quiet games, handicrafts, 
picnicking and horseshoe pitching for both 
children and adults. 

5. A paved and well-lighted, multipurpose 
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ares large enough for (#) activities such es 
roller skating, dancing, hopscotch, four 
square, and captain ball, and (6) games re- 
quiring specific courts, such as basketball, 
volleyball, tennis, hendbali, badminton, 
paddle tennis, and shuffleboard. 

6. An area for field games, preferably well- 
lighted, (including softball, junior baseball, 
touch or flag football, soccer, track and field 
activities, and other games), which will aiso 
serve for informal play of field sports and kite 
flying, and be used occasionally for pageants, 
field days, and other community activities. 

7. Miscellancous elements such as public 
shelter, storage space, toilet facilities, drinking 
fountains, walks, benches, trash containers, 
and buffer zones with planting. 


Layout of Playgrounds 


The layout of a playground will vary according 
to size of available ares, its topography, and 
the specific activities desired. it should fit the 
site with maximum preservation of the existing 
terrain and such natural site features as large 
shade trees, interesting ground forms, rock 
outcrops and streams, These features should 
be integrated into the layout to the maximum 
extent feasible for appropriate activity spaces, 
as natural divisions of various use arees, and 
for landscape interest. Grading should be kept 
to a minimum consistent with activity needs, 
adequate drainage and erosion control. General 
principles of layout are described as follows: 

1. The pleylot and the playground equipment 
area should be located adjacent to the achool 
and to each other. 

2. An open, turfed area for informal active 
play should be located close to the playlot and 
the playground equipment area for convenient 
use by all elementary school children. 

3. Areas for quiet activities for children and 
adults should be somewhat removed from 
active play spaces and should be close to tree- 
shaded eress and other natural features of the 
site. 

4. The paved multipurpose area should be 
set off from other sreas by planting and so 
located near the school gymnasium that it may 
be used for physical education without dis- 
turbing other school classes. All posts or net 
supports required on the courts should be 
constructed with sleeves and caps which will 
permit removal of the posts and their sup- 
ports. 

5. The area for field games should be located 
on fairly level, well-drained land with finished 
grades not in excess of 2.5 percent; a minimum 
grade of 1 percent is acceptable on pervious 
soils having good percolation for proper 
drainage. 

6. In general, the area of a playground may 
be divided as follows: (#) Approximately half 
of the area should be parklike, including the 
open, turfed areas for active play, the shaded 
areas for quiet activities, and the miscel- 
laneous elements as described in 7 below; (6) 
the other half of the area should include % to 
1 acre for the playlot, playground equipment 
area, and the paved, multipurpose area, and 
1% acres (for softball) to 4 acres (for baseball) 
for the field games area. 

7. The playground site should be fully 
developed with landscape planting for activity 
contro! and traffic control, and for attractive- 
ness. This site also should have accessible 
public shelter, storage for maintenance and 
recreation equipment, toilet facilities, drinking 
fountains, walks wide enough for strollers and 
carriages, bicycle paths, benches for adults 
and children, and trash containers. 


General Equipment Selection Factors 


The following general factors should be con- 
sidered in selecting equipment for playlots and 
playgrounds. 


Developmental and Recreational Values All equip- 
ment should contribute to the healthy growth 
and recreational enjoyment of the child, so that 
he learns to coordinate, cooperate, compete, 
create, enjoy, and acquire confidence. Play 
equipment should: 

1. Develop strength, agility, coordination, 
balance, and courage. 

2. Stimulate the child to learn social skills of 
sharing and playing with others, and to com- 
pete in a spirit of fair play. 

3. Encourage each child to be creative and 
have play experiences which are meaningful 
to him. 

4. Permit the child to have fun and o sense 
of complete enjoyment. 

5. Assist the child in making the transition 
from playlot to playground. 


Child Preference and Capacity Play equipment, to 
be selected with due regard to the child's 
changing preference, maturity, and capacity, 
should: 

1. Be scaled and proportioned to meet the 
child's physical and emotional capacities at 
different age levele. 

2. Permit the child to do some things alone 
without direct adult supervision or assistance. 

3. Provide a wide variety of play opportuni- 
ties to accommodate changing interests of the 
child. 

4. Free the child's imagination. 

5. Meet a variety of interests, abilities, and 
aptitudes, 


Safety of Participants All play equipment should 
be designed and built for safety of the partici- 
pants, and: 

1. Be free of all sharp protruding surfaces 
caused by welds, rivets, bolts, or joints. 

2. Have sufficient structural strength to 
withstand the expected loads. 

3. Be designed to discourage incorrect use 
and to minimize accidents; examples are seats 
that discourage children from standing in 
swings, slides that require children to sit down 
before sliding, and steps or ladders that 
discourage more than one participant at a 
time. 

4. Have hand or safety rails on all steps and 
ladders, and nonskid treads on all steps. 

5. Be installed in accordance with the 
specific directions of the manufacturer, 

6. Be placed over suitable surfaces that will 
reduce the danger of injury or abrasions in the 
event a child falls from the climbing, moving 
or sliding equipment. (A safe landing surface 
should be provided at the end of a slide chute.) 


Durability of Equipment Equipment thet is durable 
should be selected. It should be made of ma- 
terials which are of sufficient strength and 
quality to withstand normal play wear. Wood 
should be used only where metal or plastics 
have serious disadvantages. All metal parts 
should be galvanized or manufectured of cor- 
rosion-resistant metals. All movable bearings 
should be of an oilleas type. Equipment should 
be designed ss vandal-resistant as possible 
(tor example, wire-reinforced seats for swings). 


Equipment with Eye Appeal Ali play equipment 
should be designed and selected for function, 
for visuel sppeal to stimulste the child's 
imagination, with pieasing proportions and 


with colors in harmonious contrast to each 
other and the surroundings. Play equipment 
may have a central theme, to reflect historical 
significance of the area, a storybook land, o 
nautical motif or a space flight motif. The 
theme may be carried out by constructing re- 
taining or separation walla to resemble a corral, 
ship, or airplane, and by appropriate design of 
such elements as paving, benches, and trash 
cane. 


Esse of Maintenance Equipment should be se- 
lected which requires & minimum of mainte- 
nance. Purchased equipment should be prod- 
ucts of established manufacturers who can 
provide e standard partes list. Equipment parte 
which are subject to weer should be replace- 
able. Color should be impregnated into the 
material, if feasible, to avoid repainting. Sand 
areas should be surrounded by a retaining wall 
and be maintained regularly to remove foreign 
objects and loosen the sand as o suitable play 
medium. 


Supervision Equipment should be selected that 
requires a minimum of direct supervision. 


Basic Play Equipment 


General Play equipment may include swings, 
slides, and merry-go-rounds; various types of 
climbers; balancing equipment such as balance 
beams, conduit, leaping posts, and boxes; 
hanging equipment such as parallel bars, hori- 
zontal bars, and ladders; play walls and play- 
houses; and a variety of play sculpture forms. 
Different types of play equipment should be 
provided for preschool children and for 
elementary school children to meet the devel- 
opmental and recreational needs of the two age 
groups. 


Playlot Equipment for Preschool Children The fot- 
lowing table indicates types, quantities, and 
minimum play spece requirements for various 
types of equipment totaling about 2,800 aq ft; 
this area, plus additional space for circulation 
and play space dividers, will accommodate a 
full range of playlot equipment serving a 
neighborhood containing approximately 50 
preschool children (about 165 families). 


Number Play spece 
of fequiraments, 


Equipment pieces ft 
CRIN 5556.9: ore ep srapaen assists 1 10 x 26 
Junior swing set (4 swings)... . 1 18 x 32 
Play sculpture... ... oe 1 10x10 
Play wall of playhouse .... . 1 16 x 16 
Sand atea.......... ate 1 16 «16 
WEE 52.002 KENGweesas 1 10 x 25 
Spray pool (including deck) .. . . 1 36 x 36 
Smaller playlots may be developed to 


serve a neighborhood containing some 30 
children (about 100 families), using « limited 
selection of equipment with play space require- 
ments totaling about 1,200 sq ft; this area, 
plus additional space for circulation and play 
space dividers, should consider the following 
desirable priorities; (1) @ sand area; (2) a 
climbing device such as a climber, « play wall 
or a piece of play sculpture; (3) a slide, and 
(4) @ swing set. Where several playlote ere 
provided, the equipment selections should be 
complementary, rather than all being the same 
type. For example, one playlot may include 
play walls or o playhouse, while another 
playlot may provide a piece of play sculpture, 
Also, such a costly but popular item as 8 spray 
pool may be justified in only one out of every 
two or three playlots provided. 


Playground Equipment for Elementary School Children 
The following table indicates types, quan- 
tities, and minimum play space requirements 
totaling about 6,600 sq ft; this area, plus addi- 
tional space for circulation, miscellaneous 
elements, and buffer zones, will accommodate 
@ full range of playground equipment serving 
approximately 50 children at one time. 


Number Play space 
of requirements, 


Equipment pieces 

Balance boom... ..-...,.-, 1 16 x 30 
CUD acs sieieieres aiaeaies 3 21 x 60 
Climbing poles... 2... ese 3 10 x 20 
Horizontal bars... ....- 3 16 x 30 
Horizontal ladder... .....--- 1 16x 30 
Marry-go-round. ........ 1 40 x 40 
Parallel bars... ee 1 16 x 30 
Senior swing set (6 swings) . . 1 30 x 46 
SOG yw. dis ie arene: arvne-aahers 1 12 x 36 
Surfacing 

General Selection of suitable surfacing ma- 


terials for each type of play area and for circu- 
lation paths or walks, roads, and parking areas, 
should be based on the following considera- 
tions: 

1. Function The surface should suit the 
purpose and the specific function of the area 
(such as surfaces for court gemes or field 
games, and surfaces under play equipment). 
The surface should aiso be considered from 
the basis of whether the area is multipurpose 
or single-purpose, and for seasonal or year- 
round usage. 

2. Economy The factors of economy are 
the initial cost, replacement cost, and mainte- 
nance cost, Often an initially more expensive 
surfacing is the least expensive in the long run 
because of reduced maintenance. 

3. Durebility The durability of the surface 
should be evaluated in light of its resistance to 
the general wear caused by the participants, 
and resistance to extended periods of outdoor 


weathering such as sunlight, rain, freezing, 
sand, and dust. 

4. Cleanliness The surface should be clean 
and attractive to participants, it should not 
attract or harbor insects or rodents, and it 
should not track into adjacent buildings or 
cause discoloration to children's clothing. 

5. Maintenance Maintenance must be 
evaluated not only in light of the cost, but aiso 
of the time when the facility is not available 
for use due to repair or upkeep. 

6. Safety The safety of the participants is 
a primary consideration in selecting & play 
surface and should not be compromised for the 
sake of economy. 

7. Appearance A surface which has an at- 
tractive appearance and harmonizes with its 
surroundings is very desirable. Surfacing 
materials should encourage optimum use and 
enjoyment by all participants, and channel the 
activities in an orderly manner by providing 
visual contrasts. 


Evaluation of Surfacing Materials 

1. Turf This material is generally con- 
sidered to be the best surface for many of the 
recreation activities carried on at playlots and 
playgrounds. Although turf is not feasible for 
play sreas having heavy participant use, most 
park and recreation authorities recommend 
using turf wherever precticable. Underground 
irrigation sprinkler systems with rubber top 
valves should be specified in areas with 
inadequate sessonal rainfall to maintain 6 
turf cover. Major reasons for using turf are 
that it is relatively soft, providing greater 
safety than other surfaces, and it hes » pleas- 
ing, restful appearance with greet appeal to 
participants, A turf surface is especially 
suitable for open and informal play areas for 
younger children, and the large field game 
areas for sports and general recreation use. 

2. Bituminous Concrete This flexible 
paving material is the most generally used 
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material for paving play sress. The designer 
should note thet various asphalt grad and 
mixes are available, as well as color-cosatings 
to improve appearance and maintenance. A 
suitable mix and careful grade control should 
be used to obtain a smooth, even surtece, eco- 
nomical construction, and little or no mainte- 
nance. Bituminous concrete pavement is 
especially useful for paved, multipurpose 
areas, for tennis, basketball, and volleyball 
courts, roller skating and ice skating rinks, 
and for walks, roads, and parking areas. 

3. Portland Cement Concrete This rigid 
paving material is the most favored type of 
surtace for use in specialized areas where 
permanence is desired, and to provide uni- 
formity, maximum durability, and little or no 
maintenance. A Portland cement concrete 
surface is especially useful for court games 
requiring 8 true, even surface, such as tennis 
and handball, for shuffleboard courts, roller 
skating and ice skating rinks, and tor walks, 
curbs, roads, and parking areas.’ 

4. Synthetic Materials Synthetic materials 
that have a cushioning effect are being used 
by some school, park and recreation depert- 
ments, primarily for safety, under play equip- 
ment, Several companies have developed suc- 
cessful resilient materials which provide 
excellent safety surfaces; these have been 
more expensive than the other materials dis- 
cussed. 

5. Miscellaneous Materials Materials used 
for specific areas include sand, sawdust, tan- 
bark, or wood chips around end under play 
equipment, sarth on baseball diamond infields, 
and brick, flagstone, or tile on walks and 
terraces. 





‘NOTE: Portland cement concrete and 
bituminous concrete surfaces are generally 
considered for may of the same uses. Selec- 
tion of either one should include appropriate- 
ness for the purpose intended, the initial cost, 
and long-term cost, at each location 
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AREAS & EQUIPMENT 


Desirable standards for recreation facili- 
ties have been set up by the National Rec- 
reation Association and are generally rec- 
ognized. Absolute standardization is impos- 
sible because of variable factors: climatic 
conditions; population or _ institutional 
needs, habits or preferences; and avoilable 
land or money, Information on these pages 
may be used in planning and space alloca- 
tion, 

Basic general standard for public areas 
is 1 acre of open space per 100 total pop- 
ulation, of which 40 to 50 per cent should 
be devoted to games or other active recre- 
ation. (See also recommendations in sec- 
tion on “Apartments.”) No set formula has 
been established for institutions such as 
churches, schools, colleges. Local conditions, 
such as extent of participation in organized 
athletics, available money, etc., should 
govern the choice; however, playfields for 
elementary and grammar schools may fol- 
low schemes outlined below. 

Game areas and layouts contained in the 
drawings are based on practice of the New 
York City Department of Parks. Where 
games are subject to official rules, consult 
publications of athletic organizations or 
other governing bodies. 

Types of public recreational areas have 
been set up by the National Recreation As- 
sociation, based on age groups and urban 
or suburban needs, 

Surfacing of play areas influences utility, 
extent and cost of upkeep, and extent of 
playing season. Local materials, climate, 
soil, intensity of use and tradition influence 
choice of surfacing. In general all areas re- 
quire effective surface or subsurface drain- 
age or both. 


THE PLAYLOT 


Playlots are intended for children of pre- 
school age and are commonly provided in 
densely populated areas as a substitute for 
backyard play. They are also provided in 
interiors of large blocks in neighborhood or 
housing developments, often for nursery 
schools. 

Size may vary from 6,000 to 10,000 sq 
ft for each 100 preschool children. 

Location should be centered among pop- 
ulation served, and accessible without cross- 
Ing traffic arteries. Interior of a block is 
ideal if one block only is served. If avail- 
able space is limited, a corner of children’s 
playground may be used. 

Plan elements include: (1) central grass 
plot; (2) areas with shade trees, in which 
apparatus and benches are set; (3) hard- 
surfaced walkway for wheel toys, veloci- 


Table 1. Playlots 











Copacity| Su9- 


Type of Equipment it 


or Area 













Apparatus 
Jungleaym, Jr. 
Low Slide 
Low Swing 
Low See-saw 


Miscellaneous 
Open Space 


to be served 





Block Bidg. 
Platform 


Number 
(Sq. Ft.)|Children| i, coded 


Varies with pop. 












Sand Box 





Benches & Tables 
Shelter for Baby Bugg 
log Pole 
Bird Bath 
Drinking Fountain 












* Sand boxes should be located so as to recewe duect sunlght 
part of each day for reasons of sanitation. 





pedes, etc.; (4) surrounding low fence or 
hedge. Distribution of area may vary with 
topography, apparatus included and child 
population served. Minimum recommenda- 
tions of National Recreation Association are 
given in Table 1. 


CHILDREN’S PLAYGROUNDS 


These are intended for children 5 to 15 
years old. A subdivision of this type, char- 
acterized by smaller area and fewer facili- 
ties, is called the Junior or Primary Play- 
ground, and is intended for children up to 
10 or 11 years. 

Size of children’s playgrounds ranges 
from 3 acres (minimum) to 7 acres. General 
recommendation is 1} acre per 1,000 total 
population, Two small playgrounds ore 
usually more satisfactory than one of ex- 
cessive size when population served re- 
quires a large acreage. 

Location is usually in an area developed 
for this particular use, adjoining a grade 
school, in a neighborhood or large park, 
or a portion of a neighborhood playfield. 
Maximum radius of area to be served 
should preferably not exceed one-half 
mile; in areas of dense population or sub- 
ject to heavy traffic, one-quarter mile. 

Plan elements may be subdivided into 
apparatus section, specialized sports area, 
landscaping, and miscellaneous activities. 
Areas required are given in Table 2. Selec- 
tion and distribution of creas and equip- 


Table 2. Children’s playgrounds 







Type of Equipment 















Apparatus 
Slide 
Horizontal Bars 
Horizontal Ladders 
Traveling Rings 
Giant Stride 
Small Junglegym 
Low Swing 
High Swing 
Belonce Beam 
See-sow 
Medium Junglegym 

Misc. Equip't & Arees 

Open Space for Games 
(Ages 6-10) 

Weding Pool 

Handcraft, Quiet Games 

Outdoor Theater 

Sand Box 

Shelter House 


Special Sports Areas 
Soccer Field 
Playground Baseball 
Volley Bell Court 
Basketball Court 
Jumping Pits 
Paddle Tennis Courts 
Handball Courts 
Tether Tennis Courts 
Horseshoe Courts 

Tennis Courts 

Straightaway Track 


Sre--Saaamem 




















(a) Minimum desirable. 
(b) One or all of these units may be omitted iF playground is 
not used in Conunction with @ school. 


(c) May be omitted if sanitary Focilities are supplied elsewhere. 
(d) May be omitted if spece it limited. 





ment should be based on local preference, 
space and money available, and topog- 
raphy. Guides to selection of individual 
game areas or equipment are included in 
the footnotes to Table 2 where practi- 
cable. 

In addition to the usual playground 
equipment listed on this page, some spe- 
cial equipment intended to stimulate imag- 
inative play is now widely used. The ex- 
amples following were pioneering efforts 
in this field, developed by the New York 
City Housing Authority in the late 1940's. 
A play boat and a play airplane, included 
in the original line of equipment, proved 
to be too expensive and too hazardous and 
are no longer used. A wide variety of 
imaginative playground equipment has 
been developed in recent years and is 
available from several commercial sources. 





SECTION C&D Sy EEE as, 


Fig. | Pipe-frame exercise unit. 


Figures 1-4 are from A Playground for All Children: 
Design Competition Program, NYC DCP 76-13, HUD, 
OPDR, August 1976. 





Recreation and Entertainment 


PLAYLOTS AND PLAYGROUNDS 


1059 


Recreation and Entertainment 


PLAYLOTS AND PLAYGROUNDS 


OWE UNIT ONE UNIT 










Fim. GRaDe — FIN GRADE ~—— 
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\\ oN concrete Footing \_a | 


jbl ew 


ELEVATION — 8 FOOT SWING FRAME — END VIEW 


Fig. 2 Kindergarten swing (age 3 to 6). 


ONE UNIT ONE UNIT 


eee 
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ELEVATION -— 12 FOOT SWING FRAME = END VIEW 






Fig. 3 Play swing (age 6 to 11). 
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Fig. 4 Slide. 
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2a OR 
CIND. BLOCK SECTION 


FOX HOLE 








jo" To 12° LOGS 


CRECSOTED BLOCKS, 7 
a LONG, AT BACH BOLT 


Ya" BOLTS 
COUNTERBORED 


SECTION 


LOG PILE 


CONC. FOUNDATION 








TUNNEL SLIDE 


VARIATION 
IN PLAN 





NOTE’ PROVIDE OPENINGS FOR 
SURFACE ORAINAGE AT 
FINISHEO GRACE LEVEL 





Fig. 5 Special playground equipment. 








LONGITUDINAL SECTION 


4-0", Ato", LOCUST CROSS LOGS (TIES) 9° 12° 






=f beef} =f — SES) 


CONTINUOUS ROW OF PLAN 


MORTAR FILLED CIND, BLOCKS 12" &* OPENINGS FOR 
ON CONC. FOUNDATION SURFACE DRAINAGE 
fp 
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calf 
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SECTION 





CIRCULAR PLAY UNIT 
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CHILDREN'S STAGE 
Fig. 5 (cont.) 
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Badminton court. All measurements for court markings are to the outside of lines except for 


those involving the center service line which is equally divided between right and left service courts. 
All court markings to be 142" wide and preferably white or in color. Minimum distance between sides 
of parallel courts to be 5'-0". For net post details see Fig. 51. For surfacing details see Figs. 58 to 61. 


Recommended Area Ground space is 1620 sq 
ft minimum to edge of pavement. 


Size and Dimension Singles court is 17’ x 44’, 
doubles court is 20’ ¥ 44' with a 5'-0" minimum 
unobstructed area on all sides. 


Orientation Preferred orientation is for the long 
axis to be north-south. 


Surface and Drainage Surface is to be concrete 
or bituminous material with optional protective 
colorcoating for permanent installation. Drainage 
is to be end to end, side to side, or corner to 
corner diagonally at a minimum slope of 1 in. 
in 10 ft. 

Badminton may be played on a turf court for 
general recreation use, with surface drainage as 
described above at a minimum slope of 2% and 
adequate underdrainage. 


5'-0"MIN. 
1-6" 


20'-0" (DOUBLES) 


6" 17'-0" (SINGLES) 


LEFT HALF 
COURT 


RIGHT HALF 
COURT 


LONG 
SERVICE LINERDOUBLES) 


[| eacxfeounoany | | 


EDGE OF PAVEMENT 


COURT LAYOUT 


Material on pp. 1064-1117 from Outdoor Sports Fa- 
cilities, Departments of the Army, Navy, and Air Force, 
Washington, D.C., 1975. 











BOM (19° 4") 


FREE THROW LINE 


1,.80M(5'-11"") RADIUS 
TO OUTSIDE 


~—= MARKS 05M (2"'| WIDE 
BY .10M (4") LONG 


Ny 
DETAIL — FREE THROW LANE 


26M (85'-3%4") 


13M (42'.7%"") 


2.0M 


580M (15° Ye") 


4M (13-17%) 


c— 180M (6-17) 


14M (457-114 ") 
6M (19°-B%"") 


4M (13'-1 4%") 
.15M (6°) 


2.0M 


EDGE OF PAVEMENT 
COURT LAYOUT 


Fig. 2. AAU basketball court, All dimensions are to inside edge of lines except as noted. All lines to 
be .05 m (2”) wide. Backboard shall be of any rigid weather-resistant material. The front shall be flat 
and painted white unless it is transparent. If the backboard is transparent, it shall be marked with a 
05-m-wide white line around the border and a .45 = .59-m target area bounded with « .05-m-wide 
white line. 


Recommended Area Ground space is 448 m? 
minimum to 540 m2 recommended, including clear 


space. 


Size and Dimension Playing court is 14 * 26 m 
with an unobstructed space of 1 m minimum to 
2 m recommended on all sides. 


Orientation Preferred orientation is for the long 
axis to be north-south. 






BOTH SIDES 
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BASKETBALL (AAU) 


180M (5--11"") 


_1.20M 13-114") 





-— COURT SURFACE 


2.75M (9°-0") 
‘ 


RECTANGULAR BACKBOARD 


13M (42'-7¥%"") 


EDGE OF PAVEMENT 


if 1.80M (5°11) 
RADIUS 


FREE THROW 
LANE 








UNOBSTRUCTED SPACE | 


Surface and Drainage Surface is to be concrete 
or bituminous material with optional protective 
colorcoating. Drainage is to be end to end, side 
to side, or corner to corner diagonally at a mini- 
mum slope of 0.02 m in 3.05 m (1 m. in 10 
ft.). See Figs. 59 and 61. 


Special Considerations Safety—Backboard is to 
be 1.65 m from support post. Post may be pad- 
ded. 
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BASKETBALL (NCAA) 


211" 





9-9" 


FAN SHAPED BACKBOARD 





RECTANGULAR BACKBOARD: 


COURT SURFACE 


4-0" 


10°-0" 


RECTANGULAR BACKBOARD 


94'-0" COLLEGIATE | (84".0” HIGH SCHOOL) 


47'-0" COLLEGIATE _ (42'.0" HIGH SCHOOL} 


m 
14-0" ___. ee 
ey 


NEUTRAL ZONE MARKS 12° —, 
WIDE BY 8” DEEP \ 


LANE SPACE MARKS 
2” WIDE BY 8" DEEP 


“6 RADIUS 
(OUTSIDE) 


““—6' RADIUS 
(OUTSIDE) 


OF CIRCLE 


SIDE LINE 


UNOBSTRUCTED SPACE 


~ EDGE OF PAVEMENT 


COURT LAYOUT 


Fig. 3 NCAA basketball. The color of the lane space marks and neutral zone marks shall contrast 
with the color of the bounding lines. The midcourt marks shall be the same color as the bounding lines. 
All lines shall be 2 in wide (neutral zone excluded). All dimensions are to inside edge of lines except 
as noted. Backboard sholl be of any rigid weather-resistant material. The front surface shall be fiat 
and painted white unless it is transparent. If the backboard is transparent, it shall be marked with o 
3-in wide white line around the border and an 18 * 24-in target area. If the backboard Is transparent, 
it shall be marked with a 3-in wide white line around the border and an 18 = 24-in target area bounded 


with a 2-in wide white line. 


Recommended Area = High School: ground space 
is 5040 sq ft minimum to 7280 sq ft maximum. 
Collegiate: ground space is 5600 sq ft minimum 
to 7980 sq ft maximum, 


Size and Dimension High school recommended 
court is 84 X 50 ft with a 10-ft unobstructed 
space on all sides (3 ft minimum). Collegiate rec- 
ommended court is 94 * 50 ft with a 10-ft unob- 
structed space on all sides (3 ft minimum). 


Orientation Preferred orientation is for the long 
axis to be north-south. 
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Surface and Drainage Surface is to be concrete 
or bituminous material with optional protective 
colorcoating. (See Figs. 59 and 61.) Drainage 
is to be end to end, side to side, or corner to 
corner diagonally at a minimum slope of 1 in. 
in 10 ft. 


Special Considerations Safety—Backboard and 
goal support should have a minimum 32-in over- 
hang and post may be padded if desired. Bottom 
edge and lower sides of rectangular backboard 
must be padded. 


“1 3.0" MIN 
10’ PREF 


FAN SHAPED BACKBOARD 


(HIGH SCHOOL ONLY) 








SURFACE 


STANDARD 





BACKBOARD DETAIL 
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BIDDY BASKETBALL 


END LINE 


SIDE LINE 





pe 
2 
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= 
a 
> 
< 
a 
ws 
Qg 
a 
a 


42'-0" IDEAL 


Fig. 4 Biddy basketball. All dimensions are to inside edge of lines except as noted. All lines shall 
be 2 in wide. For surfacing details see Figs. 59 and 61. 


Recommended Area Ground space is 2,400 to 
3,036 sq ft, including clear space. 


Size and Dimension Playing court is 46'-0" to 
50’-0" wide and 84'-0" long with an unobstructed 
space of at least 3 ft recommended on all sides. 


Orientation Preferred orientation is for the long 
axis to be north-south, 


FREE THROW LINE 


CENTER 





LANE SPACE 


rer RADIUS 


EDGE OF PAVEMENT 


2’ RADIUS 
LINE 


SIDE LINE 


COURT LAYOUT 


Surface and Drainage Surface is to be concrete 
or bituminous material with optional protective 
colorcoating. Drainage is to be end to end, side 
to side, or corner to corner diagonally at a mini- 
mum slope of J in. in 10 ft. 


Special Considerations Safety—Backboard sup- 
port standard is to be a minimum of 2 ft, prefer- 
ably 4 ft, outside of the court area, Post may 
be padded, 


1067 


Recreation and Entertainment 


GOAL-HI BASKETBALL 


% — OUT OF BOUNDS 
= LINE 
ie 
z 
= 
& 
2 
FREE THROW LINE 


15'-0" MAX 







BASKET 18” DIA 


60°-0" MAX 
10°-0" MIN 


7 16" >" 


RESTRAINING CIRCLE. 4'R 


40°-0" MIN 





INNER COURT 


OUTER COURT 


OPTIONAL 
MOVABLE 
STANDARD 


10'-0" HIGH SCHOOL - COLLEGE 
9°-0" JUNIOR HIGH SCHOOL 
8-0" ELEMENTARY SCHOOL 


COURT SURFACE 


SECTION OF GOAL-H!I STANDARD COURT LAYOUT 


Fig. 5 Goal-Hi basketball. All court markings to be 2 in wide. For surfacing details see Figs. 59 and 
61, Goal-Hi standard may be permanently mounted, removable flush mounted, or portable as shown. 


Recommended Area Ground space minimum is Orientation Optional. 
1256 sq ft; maximum is 2827 sq ft. 

Surface and Drainage Concrete or bituminous 
Size and Dimension Playing court is to be an — surface may be used for minimum maintenance, 
Outer Court circle with a minimum radius of 20'- _ but a resilient synthetic surface is preferred for 
0” and a’maximum radius of 30'-0", surrounding safety and comfort. Minimum slope is 1 in. in 
an Inner Court circle with a minimum radius of — 10 ft for drainage in any direction. 
10'-0" and a maximum radius of 15’-0". 


19°-6"" MAX. 


13-0" MIN 






END LINE 


STARTING HALF 


SIDEBOUNDARY 68 


78°-0"" MINIMUM 


COURT LAYOUT 


Fig. 6 Boccie, Court markings to be 2-in wide linen tape held in place with metal pins. For surfacing 
details see Figs. 58 and 60. 


Recommended Area Ground space is 1,824 to 
2,816 sq ft. 


Size and Dimension Overall court dimensions are 
13’-0" to 19'-6" wide by 78'-0" to 92’-0" long. 
Additional space of at least 3’-0" on each side 
and 9’-0” on each end is recommended. 


Orientation Preferred orientation is for the long 
axis to be north-south although it is of minor 
importance. 
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BOCCIE BALL 


FINISHING HALF —_ 


92'-0'' MAXIMUM 


Surface and Drainage Surface is to be preferably 
turf, although a mixture of sand and clay may 
be used. Drainage may be in any direction at 
a recommended slope of 1 percent for turf and 
level for sand-clay with underdrainage. 


Special Considerations Optional low wooden 
barrier should be provided at each end and/or 
side of court. 
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CROQUET 


LEFT | HAND BOUNDARY LINE 


STAKE 


See eae : CENTER | 


—| - ee + ee ee ee 


===> “ ARCHES |-—y : : Te ee : ease weasel 





HEAD 








ate DIRECTION OF PLAY 


Dee etan sree “1 steko 





COURT LAYOUT 


Fig. 7 Croquet court. Arches are ‘2-in dia, steel rod—3% in wide and 9 in above the ground when in 
place. Stakes shall be made of steel and shall be firmly anchored. They shall be 11 in high and set 
1% in outside the playing line halfway between the end corners. Boundary lines are marked with strong 
cotton twine held by corner staples. Playing lines may be either imaginary or marked with white chalk 
or with smaller twine wired close to the ground. For surfacing details see Fig. 58. 


Recommended Area Ground space is 3,000 sq Surface and Drainage Playing surface is to be 
ft. turf closely cropped and rolled with a maximum 
2 percent slope (preferably level) and adequate 


Size and Dimension Playing area is 35 = 70 ft, underdrainage. 
plus minimum 2 ft-6 in on each end and side. 


Orientation Orientation is not critical and may 
be adjusted to suit local topographic conditions. 
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24'-0" 





END OF WALL - SINGLE COURT 


1%" LINE, PAINTED WHITE, 
RED OR YELLOW 


-—— COURT SURFACE 


ELEVATION 
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ONE-WALL HANDBALL 





1%" MESH X 11 GAUGE 
CHAIN LINK FENCE 






emaends 


a LINE OF FOOTING 





~ CONCRETE WALL - 16' HIGH 
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a —+t 
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+ 
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—— LONG LINE 


















y-— EDGE OF PAVEMENT OR FENCE 





1-0" MIN 








37'-0" FOR SINGLE COURT 











Fig. 8 One-wall handball. Court markings 1'2-in-wide lines painted white, red, or yellow. For surfacing 


details see Fig. 59. For fence details see Fig. 55. 


Recommended Area Ground space is 1665 sq 
ft plus walls and footings. 


Size and Dimension Playing court is 20'-0" wide 
by 34'-0" long plus a required 11'-0" minimum 
width of surfaced area to the rear and a recom- 
mended 8'-6" minimum width on each side. Courts 
in battery are to be a minimum of 6'-0" between 
courts. 


Orientation Preferred orientation is for the long 
axis to be north-south with the wall at the north 
end. 


COURT LAYOUT 


Surface and Drainage Surface is to be smooth 
concrete with a minimum slope of | in. in 10 ft 
from the wall to the rear of the court. 


Special Considerations Fencing—Court area 


preferably should be fenced with a 10-ft high 
chain link fence. 
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THREE- AND FOUR-WALL HANDBALL 
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mR 
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/ VISION PANEL. UNDER CUT 
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EDGE OF PAVEMENT 


21-8" (SINGLE COURT) | 


Fig. 10 Handball court layout—Three-wall. All court markings to be 
1% in wide and painted white, red, or yellow. For surfacing details 
see Fig. 59. 





Fig. 9 Handball court layout—Four-wall. All court markings to be 12 
in wide and painted white, red, or yellow. For surfacing details see 
Fig. 59. 


Surface and Drainage Surface is to be smooth 
concrete preferably with a minimum slope of | 
in. in 10 ft from front to rear of the court. 


Recommended Area Ground space for four-wall 
handball is 800 sq ft, plus walls and footing. 
Allow an additional 200 sq ft for three-wall hand- 
ball. 

Special Considerations Alternate — four-wall 
court—Layout is the same as for three-wall with 


Size and Dimension Playing court is 20-0" wide 
the exception of a minimum 12'-0" high back 


by 40°-0" long plus a minimum 10-0" to the 


rear of the three-wall court. Overhead clearance 
required is 20'-0" minimum. 


Orientation Preferred orientation is for the long 
axis to be north-south with the front wall at north 
end, 


wall at the rear of the court (long line) and neces- 
sary wall footings. Special provisions for drainage 
must be made and access provided through the 
back wall for four-wall courts, Fencing—An op- 
tional 10-ft-high chain link fence may be provided 
at the rear of the pavement for three-wall courts, 


Recreation and Entertainment 


HOPSCOTCH 

















f 


Fig. 11 Hopscotch court layout. All lines to be 12 in wide painted with white or black acrylic paint 
te contrast with court surface. For surfacing details see Fig. 61. 


Recommended Area Ground space is 62.5 sq Surface and Drainage Surface is to be concrete 

ft. or bituminous material with a lateral slope of | 
in, in 10 ft and a longitudinal slope of 1 in. in 

Size and Dimension Playing court is 5-0" wide 10 ft minimum. 

by 12'-6” long. 


Orientation Optional. 
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HORSESHOES 
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BACKSTOP— 


70° 





10°.0' MIN 
9 
+ 


3.0 









— OPTIONAL CONCRETE WALK TO 
FRONT AND REAR OF BOX WITH '4"'x 3°" 3” 
ANGLE IRON AROUND INSIDE OF BOX 


1” DIA, STEEL PEG 











PITCHING PLATFORM 


PITCHING DISTANCE 40°-0" BETWEEN BASES OF PEGS 





ALTERNATE 
BOX, FASTENED BY 2'x 4" 2.9" “> 
STAKES AT CORNERS, AND CAPPED 
WITH %"'x 1-5/8" STRAP STEEL 


ETE WALKWAY 


TURF 


OPTIONAL CONCR: 


BACKSTOP-——» 










“x 6" PLANKS AROUND — A 


































BOX FILLED J 
WITHA MINIMUM OF} 
8° OF GUMMY POTTER'S | 

: 


OR BLUE CLAY 


SECTION B—B 


Fig. 12 Horseshoe pitching court. 


Recommended Area Ground space is 1,400 sq 
ft, including clear space. 


Size and Dimension Playing court is 10'-0” ~ 

50’-0” plus a recommended 10-ft minimum unob- 
structed area on each end and a 5-ft (minimum) 
wide zone on each side. 


Orientation Recommended orientation is for the 
long axis to be north-south. 


50'-0"" TOTAL COURT LENGTH 
COURT LAYOUT 


-——— BACKSTOP 


NOTES: 


Adjacent courts may be no closer 
than 10°-0"' from stake to stake. 


For concrete surfacing details see 
figure 70. 


All wood members to be pressure 
treated with a paintable oil-borne 
preservative 


Surface and Drainage 


—PITCHING PLATFORM 
2''x 6" RAISED FOUL LINE——_ 


BOX FILLED WITH GUMMY 
POTTER'S OR BLUE CLAY 













PEG 
es 1 DIASTEEL T 


ax 

20° 20x10" ret 

SOLID OAK BLOCK 
(ORIVE PEG INTO 15/16" DIA. HOLE 


SLIP 4'x 6” IRON PLATE WITH 1-1/8" DIA. HOLE ! 
OVER PEG, AND ATTACH WITH 4 LAG SCREWS } \_J 


ECTIONA—A 
7 a DETAIL — 


(RON PLATE 





Surface of playing area, 


except for boxes and optional concrete walkways, 
should be turf. Area should be pitched to the 
side at a maximum slope of 2 percent. Elevation 
and slant of steel pegs should be between 2 and 
3 in and equal. 


Special Considerations Boxes are to be filled 
with gummy potter's or blue clay. Safety—A 2’- 
O"-high backstop should be constructed at the 
end of the box to intercept overthrown or bound- 
ing shoes. 
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ICE HOCKEY 
200'-0" IDEAL 
— ~ — -_ 
BLUE LINE 
12” WIDE 
i! GOAL CREASE. RED, - 
SS] ae 2" WIDE 
a 2” WIDE RED FACE OFF SPOTS : 
RED, 2-0" DIA. > ™~— GOAL 
io _GOAL LINE, 
| RED, 2" WIDE 
| 
: _ 15": CORNER RADIUS 
t 20’. (NOT 
_¥ Ss - SPECIFICALLY 
DEFINED) 


PENALTY TIMEKEEPERS BOX fr \_PENALTY BOX 


RINK LAYOUT 





ISOMETRIC OF GOAL 


Fig. 13 lee hockey rink, The rink shall be surrounded by « wooden wall or fence known as the “boards” 
which shall extend not less than 40 in nor more than 48 in above the level of the ice surface. Ideal 42 
im. The surface of the boards facing the ice shall be smooth ond free from obstructions, All access 
doors to the playing surface must swing away from the ice surface. A protective screening of heavy- 
@ovge wire or safety glass is recommended above the boards, except for the bench areas, for the 
protection of spectators around the rink. The centerline and the two blue lines shall extend across the 
rink and vertically to the top of the boards. Surface to be flooded may be sand-clay or bituminous 
material (see Fig. 60 or 61). 


Recommended Area Ground space is 22,000 sq Surface and Drainage The ice surface should be 


ft, including support oreo. level over either sand-clay or bituminous surface. 
Provisions for drainage should be made on the 

Size and Dimension Playing rink is 85-0" wide surface beneath the ice and around the rink, 

by 200'-0" (minimum 185°-0") long, plus an addi- 

tional 5,000 sq ft of support area, Special Considerations |ce—Unless situated in 
northern climates, provisions for artificial ice will 

Orientation Preferred orientation is for the long be required. 


axis to be north-south. 
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LAWN BOWLING 
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z F 

Bow z = | | 

RINK NUMBER (RINKS TO BE 2°95) 5| FY 
NUMBERED CONSECUTIVELY} aeei FY + 

———— BANK BEYOND DITCH «35, H 

cane) IZ = 

= 3 


- PLAYING SURFACE 





-“ 
110-0" MINIMUM __125'-0"" MAXIMUM. ig 
rhe 


ise MN 

ELEVATION - RINK NUMBER PANEL 10-0") |_ 14" MIN. BACKSLOPE oo: 

rt OPTIONAL RINK LAYOUT 1. 
WALKWAY 


SIDE DITCH 







— PLAYING SURFACE 


REAR DITCH 


2 SECTIONAA IMAGINARY LINE 


RINK SIDE BOUNDARIES 


ed ~~ PRESSURE TREATED WOOD 
\ RETAINING WALL. 
“SAND CUSHION 

PRESSURE TREATED WOOD 

RETAINING WALL 


FRONT DITCH 


125'-0"" MAXIMUM 


110°-0" MINIMUM 


aa : PLAYING SURFACE 


RINK CORNER PINS 





Wwe \— PRESSURE TREATED WOOD 
SAND CUSHION RETAINING WALL 


~ PRESSURE TREATED WOOD RETAINING WALL 





Se OU ae a 





GREEN LAYOUT 


NUMBER PANEL— 


Fig. 14 Lawn bowling green. Side boundaries of rinks to be marked with a 2-in-wide green linen tape 
attached with pins. The four corners of the rinks shall be indicated by pins driven flush with the face 
of the bank on each end. Centerline of each rink shall be marked by a pin or number panel. For surfacing 
details see Fig. 58 or 60, 


Recommended Area Square green with six rinks Orientation Optional. 

is 12,996 sq ft minimum to 17,424 sq ft maximum. 

Surface and Drainage Surface should be of 
closely cropped bent grass or sand-clay. Entire 


green should be level, with adequate underdrain- 


Size and Dimension Square green is 110 ft mini- 
mum and 125 ft maximum on each side. Addi- 


tional width of 2'-0" minimum to 3'-6" maximum 
is required on front, rear, and sides for ditch and 
backslope. Rink width minimum is 14'-0", maxi- 
mum 197-0". Rink length minimum is 110'-0", 
maximum 125'-0", 


Special Considerations Ditch—Depth minimum 2 
in, maximum 8 in below surface of green. Width 
minimum 8 in, maximum 15 in. 


Recreation and Entertainment 


ROQUE 


CONCRETE CURB 


BOUNDARY LINE 











COURT LAYOUT 


Tx Sx %" 
ANGLE 


COURT | 
SURFACE 


5x 2%" MIN. 
CHANNEL 
(VARIES WITH 
RUNOFF) 


CONCRETE 
(30008) 


GRAVEL 


CURB SECTION A— 


Fig. 15 Roque court. Boundary lines are marked by a light depression in playing surface without raising 
adjacent soil. Arches are 5/8-in dia. steel rod, 3-3/8 in wide and 8 in above the surface and set in 8 
in ~ 15 in * 6 in concrete anchors, Stakes are %4-in dia. steel, set rigidly in the ground and extending 
2 in above the surface, Playing surface should be hard, smooth and level sand-clay (see Fig. 60). 


Recommended Area Ground space is |,800 sq 
ft minimum, plus curb. 


Size and Dimension Playing court is 30’-0" wide 
by 60’-0" long. 


Orientation Preferred orientation is for the long 
axis to be north-south, 




















%’’ CHAMFER 


GROUND LEVEL OUTSIDE COURT 
BELOW DRAIN PIPE 


2" DRAIN PIPE WITH ‘4" MIN, 
FALL—CONNECT TO STORM 
DRAINAGE SYSTEM IF GROUND LEVEL 
OUTSIDE OF COURT IS ABOVE INVERT, 


NO. 4 HORIZONTAL RODS, 6” 0.C 


A 


Surface and Drainage Surface is to be level and 
sand-clay mixture. Drainage is to be through pe- 
rimeter system and/or through underdrains. 


Special Considerations Concrete curb is to be 
provided on all sides. 
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Recreation and Entertainment 


SHUFFLEBOARD 


. BASE LINE EXTENDED 2'-0" OR TO NEXT COURT 4.0" 


BLACK DISCS 
HERE 


HEAD 


YELLOW OR REC 





COURT LAYOUT 


y- 2° LEVEL CONCRETE SURFACE WITH BURNISHED FINISH 
r——~ 4" » 4" #6 GAUGE WELDED STEEL FABRIC 
3° CONCRETE SLAB (25004) 
—— COURT SURFACE 





TYPICAL SECTION 


\—6" FILTER COURSE WHEN 
REQUIRED BY SOIL CONDITIONS 


COURT MARKING DETAIL 


Fig. 16 Shuffleboard court. All dimensions are to centers of lines and to edge of court. Maximum line 
width 11% in, minimum % in. Lines and Figures “10,” “8, “7," and “10 OFF” should be marked with 
black shoe dye or black acrylic paint. Court to be constructed of concrete without expansion joints. A 
depressed alley at least 24 in wide, and not less than 4 in deep at midcourt, should be constructed 
between courts and on the outside of end courts. The alley should slope | in. in the first 6 ff of the 
length of the alley from each baseline, then slope to a minimum depth of 4 in at midcourt where a 


suitable water drain should be provided. 


Recommended Area Ground space is 312 sq ft 
minimum. 


Size and Dimension Playing court is 6-0" * 
52'-0" plus a recommended minimum of 2’-0" 
on each side or 4'-0" between courts in battery. 


Orientation Recommended orientation is for the 
long axis to be north-south. 
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Surface and Drainage Surface is to be concrete 
with a burnished finish. Court surface is to be 
level with drainage away from the playing surface 
on all sides. 


Special Considerations Secure covered storage 
for playing equipment should be provided near 
the court area. 








CLEARANCE '4" 


SEPARATION 
TRIANGLE 
LINES 4" WIDE 





Recreation and Entertainment 


DECK TENNIS 





SIDE LINE (DOUBLES) ‘| 


40'-0" 





ISOMETRIC SHOWING NET 


. 





Fig. 17 Deck tennis court. All measurements for court markings are to the outside of lines except for 
those involving the center service line, which is equally divided between right and left service court. 
All court markings to be 1% in wide. Fence enclosure, if provided, should be 1'2-in mesh, 11 gauge 
chain link. For fence details, see Fig. 55. For net post details see Fig. 51 or 52. For surfacing details 
see Fig. 59 or 61. 


Recommended Area Ground space is 1300 sq 
ft including clear space. 


Size and Dimension Singles court is 12'-0" by 
40'-0". Doubles court is 18'-0" by 40’-0". Addi- 
tional paved area at least 4'-0" on sides and 
5'-0" on ends is recommended. 


Orientation Preferred orientation is for the long 
axis to be north-south. 
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NEUTRAL 


AREA 








FENCE ENCLOSURE OR 
EDGE OF PAVEMENT 


COURT LAYOUT 


Surface and Drainage Surface is to be concrete 
or bituminous material with optional protective 
colorcoating. Drainage is to be end to end, side 
to side, or corner to corner diagonally at a mini- 
mum slope of 1 in. in 10 ft. 


Special Considerations Fencing—10-ft-high 
chain link fence is recommended on all sides of 
the court. 
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PLATFORM TENNIS 


1080 






LIGHTS 


PIER 


TENSION FENCING 


ISOMETRIC SHOWING FENCE (TYPICAL WOOD CONSTRUCTION) 





BASE LINE 


SERVICE LINE 





SNOW GATES 








~ UNDER CARRIAGE 
— SUPERSTRUCTURE 








Fig. 18 Platform tennis court. All measurements for court markings are to the outside of lines except 
for those involving the center service line, which is equally divided between right and left service 
court. All court markings to be 2 in wide. Fencing required—12'-0" high with 16-gauge hexagonal, 
galvanized }-in fiat wire mesh fabric. For net post details see manufacturers’ literature, Net height to 


be 3'-1" at posts and 2'-10" at center court. 


Recommended area Ground space is 1,800 sq 
ft to the playable perimeter fence. 


Size and Dimension Playing court is 20'-0" 
44'-0" plus an 8-0" space on each end and a 
5'-0" space on each side. 


Orientation Preferred orientation is for the long 
axis to be north-south, 


Surface and Drainage Raised level platform is 
normally constructed of treated wood or alumi- 
num superstructure with carriage set on concrete 
piers to permit construction on slopes, Drainage 


is provided by \4-in space between 6-in deck 
planks or channels. Snow removal is facilitated 
by hinged panels (snow gates) between posts 
around bottom of perimeter fence. 


Special Considerations Tension fencing—12-ft 
high, 16-gauge, hexagonal, galvanized, 1-in flat 
wire mesh fabric must be provided on all sides 
of the court. Lights should be provided, since this 
game is played at night throughout the year. 
Heating units with fans under the platform are 
used in cold climates. Prefabricated courts are 
available from several manufacturers. 


CENTER | SERVICE LINE 


SIDE | LINE (SINGLES) 


LF sie tine ious) 





0" 


EDGE OF PLATFORM 


30'.0" 








COURT LAYOUT 





ISOMETRIC SHOWING NET 
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PADDLE TENNIS 


15'-0" MIN 





LEFT 
SERVICE 
COURT 


CENTER | LINE 


LEFT 
SERVICE 
COURT 





he 0” MIN 
— a 





- 


FENCE ENCLOSURE OR 
EDGE OF PAVEMENT 


15°-0" MIN. 





COURT LAYOUT 


Fig. 19 Paddle tennis court. All measurements for court markings are to the outside of lines except 
for those involving the center service line, which is equally divided between right and left service 
court. All court markings to be 12 in wide. Fence enclosure, if provided, should be 112 in mesh, 11- 
gauge chain link, For fence details see Fig. 55. For net post details see Fig. 51. For surfacing details 
see Fig. 59 or 61. 


Recommended Area Ground space is 3,200 sq 
ft minimum to edge of pavement. 


Size and Dimension Playing court is 20'-0" = 
50'-0" plus a 15-ft minimum space on each end 
and a 10-ft minimum space on each side or be- 
tween courts in battery. 


Orientation Preferred orientation is for the long 
axis to be north-south. 


Surface and Drainage Surface is to be concrete 
or bituminous material with optional protective 
colorcoating. Drainage is to be end to end, side 
to side, or corner to corner diagonally at a mini- 
mum slope of 1 in, in 10 ft. 


Special Considerations Fencing—10-ft-high 
chain link fence is recommended on all sides of 
the court. 
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FENCE ENCLOSURE OR 
EOGE OF PAVEMENT 





COURT LAYOUT 


Fig. 20 Tennis court. All measurements for court markings are to the outside of lines except for those 
involving the center service line which is equally divided between the right and left service courts. All 
court markings to be 2 in wide. Fence enclosure, if provided, should be 10-ft-high, 11-gauge, 14 in 
mesh chain link. For fence details see Fig. 55. Minimum distance between sides of parallel courts to be 
12-0". For net post details see Fig. 52. For surfacing details see Fig. 59, 60, or 61. 


Recommended Area Ground space is 7,200 sq Surface and Drainage Surface may be concrete, 


ft minimum. or bituminous material with specialized protective 

colorcoating, or sand-clay. Drainage may be from 
Size and Dimension Playing court is 36 < 78 ft end to end, side to side, or corner to corner diago- 
plus at least 12 ft clearance on both sides or nally at a minimum slope of 1 in. in 10 ft for 
between courts in battery and 21 ft clearance pavement and level for sand-clay with under- 
on each end, drainage. 


Orientation Orientation of long axis is to be Special Considerations Fencing—Recommended 
north-south. 10-ft-high chain link fence on all sides. 


FIXED EYE BOLT 


SUPPORT POST 
MIN. 2-3/8" DIA 


2" BLACK BAND 


COURT SURFACE— 


SECTION 


Fig, 21 


REMOVABLE 
POST 







10°-0" 





DETAIL 


CONCRETE 


<< REMOVABLE POST 
™ 









PLAYING ZONE 





y~ SLEEVE 
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TETHER BALL 


Paes CROSS 


% 







/-FOUL CIRCLE ies 








Tetherball court. All measurements for court markings are to center of lines. All court markings 


to be 2 in wide. If colorcoating is used, the neutral zones and the playing zones should be of contrasting 
colors. For surfacing details see Fig. 59 or 61. 


Recommended Area Ground space is 314 sq ft 
minimum to circumference of outer circle. 


Size and Dimension Playing court is a circle 20'- 
0” in diameter. Pole height is 10 ft. 


Orientation Recommended axis through playing 
zone is north-south, 








COURT LAYOUT 


Surface and Drainage Concrete or bituminous 
surface may be used for minimum maintenance, 
but a resilient synthetic surface or wood chips 
with adequate underdrainage is preferred for 
safety and comfort. Minimum slope is 1 in. in 
10 ft for drainage in any direction. 
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VOLLEYBALL 
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ISOMETRIC SHOWING NET 





—— 2" VERTICAL TAPE| 
MARKER 








ge _ 2.9" 
10°.0" SERVICE AREA 


y— 2” SPIKING LINE 


~— 4° CENTER LINE 


2! SPIKING LINE 


END LINE 


EDGE OF PAVEMENT 


50".0" 


COURT LAYOUT 


Fig. 22 Volleyball court. All measurements for court markings are to the outside of lines except for 
the centerline. All court markings to be 2 in wide except as noted. For surfacing details see Figs. 58 to 
61. Net height at center to be: men 8-0", women 7'-4'%4", high school 7'-0", elementary school 6-6". 


For net and post details see Fig. 53. 


Recommended Area Ground space is 4000 sq 
ft. 


Size and Dimension Playing court is 30 = 60 ft 
plus 6 ft minimum, 10 ft preferred, unobstructed 
space on all sides, 


Orientation Preferred orientation is for the long 
axis to be north-south. 


Surface and Drainage Recommended surface for 
intensive use is to be bituminous material or con- 
crete, but sand-clay or turf may be used for infor- 
mal play. Drainage is to be end to end, side to 
side or corner to corner at a minimum slope of 
1 in. in 10 ft. 


SIDE LINE 


EDGE OF PAVEMENT 





Recreation and Entertainment 


OFFICIAL BASEBALL 


Babe Ruth Baseball (13-15 yr and 16-18 yr); Senior League Baseball (13-15 yr) 
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LAYOUT AT HOME PLATE 


SKINNED CIRCLE 










\-PITCHER’S PLATE 


The degree of slope from a point 6” in 
front of the pitcher's plate to a point 
6' toward home plate shail be 1"' to 

1 and such degree of slope shall 
be uniform. Rear slope gradual 
to edge of skinned circle 








LAYOUT AT PITCHER’S PLATE 


Fig. 23 Official baseball diamond. Foul lines, catcher's, batter's, and coach's boxes, next batter's circles, 
and 3-ft line shall be 2 to 3 in wide and marked with chalk or other white material, Caustic lime must 
not be used. Infield may be skinned. For grading and drainage details see Fig. 57. For surfacing details 
see Fig. 58, For backstop details see Fig. 62. 


Recommended Area Ground space |s 3.0 to 3.85 
acres minimum, 


Size and Dimension Baselines are 90'-0". Pitch- 
ing distance is 60'-6", Pitcher's plate is 10 in 
above the level of home plate. Distance down 
foul lines is 320 f1 minimum, 350 ft preferred. 
Outfield distance to center field is 400 ft +. For 
Senior League Baseball, recommended distance 
from home plate to outfield fence at all points 
is 300 ft +. 


Orientation Optimum orientation is to locate 
home plate so that the pitcher is throwing across 


INF 
o SKINNED INFIELD 
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* ‘ 
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_127'-3 3/8" 










DIA 
18° CIRCLE 





~ 


7 MINIMUM 
GRANDSTAND 
OR FENCE 
LIMITS 60° FROM 
BASE OR FOUL 
LINES 


BACKSTOP 


DIAMOND LAYOUT 


the sun and the batter is not facing it. The line 
from home plate through the pitcher's mound and 
second base should run east-northeast. 


Surface and Drainage Surface is to be turf. In- 
field may be skinned, and shall be graded so 
that the baselines and home plate are level. 


Special Considerations Backstop is to be pro- 


vided at a minimum distance of 40 ft or preferably 
60 ft behind home plate. 
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BASEBALL 
Bronco League (9-12 yr) 
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— HOME PLATE 
‘NEXT BATTERS CIRCLE 5’ DIA, 


“—— BACKSTOP 
PLAYING FIELD LAYOUT 


OPTIONAL LAYOUT AT HOME PLATE 


Fig. 24 Bronco league baseball diamond. Foul lines, catcher's, batter's, and coach's boxes, next batter's 
circles, and 3-ft restraining lines shall be 2 in wide and marked with white chalk or other white material. 
Caustic lime must not be used. Infield may be skinned. For grading and drainage details see Fig. 57. 
For surfacing details see Fig. 58. For backstop details see Fig. 62. 


the sun and the batter is not facing it. The line 
from home plate through the pitcher's mound and 
second base should run east-northeast. 


Recommended area Ground space is 1.0 acre 
minimum. 


Size and Dimension Baselines are 70'-0". Pitch- 


ing distance is 48'-0". Pitcher's plate is 6 in above 
the level of home plate, Distance down foul line 
is 175 ft. Outfield distance to pocket in center 
field is 225 ft. 


Orientation Optimum orientation is to locate 
home plate so that the pitcher is throwing across 


Surface and Drainage Surface is to be turf. In- 
field may be skinned, and shall be graded so 
that the baselines and home plate are level. 


Special Considerations Backstop is to be pro- 
vided at a recommended distance of 20 ft behind 
home plate. 
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OPTIONAL LAYOUT AT HOME PLATE PLAYING FIELD LAYOUT 


Fig. 25 Pony league baseball diamond. Foul lines, catcher's, batter's, and coach's boxes, next batter's 
circles, and 3-ft restraining lines shall be 2 in wide and marked with white chalk or other white material. 
Caustic lime must not be used. Infield may be skinned. For grading and drainage details see Fig. 57. 
For surfacing details see Fig. 58. For backstop details see Fig. 62. 


Recommended Area Ground space is 2.0 acres 
minimum, 


Size and Dimension Baselines are 80'-0". Pitch- 
ing distance is 54’-0”. Pitcher's plate is 8 in above 
the level of home plate. Distance down foul line 
is 250 ft. Outfield distance to pocket in center 
field is 300 ft. 


Orientation Optimum orientation is to locate 
home plate so that the pitcher is throwing across 


Recreation and Entertainment 


BASEBALL 
Pony League (13-14 yr) 
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S87 ) 
@/ / COACH'S BOX 


= DUGOUT — OPTIONAL 


—— NEXT BATTER’S CIRCLE-5' DIA, 


“—— BACKSTOP 


the sun and the batter is not facing it. The line 
from home plate through the pitcher's mound and 
second base should run east-northeast. 


Surface and Drainage Surface is to be turf. In- 
field may be skinned, and shall be graded so 
that the baselines and home plate are level. 


Special Considerations Backstop is to be pro- 
vided at a recommended distance of 40 ft behind 
home plate. 
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BASEBALL 
Colt League (15-16 yr) 





OPTIONAL LAYOUT AT HOME PLATE 


\ 


RECOMMENDED DISTANCE TO 


POCKET 350° 





PLAYING FIELD LAYOUT 


Fig. 26 Colt league baseball diamond. Foul lines, catcher's, batter's, and coach's boxes, next batter's 
circles, and 3-ft restraining lines shall be 2 in wide and morked with white chalk or other white material. 
Caustic lime must not be used. Infield may be skinned. For grading and drainage details see Fig. 57. 
For surfacing details see Fig. 58. For backstop details see Fig. 62. 


Recommended Area Ground space is 3.0 acres 
minimum. 


Size and Dimension Baselines are 90'-0". Pitch- 
ing distance is 60'-6". Pitcher's plate is 10 in 
above the level of home plate. Distance down 
foul line is 300 f1. Outfield distance to pocket 
in center field is 350 ft, 


Orientation Optimum orientation is to locate 
home plate so that the pitcher is throwing across 


the sun and the batter is not facing it. The line 
from home plate through the pitcher's mound and 
second base should run east-northeast. 


Surface and Drainage Surface is to be turf. In- 
field may be skinned, and shall be graded so 
that the baselines and home plate are level. 


Special Considerations Backstop is to be pro- 
vided at a recommended distance of 60 ft behind 
home plate, 


TURF 
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ey TO & BARRIER 


~ DUGOUT —OPTIONAL 
NEXT BATTER'S CIRCLE—5' DIA 


BACKSTOP 


LAYOUT AT HOME PLATE 


Fig. 27 Little league baseboll diamond. Foul lines, 
circles, and 3-ft restraining lines shall be 2 in wide and marked with white chalk or other white material. 
Caustic lime must not be used. Infield may be skinned. For grading and drainage details see Fig. 57. 
For surfacing details see Fig. 58. For backstop details see Fig. 62. 
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BASEBALL 
Little League (9-12 yr) 


RECOMMENDED OUTFIELD 


FENCE, 4.0" HIGH 
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_200' MIN. FROM HOME PLATE 
TO OUTFIELD FENCE LINE 






CIRCLE 


catcher's, batter's, and coach's boxes, next batter's 


Recommended Area Ground space is |.2 acres 
minimum. 


Size and Dimension Baselines are 60°-0". Pitch- 
ing distance is 46'-0". Pitcher's plate is 6 in above 
the level of home plate. Distance down foul line 
is 200 ft. Outfield distance to pocket in center 
field is 200 to 250 ft optional. 


Orientation Optimum orientation is to locate 
home plate so that the pitcher is throwing across 


TURF a 






NEXT BATTER'S CIRCLE 3’ DIA 


3 
fy Py “PROTECTIVE FENCE, 6’ HIGH 


“—— PLAYER'S BENCH 


“—— BACKSTOP 


the sun and the batter is not facing it. The line 
from home plate through the pitcher's mound and 
second base should run east-northeast. 


Surface and Drainage Surface js to be turf. In- 
field may be skinned, and shall be graded so 
that the baselines and home plate are level. 


Special Considerations Backstop is to be pro 


vided at a recommended minimum distance of 
25 ft behind home plate. 
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Fig. 28 Field hockey playing field. All measurements shall be made from the inside edge of lines marking 
boundaries. Solid and broken lines shall be white, 3 in wide and marked with a nontoxic material which 
is not injurious to the eyes or skin. For grading and drainage details see Fig. 57. For surfacing details 


see Fig. 58, 


Recommended Area Ground space is 64,000 sq 
ft (1.5 acres) minimum. 


Size and Dimension Playing field width is 180'- 
0". Length is 300’-0". Additional area recom- 
mended is 10’-0" minimum unobstructed space 
on all sides. 


Orientation Preferred orientation is for the long 
axis to be northwest-southeast to suit the angle 
of the sun in the fall playing season, or north- 
south for longer periods. 


Surface and Drainage Surface js to be turf. Pre- 
ferred grading is a longitudinal crown with a 1 
percent slope from center to each side and ade- 
quate underdrainage. Grading may be from side 
to side or corner to corner diagonally if conditions 
do not permit the preferred grading. 


Special Considerations Goal is to be provided 
at each end of the playing field. 
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FLICKERBALL 
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Fig. 29 Flickerball field. All measurements should be made from the inside edge of lines marking bound- 
aries. Lines shall be white and 3 in wide and marked with a nontoxic material which is not injurious to 
the eyes or skin. For grading and drainage details see Fig. 57. For surfacing details see Fig. 58. 


Recommended Area Ground space is 17,600 sq 
ft (0.4 acre) minimum, 


Size and Dimension Playing field width is 90'- 
0”. Length is 160-0". Goals are 15'-0" beyond 
each end line. Additional area recommended is 
6'-0" minimum unobstructed space on all sides, 


Orientation Preferred orientation is for the long 
axis to be northwest-southeast to suit the angle 
of the sun in the fall playing season, or north- 
south for longer periods. 
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Surface and Drainage Surface is to be turf. Pre- 
ferred grading is a longitudinal crown with a | 
percent slope from center to each side and ade- 
quate underdrainage. Grading may be from side 
to side or corner to corner diagonally if conditions 
do not permit the preferred grading. 


Special Considerations Goal is to be provided 
15'-0" behind each end line. 


Recreation and Entertainment 


FOOTBALL (NCAA) 


Pop Warner Junior League Football 
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GOAL POSTS 


Fig. 30 NCAA football field. Optional goal post may be used in the form of a single metal post set 
behind the end zone with a cantilevered horizontal crossbar and two uprights of the same height and 
spacing as for dual posts. Pylon to be constructed of soft flexible material, red or orange in color. All 
measurements should be made from the inside edge of lines marking boundaries. All field dimension 
lines shown must be marked 4 in. in width with a white, nontoxic material which is not injurious to the 
eyes or skin. If cross hatching in end zone is white, it shall be no closer than 2 ff to the boundary 
lines, For grading and drainage details see Fig. 57. For surfacing details see Fig. 58. 


Recommended Area Ground space is 64,000 sq 
ft (1.5 acres) minimum. 


Size and Dimension Playing field width is 160’- 
0”. Length is 360’-0". Additional area required 
is 6-0" minimum unobstructed space on all sides. 


Orientation Preferred orientation is for the long 
axis to be northwest-southeast to suit the angle 


of the sun in the fall playing season, or north- 
south for longer periods, 


Surface and Drainage Surface is to be turf. Pre- 
ferred grading is a longitudinal crown with a | 
percent slope from center to each side and ade- 
quate underdrainage. Grading may be from side 
to side or corner to corner diagonally if conditions 
do not permit the preferred grading. 





Special Considerations Goal posts are to be pro- 
vided at each end of the playing field. Pylons 
are to be provided as required by rules. 
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TOUCH AND FLAG FOOTBALL 
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GOAL POSTS 


Fig. 31 Touch and flag football field. Optional goal post may be used in the form of a single metal 
post set behind the end zone with a cantilevered horizontal crossbar and two uprights of the same 
height and spacing as for dual posts. Pylon to be constructed of soft flexible material, red or orange 
in color. All measurements should be made from the inside edge of lines marking boundaries. All field 
dimension lines shown must be marked 4 in. in width with a white, nontoxic material which is not 
injurious to the eyes or skin. If cross hatching in end zone is white, it shall be no closer than 2 ft to 
the boundary lines. When teams are composed of 9 or 11 players, a field 360°-0" ( 120-yd.) long with 
five 60'-0" (20-yd) zones and two 30'-0" (10-yd) end zones is recommended. For grading and drainage 


details see Fig. 57. For surfacing details see Fig. 58. 


Recommended Area Ground space is 41,200 sq 
ft (0.94 acre) minimum. 


Size and Dimension Playing field width is 120'- 
0”. Length is 300'-0". Additional area recom- 
mended is 6'-0" minimum unobstructed space on 
all sides. 


Orientation Preferred orientation is for the long 
axis to be northwest-southeast to suit the angle 
of the sun in the fall playing season, or north- 
south for longer periods. 


Surface and Drainage Surface is to be turf. Pre- 
ferred grading is a longitudinal crown with a 1 
percent slope from center to each side and ade- 
quate underdrainage. Grading may be from side 
to side or corner to corner diagonally if conditions 
do not permit the preferred grading. 


Special Considerations Goal posts are to be pro- 
vided at each end of the playing field. Pylons 
are to be provided as required by rules. 
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GOLF DRIVING RANGE 
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Fig. 32. Driving range. 


Recommended Area Ground space for minimum 
of 25 tees is 13.5 acres. 


Size and Dimension Minimum length is 900 ft 
(300 yd). Minimum width, including buffer area 
on each side, is 690 ft (230 yd). Add 12 ft width 
per additional tee. 


Orientation Preferred orientation is for the long 


axis to run southwest to northeast with the golfer 
driving toward the northeast, 
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Surface and Drainage Surface is to be turf 
closely mowed in center for ball collection. Side 
buffer areas are to be rough cut. Drainage is 
to be away from raised tee area and preferably 
across the axis of play, Side buffer areas may 
rise to help contain stray drives. 
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Fig. 33 Playing field for men's lacrosse. Goal net should be cord netting with openings of not more 
than 1'%2 in, Bottom of net must be held close to the ground with pegs or staples. Posts to be 1'1-in 
nominal pipe painted orange and secured to the ground. Lines must be marked with a white nontoxic 
material which is not injurious to the eyes or skin. All lines shall be 2 in wide except the center or 
offside line which should be 4 in wide. All dimensions are to inside of lines except at centerline. Barrier 
fence, 5 or 6 ft high, should be 10-0" minimum from end and side lines. If not used allow 20-ft space 
on all sides. Flexible flag markers shall be placed at the four corners of the fleld and at each end of 
the centerline. For grading and drainage details see Fig. 57. For surfacing details see Fig. 58. 


Recommended Area Ground space is 62,650 sq 
ft (1.4 acres) to 70,000 sq ft (1.6 acres). 


Size and Dimension Playing field width is 159'- 
0” to 180'-0". Length is 330'-0". Additional area 
recommended is 10'-0" minimum unobstructed 
space around entire perimeter of field with barrier 
fence, or 20’-0" without fence. 


Orientation Preferred orientation is for the long 
axis to be northwest-southeast to suit the angle 


of the sun in the fall playing season, or north- 
south for longer periods. 


Surface and Drainage Surface is to be turf, Pre- 
ferred grading is a longitudinal crown with a 1 
percent slope from center to each side and ade- 
quate underdrainage. Grading may be from side 
to side or corner to corner diagonally if conditions 
do not permit the preferred grading. 


Special Considerations Goal is to be provided 
45'-0" in front of each end line. 
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Fig. 34 Playing field for women's lacrosse. Goal net should be cord netting with openings of not more 
than 114 in. Bottom of net must be held close to the ground with pegs or staples. Posts and crossbar 
shall be of wood, 2 * 2 in and shall be painted white. Goals mode of pipe and painted white are 
considered legal but wooden goals, 2 ~ 2 in, are preferred. All marking lines shall be 2 in wide and 
marked with a white nontoxic material which is not injurious to the eyes or skin. Boundary lines are 
optional but should be 2 in wide if marked. Optional flag may be placed at the four corners or selected 
boundary points, For grading ond drainage details see Fig. 57. For surfacing details see Fig. 58. 


Recommended Area Ground space is optional 
54,000 sq ft (1,2 acres) to 61,500 sq ft (1.4 
acres), 


Size and Dimension Playing field minimum width 
is 150'-0", Optional length is 360’-0" to 410'- 
0". As in the original Indian game, there are 
no definite boundaries or shape for the field of 
play, but before a match the officials decide on 
the boundaries and declare specified obstructions 
out of bounds. 


Orientation Preferred orientation is for the long 
axis to be northwest-southeast to suit the angle 


of the sun in the fall playing season, or north- 
south for longer periods. 


Surface and Drainage Surface is to be turf. Pre- 
ferred grading is a longitudinal crown with a 1 
percent slope from center to each side with ade- 
quate underdrainage, Grading may be from side 
to side or corner to corner diagonally if conditions 
do not permit the preferred grading. 


Special Considerations Goal is to be provided 
45'-0" in front of each end line. 
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GOAL POSTS 


Fig. 35 Playing field for men's and boys’ soccer. Goal posts to be pressure treated with paintable, 
oil-borne preservative and painted above ground with three coats of white lead and oil. The goalposts 
and crossbar shall present a flat surface to the playing field, not less than 4 in nor more than 5 in, in 
width. Nets shall be attached to the posts, crossbar, and ground behind the goal. The top of the net 
must extend backward 2'-0" level with the crossbar. All dimensions are to the inside edge of lines. All 
lines shall be 2 in wide and marked with a white, nontoxic material which is not injurious to the eyes 
or skin. For grading and drainage details see Fig. 57. For surfacing details see Fig. 58. 


Recommended Area Ground space is 75,250 sq Surface and Drainage Surface is to be turf. Pre- 
ft (1.7 acres) to 93,100 sq ft (2.1 acres), ferred grading is a longitudinal crown with a | 
percent slope from center to each side and ade- 
Size and Dimension Playing field width is 195’- | quate underdrainage. Grading may be from side 
0” to 225’-0". Length is 330-0” to 360'-0", Ad- _ to side or corner to corner diagonally if conditions 
ditional area recommended is 10'-0" minimum do not permit the preferred grading. 
unobstructed space on all sides. 
Special Considerations Goal posts are to be pro- 
Orientation Preferred orientation is for the long vided at each end of the playing field, 
axis to be northwest-southeast to suit the angle 
of the sun in the fall playing season, or north- 
south for longer periods. 
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Fig. 36 Playing fleld for women's and girls’ soccer. Goal posts to be pressure treated with painted, 
oil-borne preservative and painted above ground with three coats of white lead and oil. The goal 
posts and crossbar shall present a flat surface to the playing field, not less than 4 in nor more than 5 
in. in width, Nets shall be attached to the posts, crossbar, and ground behind the goal. The top of the 
net must extend backward 2'-0" level with the crossbar. All dimensions are to the inside edge of lines, 
All lines shall be 2 in wide and marked with a white, nontoxic material which is not injurious to the 
eyes of skin. For grading and drainage details see Fig. 57. For surfacing details see Fig. 58. 


Recommended Area Ground space is 36,400 sq 
ft (0.8 acre) to 64,000 sq ft (1.4 acres). 


Size and Dimension Playing field width is 120'- 
0” to 180'-0". Length is 240’-0" to 300’-0". Ad- 
ditional area recommended is 10'-0" minimum 
unobstructed space on all sides. 


Orientation Preferred orientation is for the long 
axis to be northwest-southeast to suit the angle 
of the sun in the fall playing season, or north- 
south for longer periods. 


Surface ond Drainage Surface is to be turf. Pre- 
ferred grading is a longitudinal crown with a 1 
percent slope from center to each side and ade- 
quate underdrainage. Grading may be from side 
to side or corner to corner diagonally if conditions 
do not permit the preferred grading. 


Special Considerations Goal posts are to be pro- 
vided at each end of the playing field. 
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Fig. 37 Diamond for 12-in softball. Foul lines, catcher's, batter's, and coach's boxes, and 3-ft lines ore 
2 to 3-in chalk lines. Pitching distance for women's softball to be 40-0". For junior player (9-12 yr) 
45-ft distance between bases, 35-ft pitching distance. For grading and drainage details see Fig. 57. For 
surfacing details see Fig. 58. For backstop details see Fig. 59. 


Recommended Area Ground space is 62,500 sq 
ft (1.5 acres) to 90,000 sq ft (2.0 acres). 


Size and Dimension Baselines are 60'-0" for men 
and women, 45'-0" for juniors. Pitching distances 
are 46'-0" for men, 40'-0" for women, 35'-0" 
for juniors. Fast pitch playing field is 225-ft radius 
from home plate between foul lines for men and 
women. Slow pitch is 275-ft radius for men, 250- 
ft radius for women. 


Orientation Optimum orientation is to locate 
home plate so that the pitcher is throwing across 
the sun and the batter is not facing it. 


Surface and Drainage Surface is to be turf, In- 
field may be skinned. The infield shall be graded 
so that the baselines and home plate are level. 


Special Considerations Backstop is to be located 
at a minimum distance of 25 ft behind home 
plate. 
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Fig. 38 Diamond for 16-in softball, Foul lines, catcher's, batter's, and coach's boxes, and 3-ft lines are 
2 to 3-in chalk lines. Baselines for women to be 50-0". Pitching distance does not change. For grading 
and drainage details see Fig. 57. For surfacing details see Fig. 58. For backstop details see Fig. 63. 


Recommended Area Ground space is 50,625 sq 
ft (1.2 acres) to 75,625 sq ft (1.7 acres). 


Size and Dimension Baselines are 55-0" for 
men, 50'-0" for women, Pitching distance is 38’- 
0" for men and women. Playing field radius from 
home plate between foul lines is 250 ft for men, 
200 ft for women. 


Orientation Optimum orientation is to locate 
home plate so that the pitcher is throwing across 
the sun and the batter is not facing it. 


Surface and Drainage Surface is to be turf. In- 
field may be skinned. The infield shall be graded 
so that the baselines and home plate are level. 


Special Considerations Backstop is to be located 
at a minimum distance of 25 ft behind home 
plate. 
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Fig. 39 Speedball field, All dimensions are to inside edge of lines. All field markings to be 2 in wide 
and marked with a white nontoxic material which is not = to the eyes or skin. For grading and 
drainage details see Fig. 57. For surfacing details see Fig. 58. 


Recommended Area Ground space is 36,400 sq 
ft (.85 acre) (high school) to 76,000 sq ft (1.7 
acres). 


Size and Dimension Playing field width is 180'- 
0", Length is 300’ -0”. An additional 30 = 180- 
ft out-of-bounds touchdown area is recommended 
on each end and unobstructed space of 10’-0” 
on all sides. High school field may be 120 ft 
wide by 240 ft long. 


Orientation Preferred orientation is for the long 
axis to be northwest-southeast to suit the angle 


of the sun in the fall playing season, or north- 
south for longer periods. 


Surfoce and Drainage Surface is to be turf, Pre- 
ferred grading is a longitudinal crown with a | 
percent slope from center to each side and ade- 
quate underdrainage. Grading may be from side 
to side or corner to corner diagonally if conditions 
do not permit the preferred grading. 


Special Considerations Goal posts are to be pro- 
vided at each end of the playing field. 
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GOAL POSTS AND CROSSBAR 


Fig. 40 Playing field for team handball, Team handball goal posts and crossbar are metal or wood 
and painted on all sides in two contrasting colors. Goals will be firmly fixed to the ground with hooked 
stakes. The goal line between the goal posts is the same width as the posts. All field markings are 2 
in (5 em) wide and form part of the area they enclose. Lines shall be marked with a white nontoxic 
moterial which is not injurious to eyes or skin. For grading and drainage details see Fig. 57. For surfacing 
details see Fig. 58. 


Recommended Area Ground space is 11,230 sq Orientation Preferred orientation is for the long 

ft (.25 acre) (1,066 m*). axis to be northwest-southeast to suit the angle 
of the sun in the fall playing season, or north: 
south for longer periods. 

Size and Dimension Playing field width is 65’- 

8" (20 m). Length is 131'-4" (40 m). Additional Surface and Drainage Surface is to be turf, Pre- 

area recommended is 6'-O" minimum unob- ferred grading is a longitudinal crown with a 1 

structed space on all sides. percent slope from center to each side and ade- 


x ~\ 
PIPE SUPPORT 
x KOK A 







(20cm) TYPICAL 










8° 


quate underdrainage. Grading may be from side 
to side or corner to corner diagonally if conditions 
do not permit the preferred grading. 


Special Considerations Goal posts and crossbar 
are to be provided at each end of the playing 
field. 
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V4-MILE RUNNING TRACK 
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START AND FINISH LINE 
440 YARD DASH 
440 YARD HURDLES 
440 AND 880 YARD RELAYS 
%, 1, 2,3 AND 6 MILE RUN 


(a) FINISH LINE 
100 YARD DASH 
120 YARD HURDLES 
220 YARD DASH 


1 TO 1%" RESILIENT TRACK SURFACE, HOT PLANT aaa hata 


CUSHION COURSE MIX. (APPLICATION AND 
SPECIFICATION IN ACCORDANCE WITH THE 
MANUFACTURER'S RECOMMENDATIONS, } 


1” BITUMINOUS CONC. SURFACE 






CONCRETE 
CURB, EDGES 4 
TO BE ROUNDED 


18°" 


1%" BIT. CONC. BINDER COURSE 


‘ \_ prime COAT 


YL MINIMUM 6" COMPACTED AGGREGATE BASE 
(b) OR 4" BITUMINOUS AGGREGATE MATERIAL (BAM) 


Fig. 41 (a) Plan-layout of a “4-mi running track; (6) typical section of track. All distances in lane one 
shall be measured upon a line 12 in outward from the inner edge of the track. For events run in lanes 
around a turn, all lanes except lane one shall be measured upon a line 8 in outward from the inner 
line of the lane. 


Recommended Area Ground space is approxi- Orientation The track should be oriented so that ing. Maximum slopes for the running track are 


mately 4.3 acres. 


Size and Dimension Inside radius to face of curb 
is 106'-0". Track width is 32'-0” for eight 4-ft- 
wide lanes. Overall width is 276'-0". Overall 
length is 600.02 ft. 


the long axis falls in a sector from north-south 
to northwest-southeast with the finish line at the 
northerly end. 


Surface and Drainage Track surface is to be pref- 
erably bituminous material with a hot plant cush- 
ion course mix and optional protective colorcoat- 


2 percent (1:50) inward in the center of curves, 
1 percent (1: 100) inward in the straightways and 
0.1 percent (1: 1000) in the running direction. 


Special Considerations Drainage must be pro- 
vided for the track surface and optional football 
field, but will be dependent upon site grading. 
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SHOT PUT 







SECTOR FLAG TO BE 
CONSTRUCTED ENTIRELY 
OF METAL AND PAINTED 
RED. 


2-0" (60cm) 


DETAIL — SECTOR ! FLAG 


2K. 





REMOVABLE %"' (12mm) 
DIA. STEEL DOWEL 


DETAIL — SHOT PUT STOP BOARD 


Fig. 42 Shot put circle. Throwing circles to be formed of bond iron 


STANDARD .313" (fmm) DIA. 












SECTOR LINE 
2” (cm) WIDE 
TAPE OR CHALK LINE 


SECTOR LAYOUT 


SHOT PUT 
STOP BOARD 


METAL RING 


TAPE OR CHALK LINE 










SURFACE OF 
CIRCLE 


GROUND SURFACE 


ue Ee 
3" (76enm) x 2" (50mm) 
x %" (6mm) 
METAL ANGLE 


CONCRETE OR SIMILAR MATERIAL 
SECTION — SHOT PUT CIRCLE 


or steel angle 3 in (76mm) * 2 in 


(50mm) * “% in (6mm) sunk flush with the ground outside. The surface within the circle to be % in 
(2cm) lower than the outside level and surfaced with concrete or similar material. Sector lines to be 
white and marked with either cloth tope, held in place with metal pins, or chalk. Shot put stop board 


to be made of wood and painted white. 


Recommended Area Ground space is 2100 sq 
ft minimum. 


Surface and Drainage 


Surface of inner circle is 


Size ond Dimension Shot put circle is 7'-0" 
(2.134m) in diameter. Throwing sector is 45° an- 
gle and 70 ft (21.33m) minimum radius. 


Orientation Preferred orientation is for the 


throwing direction to be toward the northeast 
quadrant. 
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to be concrete or similar material. Throwing sector 
is to be turf at the same level as the top of the 
metal ring. 


Special Considerations Stopboard must be firmly 
fixed so that its inner edge coincides with the 
inner edge of the shot put circle. Sector flags 
are required to mark end of landing zone at dis- 
tance required by the competition. 







PLAN / \ 
DETAILS — THROWING CAGE 









WIRE SUPPORT 
ROPE 














METAL 
SUPPORT 
POLE 


GROUND 
SPIKE SECTOR LINE ~~ 
2” (Sem) WIDE 


TAPE OR CHALK LINE 


SECTION 


2" (5cm) 


Fig. 43. Hammer throw circle and throwing cage. All discus and hammer throws must be made from 
an enclosure or cage to insure the safety of spectators. The cage should be C-shaped in plan, the 
diameter being 29'-6" (9.0m) with the opening through which the throw is made 26'-3" (8.0m) wide. 
The height should not be less than 11 ft, but preferably 13'-2" (4.0m). A wire cable, or series of metal 
struts, is suspended at a height of not less than 11 ff above the ground in the shape of a letter C. The 
cable or series of struts, is supported in a horizontal plane by eight metal supports made in the shape 
of gallows, so that the C shape is formed by seven straight panels, each 9-0" (2.74m) wide. Two 
movable flaps 7'-7" (2.3m) ore provided at the end of the C shape to afford adjustment for different 
throwing sectors. The eight metal supports are set into the ground with spikes or permanent sockets 
sunk to a depth of approximately 1 ft (30cm) and held in position with wire ropes. A net 78-2" (23,78m) 
long and 1 ft (0.3m) wider than the height of the struts, made of cord 0.5 in (12.5mm) in circumference 
with 2-in (50-mm) meshes is suspended from the wire or metal strut framework with the lower edge 
resting on the ground and turned inward. The inner edge should be weighted at intervals with sandbags. 
Throwing circles to be formed of continuous band iron or steel angle 3 in (76mm) = 2 in (SOmm) * % in 
(6mm) sunk flush with the ground outside. The surface within the circle to be % in (2em) lower than 
the outside level and surfaced with concrete or similar material. Sector lines to be white and marked 
with either cloth tape, held in place with metal pins, or chalk. 
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HAMMER THROW 
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THROWING CAGE e L 


METAL RING 


“— TAPE OR CHALK LINE 


HAMMER THROW CIRCLE 


Recommended Area Ground space is 33,500 sq 
ft minimum. 


Size and Dimension Hammer throw circle is 7’- 
0" (2.134m) in diameter. Throwing sector is 60° 
angle and 250 ft (76.20m) minimum radius. 


Orientation Preferred orientation is for the 
throwing direction to be toward the northeast 
quadrant. 


Surface and Drainage Surface of inner circle is 
to be concrete or similar material. Throwing sector 
is to be turf at the same level as the top of the 
metal ring. 


Special Considerations For safety all throws must 
be made from within an approved enclosure or 
cage. Sector flags are required to mark end of 
landing zone at distance required by the competi- 
tion. 
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DISCUS THROW 
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SECTOR LINE, 2” (Sem) WIDE 





\ 
cal 





METAL RING 


TAPE OR CHALK LINE 


DISCUS THROW CIRCLE 


SURFACE OF CIRCLE —~, 82%" 










CONCRETE OR SIMILAR MATERIAL 


SECTION — DISCUS THROW CIRCLE 


(2.5M) 


Ye" (Gem) 
r-— GROUND SURFACE 


3° (76mm) « 2" (50mm) 
x %" (6mm) 
METAL ANGLE 


Fig. 44 Discus throw circle. Throwing circles to be formed of continuous band iron or steel angle 3 in 
(76mm) = 2 in (50 mm) = ¥% in (6mm) sunk flush with the ground outside, The surface within the circle 
to be % in (2em) lower than the outside level and surfaced with concrete or similar material. Sector 
lines to be white and marked with either cloth tape, held in place with metal pins, or chalk. 


Recommended Area Ground space is 25,500 sq 
ft minimum. 


Size and Dimension Discus throwing circle is 8'- 
2%" (2,05m) in diameter. Throwing sector is 60° 
angle and 220 ft (67.06m) minimum radius. 


Orientation Preferred orientation is for the 
throwing direction to be toward the northeast 
quadrant. 


Surface and Drainage Surface of inner circle is 
to be concrete or similar material, Throwing sector 
is to be turf at the same level as the top of the 
metal ring. 


Special Considerations For safety all throws must 
be made from within an approved enclosure or 
cage. Sector flags are required to mark end of 
landing zone at distance required by the competi- 
tion, 


<-——- SECTOR FLAG 


SECTOR LAYOUT 


REQUIRED THROWING CAGE. —— 








220° (67.06M) MINIMUM RADIUS 
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JAVELIN THROW 


SECTOR FLAG (SEE FIGURE 44) 






SECTOR LINE, 2” (5cm) WIDE 


120°-0" (36.5M) MIN. 


RUNWAY 






(4M) 





RUNWAY BOUNDARY LINES,2” (Sem) WIDE 
SCRATCH LINE EXTENDED 4-114" (1.5M) BOTH SIDES 


JAVELIN THROW LAYOUT 


CHORD 13'-1%" (4M) 


4” net RADIUS 26°-3" (BM) 





BOARD TO BE PAINTED WHITE AND 
SUNK FLUSH WITH THE GROUND 


DETAIL — JAVELIN THROW FOUL BOARD 


Fig. 45 Javelin throw. Sector lines to be white, 2 in (Sem) wide and marked with either cloth tape, 
held in place with metal pins, or chalk. Runway may be either turf or bituminous material. 


Recommended Area Ground space is 24,000 sq Surface and Drainage Runway may be turf or 
specialized bituminous surfacing with a maximum 


ft minimum. 

slope of 1 percent (1: 100) laterally and 0.1 per- 
cent (1: 1000) in the running direction. Throwing 
sector is to be turf at the same level as the runway 
behind the throwing arc. 


Size and Dimension Runway length is minimum 
120’-0" (36.5m). Runway width is 13'-1%" 
(4.0m). Throwing sector is 30° angle and 300'- 


3" (91.5m) minimum radius. 
Special Considerations Foul board is to be pro- 


vided at end of runway. Sector flags are required 
to mark end of landing zone at distance required 
by the competition. 


Orientation Preferred orientation is for the 
throwing direction to be toward the northeast 


quadrant. 
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LONG JUMP AND TRIPLE JUMP 


MIN 


} 
} 


(122M 


o 


4 
_ 


—— RUNWAY 


___130.0" (39.62M) MIN. 


<= TAKE OFF BOARD FOR LONG JUMP 


39°.0"" (12M) PREF 
36-0" (11M) MIN 


X 
| 
TT] ons zone 


} 


- 


/ 12°-0" 14M) PREF 
CIAKE OFF BOARD FOR) LS a tM) MIN 
LONG JUMP AND TRIPLE JUMP LAYOUT i 
32'-10" (10M) MIN 
2” x 6 RETAINING BOARDS 
TO BE SET WITH THE TOP. 9-0" (275M) 2" 1 4" STAKES. 5° 0.C 


SURFACE AT THE SAME 
ELEVATION AS THE TAKE 
OFF BOARD 






TOP EDGE TO BE USED 
AS A SCREEDING SURFACE 
FOR THE SAND LANDING 
ZONE 





8 (15cm) WASHED SAND 





BY” (20cm) FILTER COURSE 
SECTION — LANDING ZONE 





PLASTICINE INDICATOR 
(1.3em THICK} 
(or SOFT EARTH) 









4° (10em! 





Shey ] SUPPORT BRACKET 
TAKE OFF BOARD___ 
4-0" (122M) LONG 


SECTION — TAKEOFF BOARD FOR LONG JUMP AND TRIPLE JUMP 


Fig. 46 Long jump and triple jump. The edge of the takeoff board nearest the landing pit shall be the 
scratch, or foul line. The construction and material of the runway shall be extended beyond the takeoff 


board to the nearer edge of the landing pit. 


Recommended Area Ground space is 1500 sq 
ft minimum. 


Size and Dimension Runway length is 130’-0" 
(39.62m) minimum. Runway width is 4'-0" (1.22m) 
minimum, Landing pit width is 9’-0" (2.75m) mini- 
mum. Landing pit length is 32'-0" (10m) minimum. 


Orientation Preferred orientation is for the run- 
ning direction to be toward the north or northeast. 


Surface and Drainage Runway preferably is to 
be bituminous material with a hot plant cushion 
course mix and optional protective colorcoating. 
Maximum slope is to be one percent (1 : 100) later- 
ally and one tenth of one percent (1: 1000) in 
the running direction. Landing pit is to be sand 
at the same elevation as the takeoff board. 


Special Considerations Takeoff board is to be 
of wood and must be fixed immovable in the 
runway. 


co 
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(275M) 
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POLE VAULT 





















- 1. 125'-0"" (38.10M) 160 a 
5 
= POLE VAULT BOX F 4 
=4 = 
go | ® 
o 2 
“4 RUNWAY 2 - 
i 5 i) 
3 ! 
POLE VAULT LAYOUT 
PIT TO BE FILLED WITH FOAM —— 
HUBBER PADS, SHAVINGS OR -—— CROSSBAR 
FOUAc MATERIAL, WITH FILTER \ 
BASE IF NEEDED FOR DRAINAGE \ 
OFFSET 
STANDARD —> 
~ RECOMMENDED 
VAULT BOX 
PROTECTOR 
MODULE 
(190mm) (90mm) 
31%" (800mm) 7.3/8" 3 
eee 
ISOMETRIC SHOWING JUMPING PIT, STANDARDS AND CROSSBAR 1 
z 
= 
| 
cs 
N 
r 
8° (200mm) * »— 2° |Sem) THICK 
' 4 1 7 § 
RUNWAY —~ be he 2 3/8" 080mm) | RIGID MATERIAL 


DETAIL — CROSSBAR SUPPORT 





Fig. 47 Pole vailt. Any style of uprights or standards may be used, provided they are rigid and supported 
by o bose not to exceed 4 in. in height above the ground. The crossbar shall rest on round pins which 
project not more than 3 in (75mm) at right angles from the uprights and have a maximum diameter of 
Va in (12mm). The crossbar shall be of wood or metal and triangular or circular in section with flat 
ends. Each side of the triangular bar shall measure 1.181 in (30mm) and the diameter of the circulor 
bar shall be 0.984 in (25mm) minimum, 1.181 in. (30mm) maximum. Length shall be 12'-8" (3.8m) minimum, 
14'-10" (4,.52m) maximum. 


Recommended Area Ground space is 1500 sq 
ft minimum. 


Size and Dimension Runway length is 125-0" 
(38.10m) minimum. Runway width is 4°-0" (1.22m) 
minimum. Vault pit width is 16'-0" (5m) minimum 
and depth is 12'-0" (3.66m) minimum to 16-0" 
(5m) preferred. Height of material in jumping pit 
is 18 in (0.46m) minimum to 36 in (0.92m) pre- 
ferred, with a connecting apron of the same mate- 
rial and decreasing height around the vaulting 
box. 


Orientation Preferred orientation is for the run- 
ning direction to be toward the north to east- 
northeast. 





Surface and Drainage Runway preferably is to 
be bituminous material with a hot plant cushion 
course mix and optional protective colorcoating. 
Maximum slope is to be 1 percent (1: 100) later- 
ally and 0.1 percent (1: 1000) in the running direc- 
tion. 


Special Considerations Pole vault box must be 
immovably fixed in the ground with its entire front 
edge flush with the front edge of the jumping 
pit. Jumping pit is to be filled with a resilient 
spongelike rubber or other synthetic material. 
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HIGH JUMP 











TAKE OFF AREA 









50°.0" RA. MIN, (18.24M) 


PIT TO BE FILLED WITH—— 
FOAM RUBBER PADS, SHAVINGS 
OR EQUAL MATERIAL, WITH 
FILTER BASE IF NEEDED 
FOR DRAINAGE 


> 
8 





CROSSBAR HIGH JUMP LAYOUT 


STANDARD — 


* MIN 


12 


A 


110mm) 


[CLEARANCE Ne: 
CROSSBAR 


CROSSBAR 





ISOMETRIC SHOWING JUMPING PIT, STANDARDS AND CROSSBAR 


ss CROSSBAR 
é SUPPORT 
STANDARD 


CROSSBAR SUPPORT DETAILS 


Fig. 48 High jump. No point within the takeoff area may be higher than the point of measurement. 
The horizontal supports of the crossbar shall be flat and rectangular, 1-4 in wide and 2-% in long. 
The uprights shall extend at least 4 in (100mm) at all heights above the crossbar. The crossbar shall 
be of wood or metal and triangular or circular in section with flat ends. Each side of the triangular bar 
shall measure 1.181 in (30mm) and the diameter of the circular bar shall be 0.984 in (25mm) minimum 
or 1.181 in (30mm) maximum. 


Orientation Preferred orientation is for the di- 
rection of jumping to be toward the north to east- 
northeast. 


Recommended Area 
ft minimum. 


Ground space is 4,000 sq 


Size and Dimension High jump runway is 50 ft 
(15.24m) radius semicircle. High jump pit width 


Surface and Drainage Runway preferably is to 
be constructed of bituminous material with an 


is 16 ft (5m) by 8 ft (2.5m) depth minimum, Height 
of material in jumping pit is 12 in (0.30m) mini- 
mum. Takeoff area is 10'-0" (3m) radius semicircle 
with centerpoint directly under center of crossbar, 
and no point within this area may be higher than 
point of measurement. 


optional synthetic surface. Surface should be level 
and unvarying within its arc of 180°. 


Special Considerations Jumping pit is to be filled 
with a resilient spongelike rubber or other syn- 
thetic material, 


ROPED CLEAR SPACE BEHIND TARGETS 


fo 20.0" MIN, 
(45°0° WITH BUNKER 
BEHIND TARGETS) 
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TARGET DETAILS 


Fig. 49 Archery target range. Space behind and to either side of the range to be clear and free from 
hard objects. Background behind targets to be preferably dense trees, natural or manmade hills or 
protective shields. Range to be sited on fairly level land, free from obstructions, preferably sheltered 
from high winds ond oriented to north + 45°. Standard rounds for adults, 30-100 yd. Standard rounds 
for juniors, 20-50 yd. Target may be mounted on a round butt of spirally sewn straw or rush supported 
by a portable softwood target stand. Colors may be painted on an oilcloth cover. 


Recommended Area Ground space is 28,600 sq 
ft minimum (0.65 acre). 


Size and Dimension Shooting range is 300’-0" 
long by 10'-0" wide minimum, 15’-0” desirable, 
between targets, Roped clear space on each side 
of range is 30'-0" minimum. Roped clear space 
behind targets should be at least 90'-0" (45’- 
0" with bunker). 


Orientation Range should be located so that the 
archer is facing north + 45°. 
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ARCHERY 
Target Range 
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POST OR TRIPOD 


STRAW OR 
SIMILAR MATERIAL 


I TARGET LINE 


Surface and Drainage Surface is to be turf and 
free from obstructions or hard objects. Drainage 
is to be preferably from side to side to maintain 
a constant, relatively level, elevation between the 
target and the archer at the various shooting 
distances, 


Special Considerations Target is to be provided 
as prescribed for official competition. Conspicu- 
ous signs should be provided to the side and 
rear to warn people of the range. 
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INTERNATIONAL SHOOTING UNION AUTOMATIC TRAP 
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a 
TRAP HOUSE ———~ 


SHOTFALL DANGER ZONE 


Fig. 50 Automatic trap. 


Recommended Area Allow 15 acres for a single 
field, 


Size and Dimension Walks and structure occupy 
an overall area approximately 60 ft deep by 45 
ft wide. Shooting stations may be 36 to 40 in 
square, 


Orientation Preferred orientation is for the cen- 
terline through shooting station #3 to run north- 
east-southwest with the shooter facing northeast. 


Surface and Drainage Shooting stations are to 
be portland cement concrete (PCC). Walkways 
may or may not be paved. Shooting area and 
75- to 82-yd-radius minimum cleared area are 
to be turf. The 300-yd-radius shotfall danger zone 


TRAP FIELD LAYOUT 


outside of the cleared area may be turf or water 
or left in natural condition, and the entire field 
should be located in a relatively flat area with 
an open background. 


Special Considerations |f shooting is entirely 
over land, there should be safety provisions for 
fencing, posting of warning signs, and clearing 
away of concealing brush. If shooting is over 
water, warnings posted on buoys or other signs 
are required and the trap house should be back 
far enough from the water's edge to permit re- 
covery of unbroken targets, The trap-house roof 
must be on the same level as the shooting stations. 
Contact the National Rifle Association for infor- 
mation on trap-house construction and trap ma- 
chines. 











TRAP HOUSE 


9°-0" BETWEEN TRAP 
STATIONS AT 16.5 YARDS 
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FIXED NETS AND POSTS 


MALL. IRON HALF BALL CAP 
1%" PULLEY 
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2'-6" AT CENTER LINE 





STANDARD GALV. STEEL 
POST 2.875" 0.D. 


CONCRETE (2500) 





3 PADDLE TENNIS NET AND POST DETAILS 
CONCRETE (25004) ; 
° 
2 
2" 
BADMINTON NET AND POST DETAILS 4" DIA 
MIN Fig. 51 Badminton and paddle tennis. 
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STANDARD GALV STEEL 
POST. 3.5" 0D 








CONCRETE (25004) 
VOLLEYBALL NET AND POST DETAILS 


Fig. 53 Volleyball. A 2-in-wide vertical tape marker should be fastened on each side of net directly 
over court sidelines. 


113 


Recreation and Entertainment 


FENCE ENCLOSURES 


TOP RAIL, 15/8" O.0., 2.278/LF 


MIN 3°0.0 5.798 LE 
OR EQUAL Q 
‘ LINE POST, 2% EE 
ZOR 2.4 «2H, 3.65W/ LF. (i 
INTERMEDIATE RAILAL i 
5 8° O.D.2.270/LF 
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10"-0" 0.C MAX 10'-0" O.C. MAX 
L — thet 


ELEVATION OF DOUBLE GATE 
Fig. 54 Double gate layout shown is for information as to type and designation. In so far as possible, 
gate details shall be of the manufacturer's standard design. A single pedestrion gate may be used. 


TOP RAIL, 15/8" 0.D., 2.27M/L.F 
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ELEVATION OF TYPICAL FENCE 


Fig. 55 Typical fence. Different mesh and gouge sizes of chain link fabric are shown 
in notes on layout drawings for each sport. 















¢ TENSION BAND 
9" MAX. 1/4" x 3/4" OR 
” SAUCE 3/16" x 3/4” 
44MIN. " BITUMINOUS JOINT 
GAL STEEL Mg 3 EALER OVER PREFORMED 


PANSION FILLER 








FENCE 
FABRIC 


a" 


POST HOLE 
OUTLINE OF CONC 
FOOTING BELOW 
GRADE 


6" 


6" FILTER 
COURSE 


2'-2" MIN 


. an CONCRETE 
CONC ASTM C 94 
ANCHOR FORMED 


SQUARE AT TOP 


EOGE OF PAVEMENT 
PLAN 
SECTION — BITUMINOUS PAVING SECTION— CONCRETE PAVING Layouts and details on this page are recommendations 
based on anolysis of current construction techniques and 
CORNER POST AND FOOTING DETAILS manufacturers’ equipment lines and should be utilized 
as a guideline in obtaining the appropriate product from 
Fig. 56 local suppliers and manufacturers. 
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DRAINAGE DIAGRAMS — SPORTS COURTS (RECTANGULAR SPORTS FIELDS) 
16" _ COURT SURFACE y-—— TURF 
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ule iy vt! 7 e 
FILTER MATERIAL, 4” = 
Mm MINIMUM AT BOTTOM 6" MIN. TOPSOIL 
AND SIDES OF SUBDRAIN OR 8" MIN, PREPARED 
é ; SOIL MIX. 
4” DIA. 
OPEN SUBDRAIN 4” TOG" 
FILTER COURSE 


VARIABLE 
VARIABLE 





SECTION — PERIMETER DRAIN (SPORTS COURTS) SECTION — SUBSOIL DRAIN 


Fig. 57 Grading and drainage. See figure on individual sports for height of pitcher's plate above home 
plate. It is preferable that the baselines be level. If the diamond must pitch, the average slope shall 
be 2.0 percent from first base to third base or vice versa. The minimum slope for drainage on turf 
wet outside the skinned area is 1.0 percent when adequate subsoil drainage is provided. The maximum 
is 2.5 percent. 


Court Surfaces Paved playing surfaces should be 
in one plone and pitched from side to side, end 
to end, or corner to corner diagonally, instead 
of in two planes pitched to or from the net. Mini- 
mum slope should be 1” in 10’-0". Subgrade 
should slope in the same direction as the surface. 
Perimeter drains may be provided for paved 
areas, Underdrains are not recommended beneath 
paved areas. 


Playing fields Preferred grading for rectangular 
field is a longitudinal crown with | percent slope 
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TYPICAL GRADING AND DRAINAGE DETAILS 





PREFERABLE GRADING 
(BASEBALL AND SOFTBALL DIAMONDS) 


SLOPE SUBGRADE TO DRAIN 
FILTER MATERIAL 4” MIN. AT 
BOTTOM AND SIDES OF SUBDRAIN 
4" DIA. OPEN SUBDRAIN 


from center to each side. Grading may be from 
side to side or corner to corner diagonally if condi- 
tions do not permit the preferred grading. Subsoil 
drainage is to slope in the same direction as the 
surface. Subdrains and filter course are to be 
used only when subsoil conditions require. Where 
subsoil drainage is necessary, the spacing of sub- 
drains is dependent on local soil conditions and 
rainfall. Subdrains are to have a minimum gro- 
dient of 0.15 percent. Baseball and softball fields 
should be graded so that the bases are level. 


15 
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y-— TURF 


__.6" MINIMUM TOPSOIL OR 
‘B8'' MINIMUM PREPARED SOIL MIX 


VARIABLE 


« SLOPE SUBGRADE TO 
ORAINS \ 
TYPICAL SECTION — NATURAL TURF 


Fig. 58 Turf playing surface. 











MIN. 4° FILTER COURSE AT BOTTOM 
AND SIDES OF SUBDRAIN 


4” OPEN SUBDRAIN 


‘WIDE x '%" DEEP POLYSULFIDE 
JOINT SEALANT 
4" FOAM OR PREFORMED 


‘" DIA. x 2-0" LONG DOWELS 2’ 0" 0.C 
ONE END COATED TO PREVENT BOND ~ 





— 4° CONCRETE SLAB (2500¢} —— f= 
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6" FILTER COURSE —__-/ 


TYPICAL SECTION — CONCRETE PAVING 
AND EXPANSION JOINT/CONSTRUCTION JOINT 





Fig. 59 Concrete playing surface. 


ON SMOOTH ASPHALT SURFACE — 
APPLY PROTECTIVE COLORCOATING 












)° ‘*) SHARP SAND. 2) CLAY SILT SCREENED THRU 46” MESH AT THE MANUFACTURER'S 
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bi 
SLOPE SUBGRADE = 
TO DRAINS 


TYPICAL SECTION — SAND CLAY 


Fig. 60 Sand clay playing surface. 


Concrete (Fig. 59) Minimum compressive 
strength: 2,500 lb, Reinforcing: 6 * 6-in #6 gauge 
welded wire fabric. Minimum thickness 4 in, Ex- 
pansion joints are to be provided as required 
and doweled 2'-0" O€. with 3/4-in dia- 
meter X 2'-0" long dowel coated on one end 
to prevent bonding. Joint is to be filled with a 
3/4-in foom or preformed bituminous filler and 
sealed with polysulfide joint sealant. Sand filter 
course: minimum 6-in deep required. 


Bituminous Moterial (Fig.61) Base: 4-in minimum 
stabilized aggregate base course over minimum 
6-in filter course. Surface—minimum 2% in, in 
two lifts: 1% -in leveling course of bituminous con- 
crete and 1-in surface course of bituminous con- 
crete, Sealcoat: on smooth asphalt surface apply 


F AND SIDES OF SUBDRAIN 
\ 4" OPEN SUBDRAIN 





FROST AREAS) 
\_ 4" STABILIZED AGGREGATE BASE COURSE 
TYPICAL SECTION — BITUMINOUS CONCRETE PAVING 


Fig. 61 Bituminous playing surface. 


protective colorcoating at the manufacturer's 
recommended rate. 


Sand-Clay (Fig. 60) Filter course, 4 to 6 in, may 
be omitted if local soil conditions are suitable. 
Base course: minimum 3 in of 1 -in crushed stone 
choked with 4 to % in of crushed fines. Surface 
course—minimum 4 in, in two lifts: 3-in clay 
screened through |-in mesh with a 1-in surface 
lift of '4 sharp sand and 34 clay-silt screened 
through \4-in mesh, 


Natural Turf (Fig. 58) Subgrade to pitch in the 
same direction as the surface and slope to under- 
drains, Filter course, 4 to 6 in, is to be used 
only when subsoil conditions require. Topsoil 6 
in minimum, or prepared soil mix 8 in minimum. 
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BASEBALL AND SOFTBALL BACKSTOPS 
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ELEVATION — REGULATION BASEBALL BACKSTOP 


Fig. 62 
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Fig. 63 





BACKSTOP FRAMING DIAGRAMS 


Fig. 64 
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MOVIE THEATERS 


By BEN SCHLANGER, Architect 
Theater Consultant 


Design requirements for cinemas, includ- 
ing auditory and visual considerations 
combined with showmanship and economy 
of structure, call for a type of building en- 
tirely distinct from stage theaters. The suc- 
cess of a commercial cinema depends on 
its ability to present good films in an effec- 
tive manner, affording the maximum vol- 
ume of patronage at admission prices that 
will insure an adequate profit, All patrons 
expect proper vision of the screen image, 
true reproduction of sound effects, and such 
comforts as will enable them to give un- 
divided attention to the presentation. 


LOCATION 


The location of the cinema site is deter- 
mined by its accessibility, land costs, park- 
ing facilities, and potential patronage. Big 
shopping centers have large parking areas 
that are generally unused in the evening, 
ond may therefore be desirable locations 
for motion picture theaters. 


SIZE 


Home television and new systems of mo- 
tion picture projection have brought about 
new criteria for determining optimum seat- 
ing capacities for motion picture theaters. 
Home television hos greatly reduced the 
need for the large-capacity (over 1,500 
seats) ‘movie palaces” in urbon locations, 
and also for the small motion picture 
theater in rural communities. These changes 
in circumstances place the cinema in some- 
what the same category as the other dra- 
matic arts of the living stage theater, where 










33° MAXIMUM 


Fig. 1. 


y~ HORIZONTAL 


Method of determining minimum distance from screen 
to first row of seats 


the success of any one production depends 
on its quality or unusual character. The new 
systems of picture projection add a new 
dimension or an unusual character to a 
film, but they cannot be depended upon 
alone fo draw the large patronage enjoyed 
in the era prior to home television. 

Technically, the larger screens, wider 
films (70 mm), and new optical systems 
(such as Cinemascope) make possible an 
increase in the size of the audience that 
can see the film ot one time, The increasing 
competition of home television, however, 
has made it olmost impossible to profit 
from the potentially larger audience. Re- 
duced patronage and high film-production 
costs have resulted in higher admission 
prices, which, in turn, tend to reduce fur- 
ther the size of the audience. 

It has only recently been realized that 
there is a distinct advantage in having a 
relatively small audience with a maximum- 
size projected picture. The psychological 
effect that is thus created is that of “‘pic- 
ture dominance," or an “‘at-the-scene feel- 
ing” for the viewer. Under these condi- 
tions, the picture practically fills the view- 
er's central range of vision (approximately 
60 deg), and the distraction of the audi- 
torium shell is greatly minimized. 

Two distinct types of motion picture 
theaters have now developed, First is the 
general type of theater, catering to the 
more popular taste in films and requiring 
capacities of from 600 to 1,500 seats, The 
larger units must have a choice location 
with an adequate population to draw from 
ond odequate parking facilities. 

The second type has acquired the label 
art theater," 


These small theaters are 
found mostly in the larger cities and in 
the university towns where there is a more 
sophisticated audience. Foreign films and 


SCREEN — 


= 
o 
w 
= 
Ee 
Q 
= 
& 
Ww 
w 
= 
= 
= 
= 
= 


Fig. 2. 


SEATING 





the better U.S. films are shown in these 
theaters. They usually prove profitable at 
capacities of from 400 to 900 seats, and 
command the 


often highest admission 


prices. 


SHAPE AND SIZE OF PROJECTED PICTURE 


Picture shape and viewing patterns are 
determined by fixing visual standards that 
enable each viewer to see the picture 
satisfoctorily. The picture must appear un- 
distorted, its view must be unobstructed, 
and its details discernible. 

The average width of the projected pic- 
ture, which was about 18 ft in 1938, has 
now approximately doubled for the 35 mm 
Cinemascope and 70 mm film systems, in- 
troduced in 1953. The quality of the pro- 
jected picture affects the size and shape of 
the seating pattern. The quality of the pro- 
jected picture varies with the size of the 
film used, however, and unfortunately most 
theaters still use more than one film size 
and projection system. Although picture 
widths have increased, the width of stand- 
ard 35 mm film has not; consequently, when 
35 mm film is used, the seats nearest the 
screen are less acceptable because film 
graininess becomes visible from these lo- 
cations, When 70 mm film is used, the seats 
nearest the screen become desirable since 
film graininess is greatly reduced and these 
seats enable the viewers to experience the 
dramatic impact of ‘picture dominance.” 

A more nearly ideal motion picture thea- 
ter could be designed if only one type of 
projection system and film width were used. 
For the best compromise design, to provide 
for all of the current systems and film 
widths, the following general guide may 
be used: 


1, The first row of seats should be no 
closer to the screen than a position deter- 
mined as follows: The angle formed with 
the horizontal by o line from the top of 


MAXIMUM SEAT WIDTH 26" 
SCREEN 
w 


2w 


Maximum viewing distance and maximum width 
of seating pattern 


the projected picture to the eye of the 
viewer in a front-row seat, should not 
exceed 33 deg. (The top level of the pro- 
jected picture should be the same for all 
systems of projection in a given audi- 
torium.) See Fig, 1. 

2. The maximum viewing distance should 
be no greater than twice the width of the 
widest picture to be projected (Fig, 2). 

3. The width of the seating pattern 
should vary from 1 times the widest pro- 
jected picture at the first row to 1.3 times 
at the row farthest from the screen (Fig. 2), 


The resultant shape will be less rectangu- 
lar than the long narrow theaters of the 
past, which are more economical to build 
but are unfortunately not well suited for 
the new systems of projection. 

The seats nearest the screen will remain 
acceptable for use if the following gen- 
eral rule is followed: Projected picture 
widths should not exceed 35 ft for stand- 
ard 35 mm film, 45 ft for Cinemascope 35 
mm film, and 65 ft for 70 mm film. (See 
later notes regarding modification of these 
widths in connection with picture masking.) 

In some instances in which a large seat- 
ing capacity is desired, it is necessary to 
resort to a balcony in order to avoid the 
excessive viewing distance that would 
otherwise develop. 


SCREENS AND PROJECTION OPTICS 


Projection angle is the angle formed with 
the horizontal by a line from the projection 
lens to the midheight of the projected pic- 
ture. Because of the increased picture width 
and screen curvatures recently introduced, 
it becomes increasingly important to have 
a minimum projection angle (0 deg is ideal 
but usually impossible), The angle should 
not exceed 10 deg and should be kept as 
low as possible in order to have a minimum 
distortion of picture detail. 

A slight curvature in the width of the 
screen and semimatte screen surfaces are 
used to increase screen light reflection and 
to provide better dispersed screen illumina- 
tion, This extra light is necessary for the 
larger screen sizes. The curvature should 
have o radius equal to about 114 times the 
projection distance. 


PROJECTION LENSES 


When a new theater is proposed it is 
important to determine at the outset the 
lens requirement for the various film sys- 
tems to be projected, This information will 
determine the location of the projection 
room, The better lenses have greater focal 
lengths and require longer projection dis- 
tonces, 





Fig. 3. Human-figure dimensions used 
in determining sight-line clearances 
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Fig. 4. 


Height of screen above floor 
at first row of seats 


PICTURE MASKING 


The most common method for masking 
the projected picture is to use a matte 
black surround. This is the simplest and 
least expensive way to absorb the fuzzy 
edges of the projected picture. These mask- 
ings may be in the form of a curtain that 
can be adjusted to mask various picture 
widths. 

Another method is to use specially de- 
signed walls and ceiling that meet the pic- 
ture edges. Instead of black trim, the mask- 
ing is luminous from light reflected from 
the screen and blends with the projected 
picture. The author has designed several 
of these installations that have proved most 
satisfactory, Eye fatigue is reduced and 
greater dramatic impact is obtained. 

If Cinemascope and 70 mm film are to 
be used in one theater, the luminous mask- 
ing frame must be the same size for both 
systems, in which case a compromise is 
made by accepting a somewhat larger 
Cinemascope picture and a somewhat 
smaller 70 mm picture, 

A compromise in the aspect ratio of the 
screen shape must also be made. The as- 
pect ratio for 70 mm screen is |} to 2.22 
(height to width). For Cinemascope, the as- 
pect ratio is 1 to 2.34, The Cinemascope 
frame can be cropped in the projector 
aperture to conform to the | to 2.22 aspect 
ratio without any meaningful loss of Cine- 
mascope picture material. 

The shape of the architectural light box 
in front of the screen requires special study 
for each seating, projection, and screen 
pattern. 
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THIS TYPE OF CHAIR AVAILABLE IN 
STANDARD WIDTHS OF !9,20,21,AND 22 IN 


-— SPACE BETWEEN UNITS 
le DETERMINES WIDTH PER 
PERSON 


“DOUBLE STANDARD 
SUPPORT AND ARM BLOCK 


METHOD | 


, SPACING OPTIONAL 


ee 





~CENTER SUPPORT 
METHOD 2 


Methods of obtaining wider 


Fig. 5. 
spacing for chairs nearest screen 


Maximum spacing for first 
row ts 26 in. 


FLOOR SLOPES AND SEATING 


In the design of floor slopes and upper 
level steppings for cinema seating, it is 
necessary to establish the physical dimen- 
sions of the seated patron (Fig. 3) and 
standards for vision of the screen image. 
Most important is elimination of objection- 
able screen obstruction caused by persons 
seated in front of the viewer. For best 
dramatic impact, the bottom of the pro- 
jected picture should be as close as pos- 
sible to the floor under the first row of 
seats (Fig. 4). This in turn will require a 
more steeply pitched floor slope under the 
seats, and will eliminate the possibility of 
an upper tier of seats, which would have 
to be too steep in pitch, 

The slope of the main-floor seating 
would also be increased for one-row vision. 
One-row vision provides unobstructed vis- 
ion over the heads of persons in the row 
immediately ahead, Two-row vision is not 
ideal, but it is acceptable and permits 
milder slopes and the inclusion of an upper 
level of seats. Two-row vision is made more 
acceptable by staggering the seats to per- 
mit a view between the heads of the per- 
sons in the row immediately in front. With 
two-row vision the heads of all persons 
two or more rows in front will not obstruct 
any view of the screen. Two-row vision is 
further improved by using the widest chairs 
(and therefore the widest space between 
heads) in the rows nearest the screen, (See 
Fig. 5.) The view between heads is usually 
too narrow in the front rows where two-row 
vision is used. Minimum seat widths should 
be 20 in. for the rows farthest from screen. 
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THEATER AUDITORIUM FLOOR SLOPES 


Unit of reference in motion picture theater design 
is projection screen width, W. Distance from 
screen to first row of seats should be no less 
than 1 W. Best viewing distance is zone 3 W 
to 4 W; next in desirability are areas 242 W 
to 3 W, and 4 Wto 42 W. 

In theater of 22 rows, a screen 11 ft high by 
15 ft wide is good for maximum viewing distance; 


hence, first row of seats should be about 15 ft 
from screen. Recommended row spacing at least 
34 in back to back. 

Upward floor slope should start as far back 
from screen as possible, since slopes greater than 
3 in between rows require risers. In diagrams 
shown (Figs. 6, 7, and 8), staggered seating, ex- 
cept in first rows of reverse-pitch schemes, reduces 
rear floor slope by half, and avoids dangerous 


variable step heights necessary with aligned seat- 
ing. When steps are used, if uniform height (fixed 
by rear rows) is adopted as standard, slope in- 
creases, and stadium type scheme results, 
Elevated stadium type is useful to permit space 
beneath for passage and services. 

Drawings show all levels in relation to datum 
line, lowest point of floor. All pitches and rises 
noted in inches and decimal parts of an inch. 
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Fig. 6 Single-slope auditorium. On ground sloping 3 ft or more downward toward screen. Without stag- 
gered seats, risers required starting tenth row. 
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Fig. 8 Double-slope auditorium with stadium. On level ground or on ground sloping less than 3 ft in 
any direction. Seats in at least first six rows aligned. Crossover under first few rows of stadium saves 
seating oreo. Staggered seating and minimum clearance in crossover prevent intermediate steps. 


Time-Saver Standards: A Handbook of Architectural 
Design, 2d ed., McGraw-Hill Book Co., New York, 1950. 








Fig. 9 Example of “continental seating.” 


Cinema at Turku, Finland; Erik Bryggman, architect. Mini- 
mum row spacing of 40 in. is required. More seats can be 
used in width to conform to larger screen requirements. 


ROW SPACING AND AISLES 


Minimum spacing between rows should 
be 34 in., with J-in.-thick chair backs, 
Greater chair-back thickness is wasteful 
and unnecessary, Where 40 to 42 in. can 
be used for row spacing, many building- 
code authorities permit the elimination of 
all longitudinal aisles other than the aisles 
agains! the side walls. These codes, how- 
ever, require frequent exit doors along the 
wall aisles for this type of seating. The 
capacity is about the same for the 34- and 
40-in. spacing because of the different 
aisle arrangement. 

The 40-in, seating scheme is sometimes 
termed ‘continental seating’ because of its 
popularity in Europe. The extra comfort 
and sofer egress afforded by this arrange- 
ment account for its increasing use. (See 
Fig. 9.) 


SCREENS 


All screens are perforated to allow for 
sound transmission from speakers placed 
behind the screen, (A depth of 5 ft should 
be .provided behind the screen for the 
speakers.) All screens are vinyl plastic with 
a diffusive surface or a coated surface to 
increase light reflection, Lenticulated 
screens are also available. The screen ma- 
terial must be selected in accordance with 
the shape of the seating pattern and the 


strength of the projector light source. 


GENERAL LIGHTING 


The lighting of a cinema auditorium 
serves three separate functions: (1) Emer- 
gency exit and mood lighting, used during 
screen presentation; (2) Lighting needed 
during intermissions; and (3) Lighting of 
sufficient intensity for making announce- 
ments, clearing the house, or other rare 
occasions, 

Types and sources of light for these 
needs are os follows: (1) Light reflected 
from the screen, of varying intensity de- 
pendent on film density; (2) Wall and ceil- 
ing surface illumination by standard lamps 
or tubes installed on the surface to be il- 
luminated; and (3) Light projected on walls, 
ceiling, or audience from remote or con- 
cealed positions, All lighting normally re- 
quired during the presentation is supplied 
in the front half of the auditorium by 
screen-reflected light. The rear portion must 
be illuminated by other light sources, 
placed so that the source is not within the 
spectators’ normal range of vision. Place- 
ment choices are: first, at the junction of 
ceiling and side walls; second, on the ceil- 
ing; and third, on the side walls. The side 
walls rarely offer an acceptable location 
because, here, even low intensities are 
often objectionable. 

lighting during a performance should 
consist of a low-intensity, evenly diffused 
bath of light completely covering all sur- 
faces in view, rather than either complete 
darkness or spotty lighting. 
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Fig. 10 Circulation diagram, showing relation of 
street lobby, foyer, and auditorium doors. 


In considering the utilization of screen- 
reflected light, it is important that areas 
immediately surrounding the screen should 
not cause a lack of clarity in the projected 
image. Surfaces closest to the screen can 
be shaped, finished, and related to the 
screen surface so as to enhance the pic- 
ture. 

Emergency lighting generally must be 
provided separately, Where separate sery- 
ice lines ore available, one may be used 
with an emergency motor generator. Alter- 
native means of providing energy are bat- 
tery systems kept charged automatically, 
gasoline, Diesel or gas engine generators, 
water turbines, and the like. 

Exit signs are connected to the general 
emergency lighting circuit and should be 
legible from any point viewed. Lettering is 
usually a minimum of 8 in. high. All ciecula- 
tion areas, including foyers, lounges, and 
lobbies should likewise be on the emer- 
gency circuit. 


TICKET BOOTHS 


The location of the ticket booth depends 
on the space ovailable, the character and 
direction of street and pedestrian traffic, 
and the volume and habits of patronage. 
The ticket booth may be isolated (as an 
island), centered, or included in the corner 
of the entrance. It should, of course, be 
readily identified with its function, In met- 
ropoliton areas, ticket booths are almost 
universally placed as close to sidewalks as 
building codes permit in order to attract 
casual passers-by. In suburban and other 
centers where patrons leave their homes 
with the express purpose of attending the 
cinema, ticket booths may be removed from 
sidewalk lobbies and placed either within 
secondary lobbies or in foyers. It is pos- 
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sible to adopt a continental custam—use of 
on open counter located conveniently to 
the manager's office—in an effort to 
achieve an “intimate” atmosphere. When 
operated by only one person an area 
approximately 4 by 4 by 8 ft is adequate; 
for larger theaters, where there are gener- 
ally two ticket sellers, clearances are re- 
quired. 

Heating is often provided from the 
theater heating system if the theater cellar 
extends under the ticket-booth space. Al- 
though electric heaters are sometimes used, 
they are not always satisfactory because 
they concentrate great amounts of heat in 
single spots without providing general 
heating. Natural ventilation is usually pro- 
vided by ventilators in roofs and louvers in 
doors, Occasionally air-conditioning ducts 
are run to booths from theater systems. 
Space is required for change makers and 
electrically or manually operated ticket dis- 
pensers. It is almost universal practice to 
install an outside telephone for the attend- 
ant's convenience in answering calls about 
the program, This telephone is usually con- 
nected to another in the manager's office, 
with a two-way signal, 
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LOUNGES AND TOILETS 


Lounge areas, on either level, serve to 
separate the toilets from the theater seat- 
ing, For capacities of over 600 seats, at 
least two lounge areas should be provided 
and arranged so as to be partially or wholly 
visible from the lobby, foyer, or circulating 
areas. |! is also desirable to have some 
part of the lounge command a view of 
both seating and screen in order that wait- 
ing patrons may follow seat availability os 
well as performance progress. 

Recommended minimum toilet fixture re- 


quirements are as follows: 


Theater capacity Men Women 

Up to 400 seats 1 basin 1 basin 
1 toilet 2 toilets 
1 urinal 

400-600 seats 2 basins 2 basins 
2 toilets 3 toilets 
2 urinals 

600-1,000 seats 2 basins 2 basins 
2 toilets 4 toilets 
3 urinals 


BLOWER 


RECTIFIERS 





Fig. 11 Plan of projection room and elevation of wall toward auditorium. 


local codes, of course, will govern. 


PROJECTION ROOMS 


The usual code requirements are 48 sq 
ft for the first projection machine and 24 
sq ft for each additional projector. Dimen- 
sions based on necessary clearances around 
projectors are given in Fig. 11. 

Rewinding: Although at least one stote 
law requires that film rewinding be done in 
the projection room, a separate rewind 
room adjacent to the projection room ts 
usually considered advisable. Rewinding is 
done on a small table; observation ports 
opening to both the projection room and 
the auditorium permit a single operator to 
supervise a presentation easily while re- 
winding used film. 

Film storage- Up to 12,000 ft of film is 
usually permitted to be stored in metal 
containers, Film safes are required for 
greater amounts, 24,000 ft being the usual 
maximum, The location should be conven. 
ient to the rewind table. 


Key 


a, Line fuses 

b. Line switch 

c. Line switch 

d. Panel box (d-c) 

e. Panel box (a-c) 

f, Motor starter 

g. Booth exhaust blower control and pilot 
h. Dimmer 

j. Light switch 

k. Arc blower switch 

m. 15A Duplex receptacle (twist lock) 
n. Signal buttons 

p. Sound control 

q. Amplifier 

r. Vaporproof fixture 

s. T-L receptacle 

t. Interphone 

u. Fuse link support for steel fire shutter 
v. Blower receptacle 
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SEATING DIMENSIONS 


Fig. 12 Wheelchair seating space ot aisles. Sight lines may be interrupted by wheelchair person because 
wheelchoir seat is higher than fixed seats. This may be overcome by diagonol or other chair arrangement. 


STANDARD SEATS 
16" 10” 22” 


14" 





78" ANG. 


16" INTO CROSS AISLE.CROSS AISLE 
WIDTH SHOULD ALLOW EXTRA SPACE 


+— CROSS AISLE ——> 


Fig. 13. Wheelchair seating space at cross aisle. 


LEG BRACES LOCK IN 
STRAIGHT LEG POSITION 
UNTIL PERSON SITS ¢ 
RELEASES LOCK ALLOWING 
KNEE TO BEND. REQUIRES 
16%Z4" INFRONT OF SEAT 








An Illustrated Handbook of the Handicapped, Section Fig. 15 Seating space requirements for braces 


of the North Carolina State Building Code. 1977, Ronald 
Mace, AIA and Betsy Laslett, Raleigh, N.C 


WHEELCHAIR PROJECTS APPROXIMATELY 





Fig. 14 Wheelchair seating space of back wall. 
If back wall is held 18 in away from top of seatback, 
wheelchair can park as shown without blocking 
row. 
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» |S POSSIBLE 
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LEVEL FLOOR 
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THIS ROW CAN BE SET ACCOMMODATE MORE THAN 


BACK TO ALLOW SPAC ONE CHAIR. ENTIRE REAR 

FOR PERSONS WITH CROSS AISLE COULD SERVE 

LEG BRACES. 4 7 a SEATING 
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Fig. 16 Example plan: small theater. 
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Fig. 17 Sloping floors in assembly seating. Steeply sloping floors (a) offset center of 
gravity for wheelchairs causing discomfort during long performances. For this reason 
it is preferred that wheelchairs be located where floor can remain level as at cross 
aisles (b), front and rear of theater, or in boxes to the side (c). 
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Fig. 19 From Definitive Designs for Naval Shore Facilities, Department of the Novy, Washington, D.C., 


1972. 
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A sufficient srea of inexpensive land is the 
prime consideration in selecting a site, Loca- 
tion is generally better close to town, but 
theaters have been successful several miles 
from city limits. Many states and communities 
are developing codes regulating location and 
design of drive-ins; these should be carefully 
investigated. Other factors to check include: 
proximity to other drive-ins; nature of soil; 
natural drainage; simple, cheap excavation and 
grading; nearness to railroads or other dis- 
tracting noises or odors. Drive-ins are usually 
best located on secondary roads connecting 
with major highways to prevent traffic conges- 
tion, Outside city limits, septic tanks must 
often be used for waste disposal, wells for 
water supply. Theater size should be derived 
from potential patronage; an average of 3.28 
patrons per car was reported by Theater 
Catalog, 1949-50 Edition, trom a survey con- 
ducted in the Minneapolis area. 


Plot Layout 


Ramps The theater area is a series of ramps, 
laid out one behind the other in arcs. They are 
graded to elevate the front of each row of cars, 
permitting vision of screen above cars ahead. 
Sight lines and road grades must be estab- 
lished by size and terrain. 


Capacity and Size Maximum capacity is tim- 
ited by number of ramps possible with clear 
view of screen. Picture size is limited to lenses 
and projection equipment available. Until 
larger and brighter pictures are possible, about 
1,000 to 1,300 cars is maximum. Smatier 
theaters generally average about 450 cars, 
larger ones near cities, 650 to 1,000 cars. 
Mation Picture Herald (Feb. 14, 1948) recom- 
mends roughly 100 ft of width for each 10 
cars, and the following depths (based on full 
radii ramps, 38 ft o.c., and speaker posts 17 ft 
0.ce.): 


No. of cats 


capacity No. of ramps Screen to rear of ramps, ft 


500 
586 
670 
778 
686 
1,000 


10 
nN 
12 
13 
14 
16 


510 
548 
588 
624 
862 
700 


Surfacing Orives should minimize dust and not 
be slippery when wet. Crushed stone topped 
with gravel, oil treated or black topped, is 
often used. 


Ticket Booths Ticket selling must get patrons in 
quickly to start show on time. One ticket booth 
can usually serve up to 300 car capacity, two up 
to 600, three up to 800, and four up to 1,000 
cars. 


Screens Screen towers should be placed so 
pictures cannot be seen from highway, Screen 
widths vary from 40 to 60 ft, depending on 
number of ramps and topography. Sizes often 
used are: 48 by 37 ft for 650 cars, 56 by 42 ft 
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for 950 cars. It is desirable to face screen east 
or north; this blocks evening sun, permits 
earlier show. Height above ground is deter- 
mined by ramp and sight angles. Tilting screen 
at top minimizes distortion. 

The screen may be of almost any material 
which will take # good covering of white 
paint; provisions should be made for frequent 
and rapid repainting. Asbestos sheets, alumi- 
num and steel decking have been used. Mini- 
mize joints to prevent distortion and streaking. 
The structure should withstand at least 25 Ib 
per sq ft wind pressure and be fire-resistant. 
Wood frames, structural steel, reinforced 
concrete, even telephone poles sre used. 
Prefabricated units are available. 
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See Figs. 1 to 3. 


Entrances and Exits Provide waiting space or 
extra wide entrance drives to get cars off high- 
ways; say for around 30 to 40 percent of capac- 
ity. An escape exit drive by ticket office gives 
patron a means of getting out when cars are 
stacked behind him. On teaving ramps, it is 
best to have cars drive forward for exit. 
Several well lighted exits will ease traffic 
congestion. Often front-footage is retained for 
commercial use. 


Fig. 1 


Typical layout. 


Sight line - rear seat to bottom of screen _ 


Profile of ramps 





(0 | 


Commercial Buildings, F. W. Dodge Corp., 


New York, 1954 Fig. 2. Typical protile. 
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Fig. 3. Back-to-back theaters, 





Seating Area if near residential areas, provide 
seating for walk-in patrons, in front of screen 
or by concession, A children's playground is 
desirable. 


Projection Booth Picture size and focal length 
of lens contro! placement and design of projec- 
tion booth. It is often placed about 280 ft from 
screen, centered in lot. Special lenses can 
project greater distances. Projection angle 
depends on ramp layout. The booth must house 
two operators, two projectors, a large genera- 
tor, and an amplification system for speakers. 






Speaker Units Sound is best served by “in-car” 
speakers on posts about 16 to 18 ft o.c. Each 
serves two cars. Speakers may be removed 
from posts and hooked inside cars. Under- 
ground cables supply power. Aisie and signal 
lights are built into many commercial models. 
Electric car-heaters may be used for cool 
weather. 


Concessions Attractive, clean and roomy 
snack bars can be an important source of in- 
come. Large numbers must be served quickly 
during intermissions and before showings. A 


— 













MOTOR 
HENERATOR 
ROOM 






PROJECTION 
AOUM 





Fig. 4 Projection room/snack hat 


terrace in front of concession allows con- 
tinued viewing. Illumination must not detract 
from screen during showing. Service carts are 
used for ramp service; signal lights or an inter- 
communication system may be used for calling 
carhops (Fig. 4). 


Storage Space is needed for cleanup and re- 
pair equipment, and for supplies. If speakers, 
junction boxes and projection equipment are 
removed for winter, safe, dry storage is 
needed on site or in a warehouse. If left in 
place, waterproof covers should be used. 
Sprays for insect control, and fire extinguishers 
should be on hand. 


Design Notes illuminated signs should be 
placed near highway, but so as not to form a 
traffic hazard. The back of the screen is often 
used for advertising. Fencing should be high 
enough to cut off headlights of cars on high- 
ways. Simple, neat landscaping can help 
maintain desirability in the community and 
attract customers. 


PRELIMINARY CONSIDERATIONS 


The following factors dictate the plan of a 
bowling center: 
1. The ability of an area to support the 
business 
2. Public or private operation 
3. The available capital tor the immediate 
venture 
4. Property size, location, and zoning 
5. New or existing building 
6. Parking requirements, required by law 
and for the operation of the business 
7. Desired allied businesses and the local 
ordinances in force which govern such 
businesses as the following: 
Liquor bar or cocktail lounge 
Snack bar or restaurant 
Billiard room 
Meeting rooms and banquet facilities 
Other sport facilities 
Retail sale of bowling and other 
sporting goods 
8. Automatic pinsetters or manually oper- 
ated pinsetting machines 
9. Selection of ball return equipment 
10. Type of lane foundation 
a. 2- by 4-in. stringer foundation with 
9-in.-deep pit 
6, Built up crib foundation where noise 
reduction is necessary or where no 
pit is provided 
11. Automatic scorers 


mes ance 


SITE PLANNING 


Because a bowling center is a permanent 
building, the placement of any such structure 
on a parcel of property merits intensive study. 
The future general long-range planning for the 
surrounding area, contemplated zoning 
changes involving building lines, future road 
building, of “anything which could alter the 
present character of the property should be 
considered at this time. 

The site can be planned with relation to the 
following items: 

1. Zoning of land restricting commercial, 
business, or parking. 

2. Local nearby church or school building 
which might restrict traffic or the sale of 
alcoholic beverages. 

3, Proposed maximum future expansion, 

4. Drainage requirements, location of soil 
and storm sewer lines, public utilities, 

5. Maximum visibility of building from 
street—nearby location of buildings, railroad 
overpasses, trees, signs, etc. 

6. Availability of parking requirements for 
the maximum number of lanes. 

7. Distance from bulk of parking related to 
entrance to building. This ultimately dictates 
location of bowling lanes and layout of public 
area facilities, such as control, liquor bar, 
snack bar, pro shop, check room, as they relate 
to traffic patterns within the building. 


Planning Bowling Centers, Brunswick Corp 
Chicago, Ill, 1968 


8. Traffic flow restrictions to entrances and 
exits from the property. 

9. Certified soil sample test to determine if 
ground can support weight of a suitable 
building for bowling plus hydrostatic pressure. 


PARKING 


To accommodate the majority of bowling 
patrons that arrive at the lanes in cars, it is 
essential to provide parking facilities. 

If the site allows, parking is generally pre- 
ferred as close to the main entrance as pos- 
sible (Fig. 1). 

The parking area should be well illuminated; 
and, ideally, it should be paved, drained, and, in 
the instance of head-to-head parking, should 
have wheel bumpers. Blacktop is preferable to 
crushed stone. Blacktopping should be sealed 
annually. 

On a national average, seven cars per lane is 
the general minimum requirement 

Many establishments use car jockeys during 
the busy hours. This speeds up the entrance 
of bowlers and helps conserve parking space. 
Usually, the tips pay for the car jockeys. 
Insurance is necessary. 

Occasionally, music is piped into the parking 
areas. 

It would be advisable to locate water con- 
nections throughout the parking areas. This is 
needed to clean the parking lot and eliminate 
dirt tracked into the building. 

Shrubbery has frequently been used as a 
screening device to minimize the glare from 
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headlights and to reduce motor noise in the 
parking areas, but such shrubbery should not 
block the view of passing traffic or exits and 
entrances. 

Special attention should be paid to exits and 
entrances. It is necessary to clearly identify the 
entrances to the parking facilities. These en- 
trances, as well as the exits, should be located 
so as not to interfere with the flow of highway 
traffic. Ideally, incoming and outgoing cars 
should not have to cross the flow of traffic, 


BUILDING WIDTH 


The width of the building may be determined 
by adding the thickness of outside walls, the 
width of side aisles, and the required space for 
columns if they exist, to the width of uninter- 
rupted bowling lane bays. Dimensions for 
bowling lanes are noted in Fig. 2. Remarks 
concerning columns and side sisles follow, 


1, Column Spacing 


Naturally any designer would rather work with 
a clear span. However, in those establishments 
where supports tor the structure above the 
lanes dictate that columns be used, it is de- 
sirable to use a minimum lateral spacing be- 
tween columns of 22 ft-64 in, —a four lane bay 
plus 1 in. for clearance—to reduce transmis- 
sion of noise up or down the structure of the 
building (Fig, 3). 

Longitudinally, the fewer columns, the bet- 
ter, The 16 ft-1', in. of the approach srea and 


Recommended Parking Dimensions 
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Bowling Lane Widths 


a la a ee 9 
THE FOLLOWING DIMENSIONS ARE NET as RCN SF CaM a 
MEASUREMENTS OF THE UNINTERRUPTED 1 
LANE WIDTHS ONLY, AND THEREFORE , 
ADDITIONS SHOULD BE MADE FOR 
COLUMNS, WALLS AND PASSAGES BETWEEN 
LANES OR BESIDE THEM 


finite ROOM 
SETTERS 


——5) 


serrecs 
BOWLERS 


“GLUDTEM SUeway” 
MALL RETURN 


oF 


NUMBER OF MINIMUM WIDTH 
UNINTERRUPTED LANES 10 % " RETURNS 


sowLees 
tine 


11-4" 
22-5 %* 
33-64%" 
44-7%~ 
55-9" 
66-10 4" 
TT=11 he” | 
89-0% * Bh. ! —~ | IN-LINE, Sunway 
100-2" 
Wi-3%" 
122-4" 
133'-5%" 
144-7" 
155'-8 %~ 
166-9 % * 
(77'-10%" 
189-0" 
200-1% ~ 
2 ol pete fend MUR adeteae 
222'-3%" | “et 
233-5" 
44-6%" 
255-7” 
266-8%" i 


“+ 4k 


PwSETTER ENTRANCE 
fom AREA thin 


CSECONDANY LOCATION CHteCE } 


automatic 


C ———— 
aiteroate ‘woation 


Too, atta 
CONCOUNSE 


t 


an 


ums tecat ron 
(pee 


oN STomasE 


EWGTH. SPECTATOR SEATING ANC 


SErrtes 
ON FOUIPWENT 


somes 


SEE BEMaRKs 


FOR EACH ADDITIONAL PAIR OF LANES oR ng TNT OF cunrain ais map 


cys 
ADO Il =1 % 2° erie LaMe ‘6 ‘ APPROACH 
+ 


ase" 





Automatic Pinsetter Entrance Requirements 


FRONT ENTRANCE [FIRST CHOICE) 


MINIMUM CLEAR OPENING ———————_—_—_—_—-— 6-0" WIDE « 6' 8" HIGH 





MINIMUM CLEAR UNOBSTRUCTED PASSAGE TOPIT AREA ————— _ 6-0" WIDE x 6-8" HIGH 
REAR OR SIDE OF SERVICE AISLE (SECONDARY CHOICE) 

MINIMUM CLEAR OPENING ———————————_- 60" WIDE « 6-8" HIGH 

MINIMUM CLEAR UNOBSTRUCTED PASSAGE —————————._ 6-0" WIDE x 6-8 HIGH 


\F THE OPENING |S WITHIN 60° OF ANY PART OF THE KICKBACKS , THE 
MINIMUM UNOBSTRUCTED OPENING SHALL BE 6-O° WIDE « 6-8" HIGH 
ABOVE KICKBACKS 


Fig. 2. Key bowling ane dimensions. 


at least 2 ft beyond the foul line, if possible, 
should be kept completely free of columns. 


2. Side Aisles 


The width of the side aisles is determined by 
the economical width of the building. The side 
aisle performs as a convenient indoor route 
for house personnel between the bowlers’ 
area and the service aisle behind the pinsetters 
It is not normally designed for use by the public 
or for the movement of equipment and sup- 
plies. A side aisle on each side of the building 
also eliminates the mental hazard of bowling 
“hard against the wall” on the first and last 
lanes. 


BUILDING DEPTH 


The depth of the building can be established 
by starting at the rear of the building. First, 
consider the requirements for storage and 
shops for equipment. Then, follow the require- 
ments for the service aiste, the length of the 
bowling equipment installation, bowler and 
Spectator seating arrangements, concourse re- 
quirements for special seating and traffic flow, 
and, finally, the companion accommodations. 
Remarks concerning each of the above follow 


1. Storage, Shops, and Service Aisle 


Where the lot size affords the space, many of 
the larger bowling establishments erect a 
“lean-to" type of structure behind the rear 
wall of the building with entrance to this struc- 
ture through fire-retarding doors, directly 
from the service passage. This structure can 
also be built against one side of the building 
if plot is too shallow. The purpose of this op- 
pendage to the main building is for storage of 
bowling supplies such as pins and spare parts, 
shop area (pinsetter tool room, 150-sq-ft 
minimum) for the fully automatic pinsetters, 
and toilet. Since the pit area is a noisy area, the 
shop should be so constructed as to be as quiet 
as possible, to achieve maximum working effi- 
ciency of the mechanic, although walls are not 
required between the storage area and the 
service aisle. Pay particular attention to the 
location of ducts and pipes which will conduct 
noise unless properly insulated and isolated. 
The depth of this structure generally varies 
from 8 to about 14 ft, while the width depends 
on the space required for the above mentioned 
operations. A minimum of four sets of pins per 
lane is usually stocked. The size of a corru- 
gated cardboard carton of 10 pins is 9 in. deep 
by 16 in. by 18 in., approximately. 


2. Equipment Length 


The length of the bowling equipment installa- 
tion is determined by using a recommended 
5-ft (minimum 3-ft) clear service passage 
behind the lanes plus the overall length of the 
bowling lanes, which is 83 ft-2 in. and includes 
the pit, bed, and approach. To these figures, 
add 12 ft for bowlers’ settees used with cluster 
subway returns or with in-line subway returns 
(alternate location). If in-line subway returns 
(standard location) or in-line surface returns 
are used, substitute a minimum 9-ft dimension 
for the 12-ft settee dimension stated above 
Several examples of lane installations are 
provided in Figs. 4 to 7, 


3. Spectator Seating 


Each desired row of straight spectator seating 
requires a minimum of 3 ft-6 in. 
If the new tables and ball racks are to be 
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Fig. 3. Column spacing illustration. 


incorporated behind or in place of the specta- 
tor seating, check carefully with your sales 
engineer regarding the suggested layouts for 
this equipment. Concourse tables and chairs 
can help convert the spectator audience into 
an income producing audience. 


4. Concourse 


The concourse or promenade, which is in back 
of the spectator seating, may vary in width. 
The clear width of the concourse should be 
ample to accommodate at feast a peak load 
of 10 people per lane, and its maximum width 
is at the milling area, generally centered around 
the control counter, check rooms, and entrance 
lobby. The peak traffic load is usually experi- 
enced at changeover time when more than one 
league is in the house. Vending machines, 
ball cleaners, etc., are frequently located on 
the concourse. Adequate wall srea or other 
provision should be considered for bulletin 
boards, league standing score sheets, and 
other announcement boards. Uniess house 
ball storage racks are considered with specta- 
tor seating as outlined under “Spectator Seat- 
ing,” it will be necessary to consider this factor 
on the concourse. 


5. Variables — Companion Accommodations 


The design of the companion accommodations 
includes such items as the following. 


Cocktail bar Billiard room 
Liquor bar Nursery 

Snack bar Office 

Precooler Checkroom 
Game room Control 

Toilets Heating-humidity 


control and air- 
conditioning equip- 


Locker rooms 
Lounges and powder 


rooms ment 
Janitors closet Quick service bar 
Pay phones Retail sports shop 


Meeting rooms 
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FOR EACH ADDITIONAL PAIR OF LANES 


The control desk, the bar, snack bar, check- 
room, and shoe rental must be proportioned 
to capacity conditions in the lanes and should 
be easily accessible from any part of the lanes. 

Normally, a full-scale restaurant is not con- 
sidered o profitable adjunct to bowling. There 
are exceptions, however, to disprove this rule. 

All air-conditioning equipment need not be 
placed within the building. Often some of this 
equipment is placed alongside of, or on the 
roof of, the front end of the building in an area 
where space is not so valuable. 

All of the foregoing are ideally placed behind 
the concourse, although they may be placed 
alongside the lanes, if necessary — provided 
care is taken to eliminate the hazard of dis- 
traction to the bowlers (Fig. 8). 


Control The contro! complex is the functional 
heart of the entire bowling operation and sets 
the character of the house. Since the control 
is constructed by the owner or his builder, it 
varies with each house in size, decor, and loca- 
tion (Fig. 9). The following things are constant 
in all control counters: 

1. It is the point where management greets 
and serves its customers. Therefore, it should 
be located prominently and should be well 
defined and lighted. From it, the operator 
should be able to supervise main exits and 
entrances, as well as the bowling lane area. 

2. Since the control counter attendant 
assigns lanes to the public, it should contain 
necessary switching equipment to activate 
the bowling equipment and house lights over 
the bowling area. 

3. To facilitate internal communications with 
patrons, the control counter also contains the 
public address equipment, which may be also 
connected with music. Intercom or phone 
facilities to the office, pits, or other areas of 
the building are also located here. A public tele- 
phone for receiving reservations or phoned 
messages for the house or its patrons should 
be included, but patrons should not be permit- 
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ted to use this phone to conduct lengthy con- 
versations. They are instructed to use pay 
phones provided for that purpose. 

4, The control issues score sheets, which 
are collected at the end of the play. The tally 
ot these sheets must correspond with the bowl- 
ing revenue collected. For this reason, storage 
space for new and used bowling score sheets 
and a cash register are required. 

5. Depending on the selected operating 
procedure of the installation, rental bowling 
shoes may be issued at the control desk direct- 
ly to the customer, or a receipt may be issued 
to the customer at the control desk for rental 
shoes to be procured at the checkroom or pro 
shop or the house ball storage room. In the 
event the control counter will issue the shoes, 
sufficient storage space for these shoes must 
be provided, This space should be ventilated 
and so designed as to prevent the sccumu- 
lation of dust and dirt. A shoe sanitizer is 
needed. Shoes should be kept within easy 
reach of the attendant. 

6. Many proprietors use the control counter 
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to help display resale items, such as balls, 
bags, and shoes. They also dispense such 
bowler's aids as ball cleaning fluid, bowling 
sox, grip aids, etc. These items should be dis- 
played within sight but not within reach of 
the customer. In larger establishments, retail 
sales of bowlers equipment and supplies are 
often handled at a pro shop where these items, 
together with bowling apparel and trophies, 
are stocked, The merits of this decentralization 
must depend on each individual installation. 
7. Control area should be able to observe 
billiard activity and have easy occess to bar 
and/or snack restaurant area. This provides 
maximum utilization of personne! in slow 
periods of play to keep payroll at o minimum, 


Billiards in many areas of the country, the 
companion use of billiards in bowling estab- 
lishments hes proved to be an extremely lucra- 
tive addition to the business. Some communi- 
ties have distinct ordinances governing public 
billiard rooms. On an ever widening scope, 
the billiard room is being planned as a semi- 
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Fig. 6 24-lane installation, cluster ball returns. 
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LOCKERS 


open area off the concourse and within easy 
control of the bowling control desk, which 
issues the playing balls (including the cue 
ball and chalk) in plastic racks. The customer 
is obliged, then, to return the full set of balls 
when play is completed or forfeit his deposit 
paid earlier (Fig. 10). 

Adequate player seating is a must. Gen- 
erally, a minimum of two seats per table is 
provided. Sand urns for cigarettes are also 
needed—ash trays get lost. Cocktail tables 
for soft drinks and sandwiches may also be 
provided. 

Frequently, small groups of tables are sec- 
tioned off by screen-type dividers within the 
room, This requires considerably more space, 
although it affords a luxurious air of semi- 
privacy. Care must be taken to see that visual 
control is still maintained. 

A small space will be required for repair of 
cues and general billiard storage. 

Normally, three cushion or carom or snooker 
tables are isolated from pocket billiard tables. 

A minimum of 57 in. for eue clearance is 
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needed between the table rail and any obstruc- 
tion over 30 in. high. 

The rooms generally have floors of vinyl 
asbestos tile or carpet. Carpet wears out three 
times as fast; vinyl! tile or vinyl! asbestos is 
recommended 

Lighting of 50 to 75 footcandies of even 
intensity on the entire playing surface, which 
is 30 in, above the floor, is usually accom- 
plished with flush ceiling-mounted-type fix- 
tures centered over each table or with a com- 
plete luminous ceiling to eliminate shadows 
on the tables, Light sources should be shielded 
with louvers. 

Walls are light colored, decorative, and 
resistant to scuffing and soiling. Vinyl-coated 
products are frequently used for wall covering. 


Meeting Rooms and Nurseries Meeting rooms and 
nurseries are often combined to perform a dual 
purpose. In this respect, it is necessary to 
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survey the potential use of each function to 
ascertain that schedules will not coincide or 
overlap. Meeting rooms generally require stor- 
age closet and toilet facilities, food and bever- 
age service, secondary egress, motion picture 
machine outlet and screen. 

Nurseries require storage closet and toilet 
facilities, drinking fountain, and secondary 
egress (may be to an enclosed exterior play 
yard). 

General lighting should be no less than 50 
footcandies of even illumination 

In some areas, the word nursery implies 
the use of a registered or practical nurse. 
Therefore, the word is often changed to chil- 
dren's playroom or toddlers’ room. 


Locker Rooms The locker room is for ball stor- 
age cabinets only. 

Normally, separate locker rooms are pro- 
vided for mate and female patrons. These are 


07-0" 


generally located in conjunction with the main 
bank of toilet facilities, and it is advantageous 
to plan access to the toilets through the locker 
rooms, This continuous traffic through a locker 
room is a deterrent to loiterers and maletac- 
tors. A bench for changing shoes is needed. 
In the case of women's locker rooms, this area 
often encompasses the powder bar area and 
lounge. 

In some areas, particularly the west and 
southwest, the locker room is ao combined area 
open to the concourse and accommodates both 
sexes. The popularity of this arrangement is 
growing rapidly since it conserves space and 
provides for family use of one tacility. 

The locker room usually has a viny! asbestos 
tile, ceramic tile, or terrazzo floor for easy 
cleaning. The room should be well lighted and 
ventilated. Since the ball storage cabinet units 
stand 6 ft tall against the walls, no particular 
wall treatment except paint is needed. In many 
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cases, open locker rooms use carpeted floors 
instead of tile or terrazzo. 


Washrooms Public toilets are areas of heavy 
traffic and require constant cleaning. Since 
they receive constant inspection by the public, 
they must be kept immaculate. 

The entry to any public toilet must be 
screened to ensure privacy. 

In some areas, the law requires a couch or 
lounge in public rest rooms for ladies. Mirrors 
sre required in all rest rooms. 


Janitor's Closet. The janitor's closet should con- 
tain a slop sink and storage area for general 
cleaning supplies and vacuum as well as floor 
polishers, lane dusters, gutter mops, lane 
maintenance machines, etc. 

It should be located close to the front of the 
lanes, usually off the concourse, and should 
be ventilated to the outside. 

An adequate size janitors closet, minimum 
4 by 6 ft: 6 by 6 ft preferred, is an asset to 
maintenance. 


Manager's Office Most establishments of 16 
lanes or over, and many smaller installations, 
provide an office facility, It is used by the 
manager and bookkeeper to perform necessary 
routine clerical duties such as material order- 
ing and record keeping. The office should be 
under the supervision of the control, check- 
room, or pro shop. 

The office should be well lighted, 75 to 100 
footcandles, A private toilet facility for the 
office is not normally provided; if public toilets 
are not clean enough for the manager, they 
are not suitable for the customer. 


Snack Bars Generally, the snack bar is the 
only food-handling facility in the bowling 
establishment. 

Except in circumstances that show com- 
plete justification, a complete restaurant opera- 
tion is not recommended, since experience 
shows that a restaurant operation normally 
does not show profit on the same scale per 
square foot as the other functions in the build- 
ing. The exceptions to this rule might be local 
areas where the restaurant is required for a 
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bar or liquor license, or local areas where the 
success of such a restaurant is assured inde- 
pendently of the bowling trade. 

In any tood-handling operation, the keynote 
to success is experience in the business. Such 
experience will point the way to efficient layout 
of space and equipment. 

As a rule, snack bars should be brightly 
illuminated and decorated in tively, bright 
colors conducive to food consumption, Main- 
tenance of walls and ceilings, as well as floors, 
counters, and equipment, is of prime impor- 
tance; and the careful selection of these mate- 
rials is mandatory. 

Air conditioning and exhaust of cooking 
odors require very careful planning. 

Automatic fire extinguishing systems should 
be installed over grills and deep-tat fryers and 
in hood and duct assembly, This will provide 
maximum safety. 


Bars and Cocktail Lounges in the majority of 
installations, the bowling center bar (or bars) 
functions for the convenience of bowlers and 
is not intended to rely on street traffic os a 
normal tavern must. 

The location of the bar within the bowling 
center is of prime importance and is related 
to local laws, traffic flow, and drinking habits 
of bowlers in the local area, If bowlers usually 
enjoy alcoholic beverages while bowling, a 
simple quick-service bar may be indicated in 
addition to the cocktail lounge, In bowling 
centers too large to be serviced by a single 
bar, a service bar or quickie bar on the con- 
course can furnish soft drinks, beer, or high- 
balls convenient for waitress service to the 
lanes or for consumption at the quick-service 
bar, Cocktails or fancy mixed drinks would 
be available only at the cocktail bar, Some- 
times a service bar or quickie bar requires a 
special license. 

The decor of cocktail lounges and bars runs 
the gamut of interior decorating. It can be as 
plush or as simple as the owner decides, It 
may have live entertainment and it may even 
double as a restaurant facility. Bar size and 
seating capacity may be governed by local 
or state ordinances. 

Normally in planning, consideration is given 
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Fig. 10 Billiard table and spacing dimensions. 


to some food service in the cocktail bar, if 
only short-order sandwiches, For this reason 
it is wise to locate the bar close to either the 
kitchen or snack bar. 

Often the meeting room facility is an exten: 
sion of the cocktail lounge, which can be easily 
screened off by use of a folding door for private 
functions. Toilet facilities, separate from the 
bowling toilets and lockers, are frequently 
provided for the convenience of bar patrons. 
Often these facilities are required by law 
locally. 

State and municipal ordinances govern, to 
a large degree, the construction of walls and 
entrances for places where alcoholic products 
are sold and/or consumed. 

Private "key club" operations are sometimes 
allowable where public bars are prohibited. 

Provisions must be made for storage areas 
for supplies. Liquor storage should be locked. 
Beer requires supply storage (cases may be 
stacked), precooling, and an empty bottle 
sorting and storage area. Often a conveyor 
chute is used to remove empty bottles from 
the bar to sorting and storage areas. Easy 
access from the street to the storage areas is 
necessary for delivery of supplies, 
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Minimum standards prepared by the National Swimming Pool Institute 


PUBLIC SWIMMING POOLS 
DEFINITION AND POOL TYPES 


1, All artificially constructed 
pools other than residential pools shall be 


swimming 


deemed to be public swimming pools. This 
shall not be applicable to residential pools 
as defined or wading or spray pools, which 
shall be covered under separate sections. 


(a) Private pools which are excepted 
herein shall be defined as follows: ‘‘Resi- 
dential swimming pools include all con- 
structed pools which are used or intended 
to be used as a swimming pool in con- 
nection with a single-family residence and 
available only to the family of the house- 
holder and private guests.” 


(b) Classifications of Pools: For purposes 
of minimum standards, public swimming 
pools shall be defined as listed in the fol- 
lowing categories, based upon specific char- 
acteristics of size, usage and other factors: 


Type ““A’—Any municipal pool, community 
pool, public school pool, athletic or swim- 
ming club pool, 

Type “B’—Institutional pool (such as Girl 
Scout, Boy Scout, YMCA & YWCA, Camp- 
fire Girls and Boys’ and Girls’ Camps). 

Type “C’"—Country Club, large hotels of 
more than 100 units, with pools having a 
water surface area in excess of 1600 sq ft. 
Type “D”’—Motels and apartments, multi- 
ple housing units, small hotels of less than 
100 units, not open to the general public 
and with pools having a water surface area 
not larger than 1600 sq ft. 
Type pools, 
pools and special pools for water therapy. 


“E’—Treatment therapeutic 
Type “‘F’—Indoor pools. 
Exceptions: The above categories shall be 
the basis for certain specific variations from 
the Minimum Standards for public swim- 
ming pools as a whole. 


NOTE; plans and specifications with sup- 
porting data, prepared by a professional 


engineer or architect holding registration 
in the state where pool is to be constructed, 
shall be, os a prerequisite, submitted to and 
approval obtained from said state reg- 
ulator agency prior to award of any con- 
tract for equipment purchase or construc: 
tion, 


STRUCTURAL FEATURES, 
MATERIALS, MARKINGS 


2. Structural Stability: All public pools 
shall be constructed of an inert and endur- 
ing material, designed to withstand all an- 
ticipated loading for both pool empty and 
pool full conditions. Working stresses shall 
be based upon predetermined ultimate 
strengths of materials used, with a factor of 
safety of not less than 2%. 


Provision shall be made for the relief of 
pressures which might occur os a result of 
unbalanced exterior hydrostatic pressures, 
or means shall be provided for positive and 
continuous drainage from under the pool 
floor or around the pool walls, whether 


ground water is present, or might occur at 
some future time. 


Special provisions shall be made to protect 
the pool structures from both internal and 
external stresses which may develop due to 
freezing in cold climates. 


3. Obstructions: There shall be no ob- 
struction extending from the wall or the 
floor, extending into the clear area of the 
diving portion of the pool, There shall be 
a completely unobstructed clear distance of 
13 ft above the diving board, 


4. Wall & Floor Finish: Wall and floor 
finish shall be of masonry, tile or other 
inert and impervious material and shall be 
reasonably enduring. Finish shall be mod- 
erately smooth and of a white or light color. 


5. Depth Markers: Depth of water shall 
be plainly marked at or above the water 
surface on the vertical pool wall and on 
the edge of the deck or walk next to the 
pool, at maximum and minimum points 





The technical data 
presented here gives 
basic requirements 
for public and semi- 


public pool design, 
systems and = equip- 
ment. It is intended 


by the NSPI to serve 
as recommended mini- 
mum standards, and 
not as a model code. 














Depth—Feet & Inches 





Length of Section—Feet & inches 








STANDS & BOARDS 
D-1 0-2 D-3 D-4 D-5 A B c D E F 
Min, 5-0 46 10-0 99 8-6 5.0 *6-0 "9-0 20-0 1-0 8-0 
3-Meter Board 
Max. 5-6 6-0 10-0 
Min. 5-0 4-6 8-6 8-3 7-6 5-0 *6-0 "9-0 15-0 1-0 8.0 
1-Meter Board 
Max. 5-6 6-0 10-0 
Min. 5-0 46 8.0 7-6 2-6 {6-0 16-0 12-0 1-0 8-0 
Deck Level Board 
Max. 5-6 4-0 10-0 
x i in. is iB f *B&C May vary fo attain 15'—0" Min. 
As D-2 varies between min. and max., D may vary, but slope of D may not exceed 1 ft +SEE Mes on fe BD HID Mia. 


vert. to 4 ft horiz. D-1 shall be at end wall of diving arec, or not more than 12 in. fram it 


and at the points of break between the 
deep and shallow portions and at interme- 
diate increments of depth, spaced at not 
more than 25 ft intervals. Depth morkers 
shall be in numerals of 4 in. min. height 
and of a color contrasting with background. 
Markers shall be on both sides and ends of 
the pool, 


6. Lifeguard Chairs: Each public swim- 
ming pool shall have at least one elevated 
lifeguard chair. This shall be presumed to 
be adequate for 2,000 sq ft of pool surface 
area and one additional lifeguard chair 
shall be provided for each additional area 
of 2,000 sq ft or fraction thereof. Where 
a pool is provided with more than one life. 
guard chair and the width is 40 ft. or more, 
they shall be located on each side of the 
pool. In Types D & E pools, lifeguard 
chairs need not be provided. 


7. Life Line: A life line shall be provided 
at or near the break in grade between the 
shallow and deep portions of a public swim- 
ming pool, with its position marked with 
colored floats at not greater than 5 ft spoc- 
ing. Life line shall be not less than %4 
in, min. dia; its terminals shall be 
securely anchored and of corrosion-resist- 
ant material and of type which will be re- 
cessed or have no projection which will 
constitute a hazard. 


8. Ladders: A minimum of one ladder shall 
be provided for each 75 ft of perimeter 
and not less than two ladders shall be pro- 
vided at any pool, Where stairs are pro- 
vided in a pool, one ladder may be deleted 
for each set of stairs provided. A side hand- 
rail extending up above and returning to 
the horizontal surface of the pool deck, 
curb or coping shall be provided of each 
side of each ladder. 


All stairs entering a public pool shall be 
recessed, An exception to this may permit 
the construction of steps directly entering 
the pool and not recessed into the pool 
walls, in Types C, D, & E. 


POOL DIMENSIONS, 
WALKS, FENCES 


9%. Shallow Minimum Depth: Every pub- 
lic swimming pool shall have a minimum 
depth in the shallow area of the main 
swimming area of not less than 3 ft, nor 
more than 3 ft 6 in. from the overflow level 
to the floor, Exceptions may be made for 
Types B, C, D & E pools, or in pools built 
principally for instruction, or in a recessed 
area of the main swimming pool where pool 


is of an irregular shape such as the leg of a 
T, Lor Z. 


10. Shallow Area: In a swimming pool 
with a diving area, the shallow portion of 
the pool shall be defined as the portion 
between the shallow end and the break 
point between the shallow area and the div- 
ing area, The slope of the floor shall be 
uniform from the break between the diving 
area and the shallow portion to the outside 
edge of the shallow portion and shall not 
be greater than | ft of slope in 12 ft, except 
in small Type B pools where the pool is 
less than 42 ft in overall length, in which 
case the rate of slope shall not exceed 1} ft 
in 8 ft. 


11, Diving Area: The area of o public 
swimming pool where diving is permitted 
shall be, in the case of a rectangular pool, 
at one end, or moy be in a recessed crea 
forming one of the legs of a T, L or Z 
shaped pool, divorced from the main swim- 
ming area by a life line, or may be a wholly 
separate pool structure. Exceptions to this 
may be made in special-purpose type pools 
intended for training and instruction. 


Pools of the types wherein diving is permit- 
ted shall have adequate area and depth of 
water for safe diving and the minimum 
depth and area characteristics for this area 
shall be as indicated in the accompanying 
chart. 


12. Diving Towers: Diving towers in ex- 
cess of 3-meters in height shall not be con- 
sidered as acceptable in a public pool with- 
out special provisions, controls and definite 
limitations on their use. 


13, Vertical Wall Depth: As a minimum, 
the pool walls shall be vertical at all points 
for a depth of not less than 2 ft 6 in. 


14. Walks: Walks shall be continuous 
around the pool with a minimum width of 
8 ft of unobstructed clear distance including 
a curb at the pool edge, if such a curb is 
used. Exceptions may be made in Types 
8, C, D, E, & F as follows: B—4 ft; C— 
4 ft; O—4 ft; E—No minimum; F—4 ft. 


A minimum of a 3 ft walk width shall be 
provided on the sides and rear of any piece 
of diving equipment. 


All walks, decks and terraces shall hove a 
minimum slope of “%4 in. per foot to drains 
or points at which the water will have a 
free unobstructed flow to points of disposal 
at all times. 
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The finish texture of walks must be non-slip 
and such that there will be no discomfort to 
bare feet. 


Hose bibbs shall be provided around the 
perimeter of the deck area at intervals such 
that all parts of the swimming pool deck 
area moy be reached with a 50 ft hose. 


15, Fence: A wall or other enclosure of 4 
ft minimum height and with maximum 2 
in. mesh, 2 in. wide vertical openings, or 
otherwise so constructed as to be difficult 
to climb, shall be provided completely en- 
closing the pool area, all of which shall be 
paved, 


Exceptions may be made for Types C & D 


In Types C & D where the fence is dis- 
pensed with, a hedge or other clear demar- 
cation shall be provided, with instructions 
and posting clearly defining the pool area 
os for bathers only and from which specta- 
tors and others in street clothes are rigidly 
excluded. 


Access to the pool by bathers shall be pro- 
vided only through the bathhouse or dress- 
ing room facilities, and any other fence 
opening shall be for service operations only. 


GUTTERS AND SKIMMERS 


16. Overflow Gutters: An overflow gut- 
ter shall be installed continuous around all 
public swimming pools, with the excep- 
tion that it may be eliminated in Types B, 
Cc, D & E. The overflow gutter may be 
eliminated across the top treod where steps 
occur. 


Overflow gutter shape, wherein the outer 
edge of the lip is flush with the pool wall 
above and below and the gutter entirely 
recessed, shall not be permitted. 


The overflow gutter depth below the over- 
flow lip shall be a minimum of 2 in, at 
the high points between drains. The drains 
shall be spaced at a maximum of 15 ft on 
centers and a slope provided in the bottom 
of not less than 2% in. in 10 ft. In no 
sense is this intended to preclude the use 
of roll-out or deck level type pools where 
other conditions are met and satisfactory 
design is provided. In an installation where 
the overflow gutter is not carried to waste 
but is @ part of the recirculation system, the 
provisions of spacing of drains and slope at 
bottom of gutter may be modified but shall 
conform to good hydraulic design. 


The branch piping to each overflow gutter 
drain shall be not less than 2 in, 
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Where overflow gutter drains discharge into 
sanitary sewers, a trap shall be provided 
in each main before discharge into the 
sewer. 


The overflow gutter mains shall have a 
sufficient minimum size and be increased as 
necessary to carry the overflow water freely 
with a maximum of 2 ft pressure head or 
surcharge, at all times. 


Where overflow gutters discharge into a 
sanitary sewer or storm sewer, an air-gap 
of not less than 1 ft shall be provided be- 
tween the point of discharge of the gutter 
and the drains into the sewer, or a relief 
manhole shall be provided where surcharge 
or back pressure will overflow at a point not 
less than 12 in, below the elevation of the 
overflow gutter fittings in the gutter. 


Disposal of water from the overflow gutters 
may be either to waste or may enter the 
circulation system and be filtered and re- 
turned to the pool, 


17. Surface Skimmers: Skimmers may be 
permitted in lieu of overflow gutters on 
swimming pools of Type B, C, D & E, pro- 
viding acceptable handhold is installed. At 
least one skimming device shall be provid- 
ed for each 800 sq ft of surface area or 
fraction thereof. The handhold must be no 
more than 9 in, above the normal water 
line. Skimming devices shall be built into 
the pool wall, shall adequately remove 
floating oils and waste and shall meet 
the following general specifications: 


(a) Each skimmer shall be designed for a 
flow-through rate of at least 30 gallons per 
minute and the total capacity of oll skim- 
mers in any pool shall be approximately 
50% of the required filter flow of the re- 
circulation system. 


(b) They shall be automotically adjustable 
to variations in water level over a range of 
at least 3 in. 


(c) An easily removable ond cleanable 
basket or screen through which all overflow 
water must pass shall be provided to trap 
large solids, 


(d) The skimmer shall be provided with a 
device to prevent airlock in the suction line. 
If an equalizer pipe is used, it shall provide 
an adequate amount of makeup water for 
pump suction, should the water of the pool 
drop below the weir level. This pipe shall 
be at least 2 in, in diameter and shall be 
located at least 1 ft below the lowest over- 
flow level of the skimmer, 


(e) An equalizer line shall be provided 
with a valve that will remain tightly closed 
under normal operating conditions, but will 
automatically open at a differential of not 
more than 4 in, between the pool level and 
the level of the overflow tank. 


(f) The overflow weir shall be of sufficient 
length to maintain a rate of flow of at 
least 20 gallons per minute per lineal foot 
of weir lip. 


(g) Skimmer shall be of substantial, endur- 
ing and reasonably corrosion-resistant ma- 
teriol, 


One skimmer will be placed at a point in 
the pool opposite the direction of prevailing 
summer winds, 


FILTRATION 


18. Recirculation and Filtrations: All 
public swimming pools shall have recircula- 
tion ond filtration equipment provided for 
water purification in accordance with cri- 
teria in this report. 


19, Filters, Sand: These minimum stand- 
ards shall apply, where applicable, to either 
gravity or pressure sand filters. 


Filter tanks shall be designed with a factor 
of safety of 4 in relation of working pres- 
sure to ultimate strength. 


The filter bed shall consist of suitable 
grades of filter sand and a supporting bed 
of graded gravel or other porous material 
which shall serve to support the filter bed 
and distribute both filtered and backwash 
water uniformly. The supporting bed con- 
sisting of graded gravel or other material 
shall support not less than 20 in. of filter 
media consisting of silica sand or other 
durable, inert material with an effective 
size between 0.4 and 0.55 mm, and a uni- 
formity coefficient not exceeding 1.75. 


The minimum freeboard to the draw-off 
point shall be not less than 12 in. above 
the normal level of the top of the filter 
bed, The minimum backwash rate shall be 
not less than 12 gallons per square foot of 
filter bed per minute. 


Where anthracite coal or other filter media 
is employed, the freeboard shall be ade- 
quate to prevent the media being carried 
off to waste when the filter bed is back- 
washed at a rate adequate to corry off 
foreign material filtered from the water. 
The freeboard and the rate of backwash 


shall be the subject of individual design, 
based upon specific gravity of the medio. 


Under-droin system shall be such that uni- 
form distribution of backwash water shall 
be provided over the entire bed area. 


Ratio of total under-drain orifice area to 
total area of bed shall be not less than 
0.25 per cent. 


Orifices in the under-drain system shall be 
spaced at approximately 6 in. on centers 
both ways throughout the area of filter bed. 
The total orifice area may be provided by 
means of porosity of the material over the 
total under-drain area, 


Under-drain system shall be provided of ma- 
terial which is corrosion-resistant and en- 
during, wherein the orifices shall be so de- 
signed and of such material that they will 
maintain approximately constant area. 


Where the under-drain system is of mani- 
fold and lateral type, the total area of the 
manifold shall be equal to not less than the 
total area of the laterals. The total area of 
the laterals shall be not less than 1'4 times 
the total area of the orifices. 


Design rate for sand filters shall be 3 gal- 
lons per minute, per square foot of bed 
area, as a minimum standard. 


The filter plant shall be provided with in- 
fluent and effluent pressure gauges, back- 
wash sight glass and oir-relief valves. 


The filter plant shall be provided with face 
piping and valving to permit the functions 
of filtering to pool or backwashing to waste 
with the battery as a whole or any unit 
operated singly, 


The filter plant shall be provided with 
meons for draining all filter units and 
piping, so that all parts of the system may 
be completely drained to prevent damage 
from freezing. 


Each filter unit shall be provided with an 
access opening of not less than a standard 
11 in. by 15 in. manhole and cover, 


Pressure filter tanks shall be supported by 
jock legs or other supports to give a free 
movement of air under each tank and to 
permit access for painting. 


Filter turn-over cycle shall be of capacity 
fo completely filter the entire pool body in 
not more than B hours. 


20, Filters, Diatomite: Where diatomite 
filters are used, they may be of either pres- 
sure or vacuum type. The filter rate shall 
not exceed 2.5 gpm per square foot of filter 
surface area, 


The cycle of operation between cleaning of 
the diatomite filters shall be not less than 
a 24 hr period of continuous operation and 
this shall not be deemed to apply to initial 
operation of a pool, but only after operation 
for a period of 3 days or such period as is 
necessary to initially clear the pool. 


Provisions shall be made to introduce a 
pre-coat to completely cover the filter ele- 
ments, upon placing the equipment in ini- 
tial operation and/or after each cleaning, 
The equipment shall be so arranged that 
during pre-cooting, the effluent will be re- 
filtered or disposed to waste without passing 
into the pool until the effluent is clear of 
suspended matter. 


Equipment shall be provided for the con- 
tinuous feed of filter cid to the filter influ- 
ent and the equipment shall have a capacity 
to feed not less than 0.1 Ib of this material 
per square foot of filter area over a 24 hour 
period, 


Exceptions to the above may be made in 
Types B, C, D, E & F pools, in cases where 
this equipment need not be provided. 


The tank containing the diatomite filter ele- 
ments shall be constructed of intermediate 
carbon steel, plastic or other suitable ma- 
terial which will satisfactorily provide re- 
sistance to corrosion, with or without coat- 
ing, and shall be of adequate strength to 
resist all stresses resulting from loading with 
a factor of safety of 4, in relation to the 
ultimate strength. 


The septum or elements which support the 
filter aid shall be of corrosion-resistant ma- 
terial and shall be provided with openings, 
the minimum dimension of which shall be 
not greater than 0.005 in. 


The septa shall be constructed to be ode- 
quately resistant against crushing or defor: 
mation, with the maximum differential 
pressure between influent and effluent of 
not less than the maximum pressure which 
can be developed by the circulating pump 
and of adequate strength to resist the stress- 
es developed by the cleaning operation, 
with the impact developed from an acceler- 
ated washing operation. 


In the complete filter installation, where 
dissimilar metals are used which may set 


up galvanic electric currents, the metals 
shall be insulated with a suitable dielectric 
which will satisfactorily prevent corrosion 
from electrolysis. 


The filters shall be designed and installed 
in such a manner that they can be readily 
disassembled and elements removed and 
they shall not be installed where inadequate 
working space above or around is available 
for such disassembling. 


The filter plant shall be provided with pres- 
sure differential gages and air-relief outlets 
where necessary. 


21, Filters, Other: In the absence of com- 
plete information on operating choracteris- 
tics, durability, etc., of cartridge and other 
type filters, no minimum standards con be 
established at this time and their installa- 
tion on public pools may only be made on 
a trial basis. 


22. Compound Gauge: The pump suction 
header shall be provided with a compound 
gauge between the pump strainer and the 
pump, which will indicate both positive 
and negative head. 


23. Strainers: At all pressure type filter 
plants or where the circulating pump is 
used for vacuum cleaning the pool, a suit- 
able strainer or screen shall be provided 
to remove solids, debris, hair, lint, ete. 
Where a wet well is provided, the strainer 
shall consist of a removable screen through 
which all water entering the pump shall 
pass. Where no wet well is provided or 
where the suction cleaner or any other suc- 
tion line is piped directly from the pool to 
the pumps, a pot-type strainer with remov- 


able strainer basket shall be provided. The 
strainer basket shall be of rigid construc- 


tion sufficiently strong to prevent collaps- 
ing when clogged, One extra strainer basket 
shall be provided, 


Any type of screen or strainer basket shall 
be fabricated of a corrosion-resistant ma- 
terial or shall have ao protective coating of 
such material. 


Screen of strainer basket shall have moxi- 
mum openings no greater than % the size 
of the solids which will pass through the 
pump impeller without clogging and the 
total clear area of all openings shall be not 
less than 4 times the area of the largest 
sized pipe from the pool to the strainer in- 
fluent, 


24, Rate-of-Flow Indicator: Every swim- 
ming pool provided with recirculation and 
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refiltration system shall be provided with 
a rate-of-flow indicator on the pump dis- 
charge line leading to the filters and shall 
be calibrated for measuring both water for 
filtration and backwash and the activating 
element creating the pressure differential 
for indication of flow shall be installed with 
adequote clear distance upstream and 
downstream to obtain a reasonable degree 
of accuracy. 


The rate indicator shall be calibrated for 
and provided with a scale reading in gal- 
lons per minute and shall have a range of 
10% below the established filtration rate 
and 10% above the backwash rate estab- 
lished. 


Where diatomite filters are used, the acti- 
vating element of the flow indicator shall 
be installed in the filter effluent line. 


POOL POPULATION, 
SANITARY FACILITIES 


25. Capacity of Pool in Bathers: The 
maximum number of persons in bathing at- 
tire within the pool enclosure or the bath- 
ing area shall be limited to one person per 
20 sq ft of pool and deck area combined. 


26, Bathhouse: Adequate dressing and 
sanitary plumbing facilities shall be pro- 
vided for every public swimming pool. An 
exception to this may be made in Types 
B, C, D, E & F pools where available facili- 
ties are provided in connection with the 
general development for other purposes, 
etc,, of adequate capacity and number, in 
close proximity to the pool. 


Every bathhouse shall be provided with 
separate facilities for each sex with no in- 
ter-connection between the provisions for 
male and female, The rooms shall be well- 
lighted, drained, ventilated and of good con- 
struction, with impervious materials em- 
ployed in general, finished in light colors 
and so developed and planned that good 
sanitation can be maintained throughout 
the building at all times. 


(a) Minimum sanitary plumbing facilities 
shall be provided os follows: 


Males: One water close! combination, one 
lavatory and one urinal shall be presumed 
to be adequate for the first 100 bathers. 


One water closet and one urinal shall be 
provided for each additional 150 bathers or 
major fraction thereof, One lavatory shall 
be provided for each 200 additionol bathers. 


1141 


Recreation and Entertainment 
SWIMMING POOLS 


1142 


A minimum of three shower heads sholl 
be provided which shall be presumed to be 
adequate for the first 150 males ond one 
shower outlet shall be provided for each 
additional 50 male bathers. 


Females; A minimum of two water closet 
combinations shall be provided in each 
bathhouse building ond this shall be pre- 
sumed to be odequote for the first 100 fe- 


males. 


One additional water closet combination 
shall be provided for each additional 75 
females or fraction thereof. 


A minimum of two shower heads shall be 
provided, which shall be presumed to be 
adequote for the first 100 females and one 
shower shall be added for each 50 ad- 


ditional females. 


One lavatory shall be provided os a mini- 
mum, which shall be considered adequate 
for the first 75 females. One additional 
lavatory shall be provided for each addi- 
tional 75 females in ottendonce, of major 
fraction thereof, 


These minimum criteria for bathhouse 
plumbing facilities shall be based upon the 
anticipated maximum attendance in bath- 
ers, Facilities for either sex shall be based 
upon a ratio of 60% of the total number 
of bathers being male and 40% being fe- 


Shower and dressing booths shall be pro- 
vided in female dressing space and dress- 
ing booths shall be provided with curtains 
or other means of seclusion. This condition 
may be subject to variation for schools and 
other institutional use where a pool may 
be open only to one sex at a time. 


(b) Drinking Fountain: Not less than one 
drinking fountain shall be provided avail- 
able to bathers both at the pool and in the 
bathhouse, 


(c) Hose Bibbs: Hose bibbs shall be pro- 
vided for flushing down the dressing rooms 
and bathhouse interior. 


The floors of the bathhouse shall be con- 
crete, free of joints or openings and shall 
be continuous throughout the area with o 
very slight texture to minimize slipping but 
which shall be relatively smooth to ensure 
complete cleaning. Floor drains shall be 
provided to ensure positive drainage of all 
parts of the building with a slope in the 
floor of not less than \4 in. per foot, toward 
drains. 


(d) Hot Water: Heated water will be pro- 
vided at all shower heads. Water heater and 
thermostatic mixing valve shall be inacces- 
sible to bathers and will be capable of 
providing 2 gpm of 90 F. water to each 
shower heod, and no other water shall be 
supplied. 


No differences in elevation, requiring steps, 
shall be provided in the interior of male 
and femole dressing areas. No steps shall 
be permitted between the bathhouse and 
the pool deck areas adjoining and should 
it be necessary that the bathhouse floor be 
at a different elevation from the pool 
decks, ramps shall be provided ot the ac- 
cess doors. Where romps are used between 
the bathhouse ond pool decks, the slope 
shall not exceed 3 in. per ft and shall 
be positively non-slip. 


All partitions between portions of the dress- 
ing room areas, screen partitions, shower, 
toilet and dressing room booths shall be of 
durable material not subject to damage by 
water and shall be so designed that a water 
way is provided between the partitions and 
floor to permit thorough cleaning of the 
floor area with hoses and brooms. 


(e) Soop dispensers: Soap dispensers for 
providing either liquid or powdered soap 
shall be provided at each lavatory and be- 
tween each pair of shower heads and dis- 
pensers must be of all-metal or plastic type 
and no glass permitted in these units. 


(f) Mirrors: Mirrors shall be provided over 
each lavatory and toilet paper holders shall 
be provided at each water closet combina- 


tion, 


(g) Water: All water provided for drinking 
fountains, lavatories and showers shall be 
potable and meet the requirements and con- 
form with the standards of the U. S, Pub- 
lic Health Service. 


27. Food Service: Where provision is 
made for serving food and/or beverages ot 
the pool, no containers of glass or other 
material which might be a hazard to bath- 
ers’ feet, when broken, shall be used, The 
orea shall be so arranged and posted to 
prohibit the consumption of food and bev- 
erages on the pool decks proper. 


ELECTRICAL REQUIREMENTS 


28. Lighting and Wiring 

(a) Submarine Lighting: Where submarine 
lighting is used, not less than 0.5 watts 
sholl be employed per square foot of pool 
area. 


(b) Area Lighting: Where submarine light- 
ing is employed, aree lighting shall be pro- 
vided for the deck areas and directed to- 
ward the deck areas and away from the 
pool surface insofar as practical in a total 
capacity of not less than 0.6 watts per 
square foot of deck area, Where submarine 
lighting is not employed and night swim- 
ming is permitted, area and pool lighting 
combined shall be provided in an amount 
of not less than 2 watts per square foot of 
total area. 


(c) All wiring in connection with require- 
ments for a swimming pool for lighting or 
power shall conform with the codes of the 
National Underwriters’ Laboratories (Na- 
tional Electric Code). 


(d) In addition to any other grounding, 
each submarine light unit shall be indi- 
vidually grounded by means of a screwed 
or bolted connection to the metal junction 
box from which the branch circuit to the 
individual light proceeds. 


‘e) Overhead Wiring: No electrical wiring 
for lighting or power shall be permitted to 
pass overhead within 20 ft of the pool en- 
closure. 


DRAINAGE PIPING 


29. Mechanical Pool Fittings: Where 
overflow gutters are installed, outlet spac- 
ing shall not be greater than 15 ft on cen- 


ters. 


Overflow gutter branch lines from each 
drain fitting shall be not less than 2 in. 
LPS, 


Pool inlets and outlets shall be provided 
and arranged to produce a uniform circula- 
tion of water and the maintenance of uni- 
form chlorine residual throughout the pool; 
there shall be at least four inlets for the 
smallest pool. 


Provisions shall be made to adjust the flow 
through all inlets. 


Maximum flow rates (in gpm) through 
various sized inlet branches shall be not 
more than as follows: Size & gpm; | in. = 
10; 1'4 in. = 20; 1% in. = 30; 2 in. = 50. 


In pools with surface area greater than 
1500 sq ft or length in excess of 60 ft, 
inlets shall be placed around the entire 
perimeter. In any case, an adequate num- 
ber of inlets shall be provided, properly 
spaced and located to accomplish complete 


recirculation and the maintenance of a 
uniform and adequate sterilizing medium 
at all times. 


30. Main Drain Spacing: When the out- 
lets to pool pump suction are installed 
near the end of a pool, the spacing shall 
be not greater than 20 ft on centers. An 
outlet shall be provided not more than 15 
ft from side wall. 


The outlet grate clear area shall be such 
that when the maximum flow of water is 
being pumped through the floor outlet, the 
velocity through the clear area of the grate 
shall not be greater than 1‘ ft per second, 
Outlet grates shall be anchored and open- 
ings in grates shall be slotted and the 
minimum dimension of slots shall be not 
more than 4 in, 


Where outlet fittings consist of parallel 
plates, of so-called anti-vortex type where 
the water enters the fittings from the sides 
rather than through a grating facing up- 
ward, entrance velocities may be increased 
to 6 ft per second, 


All pool fittings shall be of non-corrosive 


material, 


31. Piping: The determination of sizes of 
pipe, fittings and valves on the complete 
main pump suction line from the swimming 
pool shall be based upon a rate of friction 
losses for piping of not more than 6 ft per 
100 #t of pipe, based upon Hazen-Williams 
formulas for 15-year old piping. 


All piping on the discharge side of the 
pump for filtration and to the point for 
discharge of backwash water from the filter 
plant shall have pipe sizes determined on 
a basis of friction losses which shall be not 
more thah 12 ft per 100 ft and the velocity 
in any pipe shall not exceed 10 ft per second 
and pipe selection shall be made based 
upon Hazen-Williams formulas for 15-year 
old pipe. In the determination of pipe sizes 
required, the criterion which would call for 
the largest pipe size shall govern. 


All pool piping shall be supported by piers 
or otherwise to preclude against possible 
settlement which will either provide dirt 
traps or air pockets and a condition which 
would result in rupture of the lines. 


All pressure and suction lines shall have 
a uniform slope in one direction of not 
less than 3 in, per 100 ft. Gravity waste 
lines around the pool 6 in. or smaller shall 
have a minimum slope of ‘w in. per ft, 
Lines larger than 6 in. and all outfall waste 
mains shall be designed with a size of pipe 


and slope to freely carry the maximum 
flows required with no surcharge or back 
pressure in the lines. All piping and equip- 
ment shall be provided with positive means 
of completely draining all water to prevent 
damage from freezing. 


32. Direct Connections to Utilities: No 
direct mechanical connection between a 
source of domestic water supply shall be 
made to a swimming pool or to its piping, 
thereby eliminating a cross connection to 
what may become a source of contamina- 


tion, 


The water supply for filling the pool, when 
derived from a potable supply, shall be by 
means of an over-fall fillspout to the pool, 
or an over-fall supply to a surge tank, 
wherein the water will freely overflow at 
deck level or the top of the surge tank, 
before coming into contoct with the water 
supply outlet. 


The disposition of sanitary sewage from the 
bathhouse shall be into a sanitary sewer, 
a septic tank or other waste line which 
meets with the approval of local health 


authorities. 


Whenever any waste from the swimming 
pool is connected to a sanitary sewer or a 
storm sewer, an air-gap or a relief man- 
hole shall be provided which will positively 
preclude agoinst surge or backflow intro- 
ducing contaminated water into the swim- 
ming pool or the water treatment plant as 
covered elsewhere. 


33. Pump and Motor: Pump ond motor 
unit shall be provided for recirculation of 
the pool water which has been selected for 
performance and will meet the conditions 
of quantity required for filtering and clean- 
ing the filters with the total dynamic head 
developed by the complete system. The re- 
quirements for filtration shall be based 
upon the maximum head loss developed im- 
mediately prior to washing the filters. The 
motor shall be non-overloading in con- 
tinuous operation for filtration under all 
conditions but may be overloaded within 
the service factor for conditions of backwosh 
and for emptying the pool. 


Pump performance curve for the unit to be 
installed shall be provided and submitted 
to proper authorities. 


34. Vacuum Cleaner: Where facilities are 
installed integrally in the pool piping system 
for the operation of a vacuum cleaner, the 
piping shall be required to produce not 
more than 15 ft total head loss at the pump, 
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while moving four gallons per minute per 
lineal inch of cleaner head. 


35. Sterilizing Agent: Some means of 
sterilizing the pool water shall be used 
which provides a residual of sterilizing 
agent in the pool water, Either chlorine or 
bromine may be used for this purpose. In 
either case, adequate feeding equipment 
and equipment for testing residuals must 
be employed. Inasmuch as chlorine is al- 
most universally used, minimum standards 
for the use of chlorine are given below. 


In all public pools, chlorine shall be sup- 
plied by means of a gas chlorinator which 
controls and introduces the chlorine gas 
into water solution and introduces it into 
the pool water. Exceptions to this may be 
made in Types B, C, D, E & F swimming 
pools, where chlorine may be applied in 
the form of hypochlorites fed by o positive 
feed pump suitable for use with hypochlo- 
rite in solution. 


Equipment for supplying chlorine or com- 
pounds of chlorine shall be of capacity to 
feed 1 |b of available chlorine per 3000 
gallons of pool volume per 24-hour period. 
This may be reduced by 50% for Type E 
pools, 


36. Instructions: All valves shall be per- 
manently tagged and valve operating sched- 
ule shall be provided for every operation. 
Instructions shall be supplied in not less 
than two copies. 


POOL WATER AND TREATMENT 


37. Chlorine Compartment: Where gase- 
ous chlorine equipment is provided below 
grade in a filter room or in any part of a 
building which provides housing, the me- 
chanical proportioning device and cylinders 
of chlorine shall be housed in a reasonably 
gas-tight corrosion-resistant and mechanical- 
ly vented enclosure. Air-tight duct from the 
bottom of the enclosure to atmosphere in 
on unrestricted area and ao motor-driven 
exhaust fon capable of producing at least 
one air change per minute shall be pro- 
vided. Automatic louvers of good design 
near the top of the enclosure for admitting 
fresh air are required. An opening at least 
18 in. square, glazed with clear glass, and 
artificial illumination shall be provided in 
an amount such that the essential perform- 
ance of the equipment may be observed, 
at all times, without opening the enclosure. 
Electrical switches for the control of arti- 
ficial lighting and ventilation shall be on 
the outside of the enclosure adjacent to the 
door, The floor area of the enclosure shall 
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be of adequate size to house the chlorinator, 
fan, scales and one extra chlorine cylinder. 
Gas mask approved by the Bureau of Mines 
for protection against chlorine gas shall be 
the chlorine 


provided, mounted outside 


compartment. 


33, Coagulant Feeder: Coogulont feeder 
of cast-iron pot type with piping arranged 
to provide a restriction in the flow or other 
means of creating o pressure differential 
which will circulate a portion of the filter 
influent on a ratio proportionate to the rate 
of flow shall be provided. Pot shall be of 
good grade gray cast iron with quick-remov- 
able, tight-gasketed cover and will be piped 
with IPS brass pipe to circulate through the 
feeder with a tapping at the bottom of the 
feeder for entering water and a tapping at 
the top for supplying coagulant solution to 
the filter influent. Control valves, one of 
which shall be needlepoint type, and a 
drain cock for draining the equipment when 
the plant is out of operation shall be pro- 
vided. The capacity of the pot shall be not 
less than 2 oz of lump or nut potassium 
alum per square foot of filter bed area. 


39. Testing Equipment: A test set shall 
be provided for the determination of free 
chlorine residual and the pH hydrogen-ion 
content in the pool water of colorimetric 
type with test tubes and supply of phenol 
red solution and orthotoluidine agents. 


Color standards shall be as follows and the 
carrying case and test tubes shall be pro- 
vided of plastic or other material which is 
permanent and unbreakable: 


Chlorine color standards—O.1, 0.3, 0.6, 0.8 
ppm; pH color standards—6.8, 7.2, 7.6, 8.0 


40. Quality of Water: The equipment 
when operated in accordance with the man- 
ufacturer’s instructions, shall provide water 
meeting the following standards: 


(1) Shall meet U.S. Public Health Service 
requirements for bacteriologically potable 
water. 


(2) Shall hove a degree of clority such that 
a disc 2 in, in diameter which is divided 
into quodrants in alternate colors of red 
and black shall be clearly discernible 
through 15 ft of water and the different 
colors readily distinguishable. 


(3) Shall have a minimum free avoilable 
chlorine residual ot any point in the pool 
of not less than 0.25 ppm ond not more 
than 1.0 ppm at any time. 


(4) The pH or measure of hydrogen-ion 
content at no time shall be below 7.0 and 
shall be maintained between this limit and 
8.0 on the hydrogen-ion scale. 


By R. JACKSON SMITH, AJA, Eggers and Higgins, Architects 


DIVING POOLS 


Separation of swimming and diving pools 
has long been common practice abroad and 
is an increasing trend in the United States. 
Diving does not require a very large pool, 
but it must be deep—at least 14 ft below a 
10-meter platform. A swimming pool must 
be large in area, but it need be no more 
than 4 of 5 ft deep and can hove a flat 
bottom. 


Olympic requirements for diving pools are 
shown in the accompanying diagram and 
table, Minimum requirements can be met 
with a pool 35 by 45 ft, but a somewhat 
larger size, e.g,, 60 by 60 ft, is usually ad- 
visoble. A water-curling arrangement should 
be provided so that the diver can see ex- 
actly where the surface of the water is. If 
outdoors, the pool should be oriented so 
that the sun is not in the diver’s eyes. Un- 
derwater observation ports are desirable. 


41. Pool Temperature: Temperature of 
indoor pools shall be maintained between 
75 and 85 F., with exceptions made in Type 
E pools. 


WADING POOLS 


By definition, a wading pool shall normally 
be a small pool for non-swimming children, 
only, used only for wading and shall have 
a maximum depth at the deepest point not 
greater than 24 in. 


Owing to the high degree of pollution like- 
ly to be present, a wading pool shall have 
a maximum turn-over cycle of 4 hours, The 
supply to the woding pool shall consist of 
filtered and chlorinated water trom the 
large pool filtration and recirculation sys- 
tem. The circulating outlets from the wad- 
ing pool may be wasted or may be re- 
turned to the circulation system of the large 
pool at the suction side of the pump for 
re-filtration. Also a waste outlet shall be 
provided at the deepest point of the wad- 
ing pool, by means of which it shall be 
completely emptied to waste. 

In general, standards, of sonitation in cir- 
culation, surface skimming and all other 
details shall be equal or superior to those 
for swimming pools. It is considered to be 
very desirable to install a spray pool in 
lieu of a wading pool, wherein no water 
stands at any time but is drained away 
freely os it sprays over the area, 


Diving pool and platform dimensions for competitive swimming 
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Minimum standards prepared by the National Swimming Pool Institute 


RESIDENTIAL SWIMMING POOLS 


The technical dato presented here give basic 
requirements for residential swimming pool 
design, systems and equipment. It is intended 
by the NSPI to serve as recommended mini- 
mum standards and not as a model code, 


DEFINITIONS 
AND NOMENCLATURE 


1. Swimming Pool—Any constructed pool, 
used for swimming or bathing over 24 in. 
in depth, or with a surface oreo exceeding 
250 sq fi 


2. Residential Swimming Pool—Any 
constructed pool which is used, or intended 
to be used, as a swimming pool in con- 
nection with a single family residence. 


3. Main Outlet—The outlet(s) at the deep 
portion of the pool through which the main 
flow of water leaves the pool. 


4. Main Suction—The line connecting the 
main outlet to the pump suction. 


5. Vacuum Fitting—The fitting in the wall 
of the pool which is used as an outlet for 
connecting the underwater suction cleaning 
equipment. 


6. Vacuum Piping—The piping which con- 
nects the vacuum fitting to the pump suction. 


7. Return Piping—The piping which car- 
ries the filtered water from the filter to the 
pool, 


8, Inlet—The fitting of opening through 
which water enters the pool, 


9. Face Piping—The piping with oll valves 
and fittings which is used to connect the 
filter system together os a unit. 


10, Recirculating Piping—The piping 
from the pool to the filter and return to the 
pool, through which the water circulates. 


11. Backwash Piping—The piping which 
extends from the backwash outlet of the 
filters to its terminus at the point of dis- 
posal, 


12, Receptor—An approved fixture or de- 
vice of such material, shape and capacity 
as to adequately receive the discharge from 
indirect waste piping, so constructed and 
located as to be readily cleaned. 


13, Filter—Any material or opparctus by 
which water is clarified. 


14, Underdrain—An appurtenance at the 
bottom of the filter to assure equal distribu- 
tion of water through the filter media. 


15. Filter Element—that part of a filter 
device which retains the filter media, 


16. Recirculating Skimmer—A device 
connected with the pump suction used to 
skim the pool over a self-adjusting weir and 
return the water to the pool through the 
filter. 


17. Overflow Gutter—A trough in the 


wall of the pool which may be used for 
overflow and to skim the pool surface. 


18. Filter Media—The fine material which 
entraps the suspended particles. 


19. Filter Sand—A type of filter media. 


DIVING AREA—MINIMUM DEPTHS AND DISTANCES 


20. Filter Rock—Graded rock and gravel 
used to support filter sand, 


21. Pool Depths—The distance between 
the floor of the pool and the maximum 
operating level when pool is in use. 


22, Pool Decks—The paved area around 
the pool. 


23. Width and Length—Shal!l be de- 


termined by actual water dimensions. 


24. Lifeline Anchors—Rings in wall of 
poo! at transition point between shallow 
and deep area. 


CONSTRUCTION 


The design and construction, os well as all 
equipment and materials, shall comply with 
the following requirements: 


1, Structural Design—The pool structure 
shall be engineered and designed to with- 
stand the expected forces to which it will 
be subjected. 


2. Wall Slopes—To a depth of 5 ft from 
the top, the wall slope shall not be more 
than 1 ft horizontal in 5 ft vertical, 


3. Floor Slopes—The slope of the floor in 
the shallow end shall not exceed | ft ver- 
tical to 7 ft horizontal. The transition point 
between shallow and deep water shall not 
be less than 4'4 or more than 5 ft deep. 


4. Lifeline Anchors—Provide recessed 
lifeline anchor in wall of pool at transition 
point between shallow and deep area. 


5. Diving Area—Minimum depths and dis- 
tances shall be as shown in table below. 


Distance from 


} 
Minimum Distance | Minimum Minimum Width 
a | rruceng Depth, from Diving eee i Overhang, — to Center of 
| Water, in, | Wet Point, ft " | Beard, ft 
i S 
Deck Level | 18 | | 10 | 10 | 2% | 7 
30 7 


Residential | 
39.37 


| nN 
|. awe fs 


2% 
8 


1 meter | | : 3 | 


MECHANICAL 


1, Filters—Every pool shall be equipped 
with a recirculating system capable of filter- 
ing the entire contents of the pool in 18 
hr*, or less, when the flow is calculated 
at a moximum of 5 gallons per minute, per 
square foot of filter area. 

a. Filters shall be capable of maintaining 
the clarity of the water to permit the ready 
identification, through an 8 ft depth of wa- 
er, of a disc 2 in. in diameter, which is 
divided into four quadrants in alternate cal- 
ors of red and white. 

b. Filter capacity shall be such that it need 
not be cleaned more frequently than once 
every four days under normal operation. 
c. All filters shall be equipped with in- 
fluent and offiuent pressure gauges, to de- 
termine the pressure differential and fre- 
quency of cleaning. 

d. All filter systems shall be equipped with 
an air release at the high point in the sys- 
tem, Each filter shall be provided with 
o visual means of determining when the fil- 
ter has been restored to original cleanliness. 
@. Operating instructions shall be posted on 
every filter system and all valves shall be 
properly designated with metal tags, in- 
dicating purpose. 


2. Sand Pressure Filters—Sand filter sys- 
tems shall be designed and installed to op- 
erate at a rate not to exceed 5 gallons per 
minute, per sq ft of filter area and to back- 
wash at a minimum rate of 10 gallons per 
minute, per sq ft of surface area. 

a. Filter tanks shall be fabricated to 1956 
ASME Specifications for noncode pressure 
vessels, with the exception that standard 
type dished and flanged heads may be used, 
Tanks shall be built for a minimum of 50 
pounds working pressure and tested at 150 
psi. The filter underdrain shall have an 
effective Uistribution of ot least 25 per 
cent of the cross-sectional area of the tank. 
Tanks placed underground shall be steel 
plate at least 344 in. in thickness, with on 
approved non-corrosive exterior coating. 
b. Filter tanks shall be supported in a man- 
ner to prevent tipping or settling. 


3. Filter Media Specifications" 

a. Filter sand shall be o hard uniformly 
graded, silica material with effective par- 
ticle sizes, between 0.45 and 0.55 millime- 
ters in diameter, with uniformity coeffi- 
cient of 1.45 to 1.69. There shall be no 
limestone or clay present. 

b. Filter sand shall be no less than 19 in. 


*Note: Standards for diatomaceous earth 
filtera are presentiy being prepared by @ 
National Committce of diatomaceous earth 
filter manufacturers. 


in depth with a freeboard of no less than 
9 in. or more than 12 in. 

c. There shall be no less than four grades 
of rock, which shall be clean, non-crushed, 
rounded, non-calcareous material, 

d. The total depth of the rock supporting 


bed shall be no less than 15 in. and each 
grade shall be 2 in. or greoter in depth 
Each layer of rock shall be leveled to pre- 
vent intermixing of adjacent grades. 

e. The top layer shall vary in size between 
Ve and ‘4 in, The next layer shall vary in 
size between % and % in. The next layer 
shall vary in size between 2 and % in. 
The bottom layer shall vary in size between 
1 and 1% in, 


4. Recirculating Pumps—The recirculat- 
ing pump shall have sufficient capacity to 
provide the rated flows of the filter sys- 
tem, without exceeding the heod loss at 
which the pump will deliver such flows. The 
pump motor shall not be operated of an 
overload which exceeds the service factor. 
a. Pool pump shall be equipped on the inlet 
side with an approved type hair and lint 
strainer. The basket of the strainer shall be 
non-corrosive and have an open screen sur- 
face of at least four times the cross sec- 
tional area of the inlet pipe. 


5. Pool Piping—Shall be sized to permit 
the rated flows for filtering and cleaning 
without exceeding the maximum head, at 
which the pump will provide such flows. 
In general, the water velocity in the pool 
piping should not exceed 10 ft per second. 
Where velocity exceeds 10 ft per second, 
summary calculations should be provided to 
show that rated flows are possible with the 
pump and piping provided. The recirculat- 
ing piping and fittings shall meet the fol- 
lowing requirements: 

a. The vacuum fitting(s) shall be in an ac- 
cessible position(s) below water line. 

b. A main outlet shall be placed at the 
deepest point in every pool for recirculating 
and emptying the pool, 

c. Pool recirculation piping, passing through 
the pool structure, shall be copper tubing 
(with @ minimum wall thickness of Type 
“LU brass or an approved equal. 

d. Filtered woter inlets shall be provided in 
sufficient quantity and shall be properly 
spaced to provide a maximum circulation of 
the main body and surface of water. 


6. Valves—Fullway valves shall be in- 
stalled throughout, to insure proper func- 
tioning of the filtration and piping system. 
a. A valve shall be installed on the main 
suction line located in an accessible place 
outside the walls of the pool. 

b. Valves up to, and including 2 in. in size 
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shall be brass. Sizes over 2 in. may have 
cast-iron or brass bodies. All working parts 
of valves shall be non-corrosive material, 
¢. Combination valves may be installed if 
the materials and design comply with the 
intent of these standards. 


7. Tests—All pool piping shall be in com- 
pliance with these standards and the instal- 
lation and construction of the pool piping 
system in accordance with the approved 
plans. The entire pool piping system shall 
be tested with a water test of 50 psi and 
proved fight before covering or conceal- 


ing. 


WATER SUPPLY 
AND TREATMENT 


The potable water supply to any swimming 
pool shall be installed as required in 
AWWA Standards, 

a, Unless an approved type of filling system 
is installed, such os is required by AWWA, 
any source of water which may be used to 
fill the pool shall be equipped with back- 
flow protection. 

b. No over the rim fill spout will be ac- 
cepted unless located under a diving board 
or installed in a manner approved by local 
authorities so as to remove any hozard. 


GENERAL 


Wherever building regulations are estab- 
lished, generally the requirements are simi- 
lar to those listed below. 

a, Before commencing the installation of 
any swimming pool, a permit authorizing 
such work shall be obtained from the build- 
ing department. 

b. Application for permits shall be accom- 
panied by plans and calculations in dupli- 
cate or triplicate and in sufficient detail 
showing the following: 

1, Plot plan, elevations with dimensions all 
drawn to scale, 

2. Pool dimensions, depths and volume in 
gallons. 

3. Type and size of filter systems, filtra- 
tion and backwash capacities. 

4. Pool piping layout, with all pipe sizes 
and valves shown, and types of materials 
to be used. 

5. The rated capacity and head at filtro- 
tion and backwash flows of the pool pump 
in gpm with the size and type of motor. 
6, Location and type of waste disposal sys- 
tem. 

7. Structural, calculations and details pre- 
pored and signed by a registered engineer. 
¢. Set Back—Swimming pools shall be clas- 
sified os accessory structures and conform 
to setbacks as required for such structures 
in local building codes. 
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MINIMUM FILTER AND PIPE SIZES 
FOR RESIDENTIAL POOLS WITH CONVENTIONAL SAND PRESSURE FILTERS Based 


on: Maximum filter rate—5 gpm per sq ft of filter area. Minimum backwash rate—10 gpm 


per sq ft of filter area, Complete turnover of pool capacity in 18 hours. 


POOL CAPACITY FILTER SIZE FILTER AND BACKWASH RATES 
mS 
Maximum Pool Capacity Filter Diameter Filter Area Filter Rate Backwash Rote 
EEE 

9,550, gal 18 in 1.77 + 9 gpm 18 gpm 
11,750 gal 20 in 2.18 ft 11 gpm 22 gpm 
17,000 gal 24in 3.14 ft | 16 gpm 32 gpm 
26,400 gal 30 in 4.90 ft | 25 gpm 50 gpm 
38,200 gal 36 in 7.07 ft 35 gpm 7) gpm 
51,900 gal 42 in 9.62 ft | 48 gpm 96 gpm 
67,800 gal 48 in ' 12.57 ft 63 gpm 126 gpm 


eS 


PIPE VELOCITIES IN FEET PER SECOND (Based on Standard Steel Pipe) 





Pipe Size Pipe Size 
Flow Rate Flow Rate 
% in lin Vain lla in | 2in 2\2 in 
a Se nnn. El 

9 gpm 5.4 32 gpm 6.6 | 
10 gpm 6.0 35 gpm 7.5 
1) gem 6.6 48 gpm 10.2" 7.6 
16 gpm 9.6 50 gpm 79 | 
18 gpm 10.8° 67 63 gpm 99 | 
22 gpm 8.2 7) gpm 11" 69 | 
25 gpm 93 96 gpm 9.2 6.4 
32 gpm 119° 126 gpm } 12,1° 84 


a 


*Do not select suction or backwash line sizes where velocity exceeds 10 ft per second without engineering calculations. 


MINIMUM PIPE SIZES* 
aS 











Meximum | Approx. Total 
ve of Length Main Vacuum Line Filter Backwash Line Backwash 
er Suction Line Suction Line Return Line Head 
| 
he 
| | 
20 #4 lin lin 34 in | lin 32 ft 
18 in 30 ft lin | lin % in | lin 35 ft 
AO ft Win 1% in % in 1M in 22 ft 
50 ft Wain 1% in | % in 1% in 24 ft 
20 ft lin lin Min 1% in 29 ft 
20 in 30 ft 1% in 1 in Win V4 in 24 ft 
40 ft 1% in | WW in Min 14 in 25 ft 
50 ft 1% in Win % in V4 in 26 ft 
20 ft 4 in 4 in lin Wa in 28 f+ 
241 30 ft 1% in 1/4 in lin Wa in 31 ft 
, 40 ft 1% in 1M% in Vin 14 in 34 ft 
50 ft 1% in Va in | Tin 1% in 29 fr 
20 ft Win Wain Wain 142 in | 29 ft 
‘ 30 ft 12 in Wain | 1M in 12 in 32 ft 
30 in 40 ft Win 1¥2 in | 1M in Wain | 35 ft 
| 50 ft 2in 1 in 1% in Win 28 ft 
20 ft 2in ] 1% in } Wain | 2in 25 ft 
; 30 ft Zin } Wain Wein 2in 27 ft 
36 in 40 ft 2in 1% in 11 in Zin 29 ft 
50 ft 2in 12 in Vin Zin 3) ft 
20 ft Zin 1a in 12 in 2in 31 ft 
: 30 ft 22 in V2 in Wein 22 in 22 ft 
42 in 40 ft 21 in 112 in 1 in 21 in 24 ft 
50 ft 2% in Wain 1 in 2V2 in 26 ft 
20 ft 22 in Win Wain 212 in 25 ft 
i 30 ft 2'2 in 2in** 1 in 2\ain 27 ft 
48 in 40 ft 21 in 2in** NA in 21/2 in 28 ft 
50 ft 242 in 2in** VY in 22 in 33 fr 


*Assumes filter at deck level with backwash outlet plus or minus 2 ft of deck level—not over 30 ft long. Allowable loss due to friction through 
filter and face piping—15 ft. Five 90° bends in each line is maximum considered. 


**11/% in lines acceptable, but not recommended. 
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25-Meter Recreational Pool 
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Fig. 2. Recreational swimming pool 25 m long will accommodate 340 bathers. From Definitive Designs 
for Naval Shore Facilities, Department of the Navy, Washington, D.C., 1972. 
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Fig. 5 Fifty-meter pool. 
Figures 3-9 from Definitive Designs for Naval Shore 


Facilities, Department of the Navy, Washington, D.C., 
1972. 
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Based on information from “A Guide for Planning Facilities for 
Recreation, Physical & Health Education,’’ published by The 


Athletic Institute, Inc., for the National Facilities Conference SHOWER ROOM TOWELING ROOM 


TOWEL 
SERVICE 


LOCKER ROOMS 
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wencuss These plans show three dressing-locker room arrangements, each with 


its own particular advantages. Dressing lockers are marked with X's, 
Plan 1: storage lockers are grouped in small space for economy in 
drying uniforms with forced warm air; some congestion may result 
from dressing lockers being next to one another. Plan 2: distributing 
dressing lockers over entire crea gives each participant ample dress- 
ing space. Plan 3: dressing lockers distributed over entire suite; units 
can be installed in any number desired and lend themselves to group 
dressing method for girls. By constructing walls A, 8, C and D, putting 
a grille to ceiling above locker tiers and installing grille sliding doors 
at E, each unit becomes a complete dressing room for community use. 
/ / Wolls A, B, C and D can be omitted and gates F added to get same 
use and permit towel service and toilet units to be installed at points 
A and D 


Vd 
a 
fe 
: >) 
| 
| 
a 
vas 
em 
a 
@ 

oS 


Gti hi it 
SEES SEs 


ean 
Tp 


a 
x 
~. 
A 





DESIGN NOTES 


Dressing-Locker Room. An average 
of 14 aq. ft. per pupil in the designed 
peak load should be provided exclu- 
sive of the locker space so there will 
be adequate dressing area. Check list: 
sufficient mirrors, built-in drinking 
fountain and cuspidor in boys’ dress- 
ing room, tack board. 
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Storage Lockers. Each pupil enrolled 
should have a storage locker, with 
an additional 10 per cent to allow for 
expansion, Recommended sizes, in 
order of preference are: 749 by 12 by 
24 in., 6 by 12 by 36 in., 714 by 12 by 
8 in. These were selected as being the 
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minimum size lockers to store ordi- 
nary gym costumes and allow free 
hanging for ventilation, 


Dressing Lockers. Lockers large 
enough to accommodate street clothes 
should be provided. The number 
should equal the peak load plus 10 


per cent. Lockers 12 by 12 by 72 in. 
are recommended for secondary 
schools and 12 by 12 by 54 in. or 12 
by 12 by 48 in. for elementary schools. 


Shower Room. In the group or gang 
type shower, the girls should have 
a number of shower heads equal to 


40 per cent of the designed peak 
load; for boys 30 per cent. 

Shower heads should be at least 
4 ft. apart, of a non-clogging type; 
height of spray should be adjustable 
by use of a lock. If stationary heads 
are installed, they should be placed 
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so that the top of the spray will be 
shoulder height (usually 4! 9 to 5 ft.). 

One to three individual shower 
booths, 3 by 39 ft., should be pro- 
vided additionally for girls. 

For boys, if walk-way or walk- 
around shower system is desired, the 
number of shower heads in the shower 
room can be reduced by one-third. In 
the walk-way, spray outlets attached 
to the water pipe must be focused 
to provide coverage from shoulder 
height to feet. There must be a con- 
tinuous spray the length of the walk- 
way arranged so that there will be 
warm, tepid and cool water as one 
progresses along the walk-way. The 
walk-way should be arranged in L 
shape with a total length at Jeast 35 
ft. and from 3 to + ft. in width, An 
entrance from the group shower 
soaping space and egress to the towel- 
ing room and swimming pool should 
he provided. 

Both individual and master con- 
trol should be provided for all groups 
or gang showers. The booth showers 
should have individual control; the 
walk-way only master control. 


Toweling Room, ‘The toweling 
room should have the same total area 
as the shower room and be immedi- 
ately accessible to both showers and 
dressing room, 
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LOCKER AND BENCH SECTION 


Suggested locker and bench installation 


OIRT ON TOP OF LOCWERS, 
REQUINES ADEQUATE TUPPORT. 
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When locker height is kept down to 54 in., entire room can be 
supervised, Sloping locker top cannot be used, but 4 in. venti- 


luting space should be louvered. 


A ledge 18 in. high and 8 in. wide 
coved at wall and base. with bull nose 
edge, as foot drying aid is desirable. 

If towel distribution is such that 
hanging of towels in drying room is 
necessary, a |-in,., non-corrosive towel 
bar 4 ft. from the floor and | to 1! 
in, from the wall is recommended, 

A non-shatterable, transparent 
panel for supervision of toweling be- 
tween the toweling and dressing room 
may be desired. 


Towel Service and Storage Room. 
Adjustable shelves in sufficient num- 
her to accommodate the load are 


Typical combined storage-dressing locker arrangements 


Area of the dressing-locker room suite required for different types of storage and dressing lockers in a typical 
unit for 240 girls or boys. Proportionate adjustments to be made for varying school enrollnents. 





Class Size of lockers 
Periods and 
Per Day Battery Arrangement 
six 6—storage 72 x 12 x 24 
1—dressing 12 x 12 x 48"' 


or 
6—storage 7% x 12 x 24” 
}—dressing 12 x 12 x 72" 


six 6—storage 6 x 12 x 36” 
\—dressing 12 x 12 x 72" 


sll 


Number 
students 
per day 


Typical 
Installation 


required, A check-out window should 
open into or be immediately adja- 
cent to the toweling room, If uni- 
forms are distributed from here, a 
dutch door or check-out window, with 
counter, should open into the dress- 
ing room. 


Toilet Room. Facilities should be pro- 
vided in proportion to the peak load 
on the following basis: 


Toilets Girls 1-30 Min. 3 
Toilets Boys 1-50 Min, 2 
Urinals Boys 1-25 Min. 2 
Lavatories Girls and 

Boys 1-20 Min. 3 


Area 
Required, 
sq. ft. 


Recommendation * 





1 
a. grades 1-12 
b. grodes 9-12 











six 6—storoge 7% x 12 x 18” 
1—dressing 12 x 12 x 54” 


eight 8—storage 72 x 12 « 18" 
1—dressing 12 x 12 x 72” 


eight 8—storage 72 x 12 x 24" 
1—dressing 12 x 12 x 48” 


* Numbered in order of Preference 


HME | 





3 
grades 10-12 only 


2 
grajes 1-12 


2 
grodes 9-12 


1 
grades 1-12 


BATHHOUSES 


Information in this section was pre- 
pared by Ronald Allwork from data 
assembled by the Portland Cement 
Association; Joint Committee on Bath- 
ing Places, American Public Health 
Ass'n.; Conference of State Sanitary 
Engineers. 


General. Capacity and operation of the 
bathhouse must be such as to avoid 
overcrowding at times of maximum de- 
mand; however, it is better to have an 
overcrowded condition a few times a 
year rather than to have facilities so 
large as to be uneconomical. 


Lecation of bathhouse depends partly or 
size of pool and space available. When 
possible, bathhouse should be placed so 
as to protect pool from prevailing winds. 
A location at one side of the pool, or 
better still, at the shallow end, will re- 
duce the danger of poor swimmers and 
children falling or jumping into deep 
water, 


Size of bathhouse and selection of equip- 
ment, in relation to pool size depend on 
such factors as the need for: lockers, 
or central checking system; individual 
dressing rooms, or the “dormitory” sys- 
tem; private or group showers; and 
extra facilities. If patrons are permitted 
to use their own suits, some will come 
ready to swim, and dressing and check 
rooms may be small. But since all bath- 
ers should be required to take a cleans- 
ing shower, the number of showers 
needed will remain the same. 

Area of bathhouse is usually 1/3 of 
pool area; area of dressing room ap- 
proximates 1/5 pool area. It is recom- 
mended that bathhouse facilities, based 
on the number of bathers present at 
any one time (2/3 of whom may be as- 
sumed to be men), be provided as fol- 
lows: 
shower for each 40 bathers 
lavatory for each 60 bathers 
toilet for each 40 women 


toilet for each 60 men 
urinal for each 60 men 


— 


For rough estimate of maximum num- 
ber of persons within a pool enclosure 
(pool and walks) assume one person for 
every 12 sq, ft. of pool area. Hence for 
a pool 30 x 75 ft., assume 190 persons. 


Elements of a bathhouse vary with local 
requirements, but usually include: en- 
trance lobby, ticket or cashier's booth, 
concessions, manager's office, public 
telephones, checking room, suit and 
towel room, dressing rooms, toilets, 
showers, first aid room, guard's or at- 
tendant’s room, mechanical equipment, 
storage space, etc. 


Dressing rooms. Method of checking 
clothes must be decided before the lay- 
out can be determined, as the method 
chosen affects the entire arrangement. 
Both individual lockers and central 
check rooms have been used success- 
fully. Choice depends mainly on local 
conditions. A combination of the two 
systems may become the most desirable, 
since obviously requirements for a well- 
dressed adult and for a boy in play 
clothes are not the same. Lockers 
should be placed on a raised platform 
to keep them dry and to simplify floor 
cleaning, Lockers require most space, 
but tend to keep clothes in better con- 
dition. Individual dressing rooms must 
usually be provided for women and 
girls, whereas men and boys ordinarily 
dress in aisles between rows of lockers. 
A few individual dressing rooms are 
sometimes provided in men's dressing 
rooms. 

Regardless of the system adopted, 
dressing and locker rooms should be 
arranged to admit a maximum of sun- 
light and air in order to maintain clean, 
sanitary conditions. Satisfactory results 
have been obtained from the “open- 
court” type, in which the roof is omitted 
over part of the dressing room area. 


Toilets of the wall-hung type are recom- 
mended. 


Showers may be either individual or 
group-controlled; some type of control, 
which eliminates any possibility of 
bathers being scalded, is essential. 

There are many types of bathhouse 
equipment on the market which add to 
the convenience of the patrons and in- 
crease the popularity of the pool. Hair 
driers, comb-vending machines, exer- 
cisers and scales are frequently in- 
stalled. 
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Planning of bathhouse elements should 
be such as to permit operation with 
minimum of personnel, particularly dur- 
ing slack periods. 


Circulation. Arrange all facilities so 
patrons can pass through quickly, with- 
out confusion. The only route from 
dressing room to pool should be past 
toilets and shower rooms. Each bather 
should be required to take a thorough 
cleansing shower with soap before put- 
ting on bathing suit. By requiring each 
bather to pass through a group of 
showers before entering the pool a su- 
perficial bath will be obtained, but this 
must not be considered as replacing the 
required shower in the nude. 

Toilets should be accessible directly 
from both dressing room and_ pool. 
Separate ones for “wet" and “dry” bath- 
ers are desirable. Disinfecting foot baths 
should be placed between pool and toilet, 

Bathers returning from the _ pool 
should preferably pass through a sepa- 
rate drying room to the dressing room, 
and the “wet" and “dry” bathers should 
be separated as much as practical, Exit 
from bathhouse to street should be so 
arranged that an attendant may collect 
all keys, checks, suits or other supplies 
belonging to the establishment. 


Construction. Resistance to deterioration 
and fire is especially important. The 
constant dampness which usually pre- 
vails is harmful to many materials and 
causes rapid deterioration. Therefore 
materials which are entirely satisfac- 
tory in ordinary buildings may not be 
desirable for bathhouses. Fire hazard 
must also be considered in selection of 
materials, particularly since the build- 
ing is generally in an isolated location 
and without attendants a good portion 
of the year. 

Bathhouses must be kept scrupulously 
clean by frequent washing. Construc- 
tion should be such that washing with 
high pressure hose will not damage the 
building. Floors of bathhouses should 
be pitched 1/4” per ft. to frequent out- 
lets to assure rapid drainage. Provide 
an ample number of hose connections 
to make cleaning easy. Connection 
should be not less than 1 in. to insure 
adequate water volume and pressure. 
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By LAURENCE CURTIS 


Z00 PLANNING 


A. Display Arrangements or Themes 


Introduction The categories described below 
are representative more of planning concepts 
than of existing facilities. Classification of any 
given zoo depends largely on its history, ie., 
whether it was developed from the very begin- 
ning slong a definite theme or whether it “grew 
like Topsy,” with buildings and exhibits con- 
structed as immediste circumstances and 
interests dictated. By far, the vast majority 
of zoos are in the latter category with very 
few institutions "master planned” from their 
inception and then built along orderly planned 
lines and stages of growth. It is hoped that 
master planning in zoos will increase. 

The general present day lack of master- 
planned zoos is due largely to an absence of 
adequate financial support at the zoo's incep- 
tion. In general, most 2006 attain a stage some- 
what after their inception where future devel- 
opmental potential is assured. It is at just such 
® stage that a comprehensive and overall plan 
for future growth and development is frequent- 
ly prepared, namely « “master plan.” As a 
result of such o history, most zoos today are 
in a transitional period wherein remaining ele- 
ments of the “Topsy” period coexist with new 
stages of master-planned growth, Since a zoo 
is never really “finished,” the typical zoo that 
has attained a stage of planning maturity is 
actually in some phase or other of its master 
plan development. The older a zoo, the more 
periods of reevaluation and master planning it 
generally passes through, since new ideas and 
new techniques of animal display are con- 
stantly being developed, altered and then dis- 
carded in response to new philosophies of zoo 
functions. Certainly, wherever possible and 
practical, a city contemplating either a new 
z00 oF 8 vast remodeling of an old one should 
give top priority to the preparation of a master 
plan. 

A 200 may be classified as one of the fol- 
lowing display types according to the nature 
and arrangement of its exhibits; systematic, 
zoogeographic, habitat, behaviorial, “popular,” 
or, most frequently, some combination of 
these. (See Fig. 1.) 


1. Systematic Themes = The arrangement of exhib- 
its according to their taxonomic or systematic 
relationships; thus, all cats in one exhibit area, 
bears in another, hoofed animals together, etc. 
Historically, the earliest zoos (“menageries”) 
were developed along this theme. From a prac- 
tical standpoint of design and construction, the 
systematic theme allows « certain ease of daily 
maintenance and husbandry. 

One of the distinct advantages of a system- 
atic arrangement is the opportunity to empha- 


Zoological Park Fundamentals, American 
Association of Zoological Parks and Aquar- 
ums, a professional branch of the National 
Recreation and Park Association, Washing- 
ton, DC, 1968 


size differences and similarities of related 
species within a single animal group. Such 
advantages sre gained through the adjacent 
exhibition of related species permitting 
comparative viewing. 

An entire zoo planned along systematic 
lines has been criticized as a source of “ex- 
hibit monotony.” That is, when the visitor 
is confronted with several species in the same 
animal group (e.g., monkeys, bears, cats, etc.) 
the relative similarity in these animals tends to 
inhibit exhibit interest. Also, in such a display 
a species, which may be an outstanding exhibit 
by itself, may lose its attractiveness or effect 
when shown alongside other perhaps more 
spectacular members of its tamily group. In 
short, when the average visitor is confronted 
within a limited area with several similar 
animal species, he tends to be attracted to the 
more spectacular species often to the detriment 
of the others; also visitor interest declines as 
the number of similar animals increases until, 
when his saturation point is reached, he may 
leave an otherwise outstanding exhibit of 
animals for something simply ‘different.’ By 
breaking up such systematic exhibits (as in a 
zoogeographic theme) visitor interest is main- 
tained at an optimum level with maximum 
exhibit diversification of similar species. 


2. Zoogeographic Themes) The arrangement of ani- 
mal exhibits according to their geographic 
origin, e.g., New World, Old World, European, 
Asian, Eurasian, African, Australian, Australa- 
sian, Tropical American, Temperate American, 
Polar, Texas, etc. Thus, all of the animals in an 
entire zoo may be arranged zoogeographically 
or continentally. With such arrangements, 
there is practically no limit to the extent of 
imaginative exhibit supplements such as the 
use of native props trom the same area as the 
animals, background music geographically 
keyed, architectural style, pianting, and other 
exhibit features also geographically oriented. 
Such themes need not be worldwide in scope, 
but can be tricted to a given geographic 
ares. Thus, “animals of the Southwest,” “ani- 
mals of Idaho,” “animals of the Rocky Moun- 
tains,” etc., with the concepts limited only by 
the imagination of the planner and available 
resources. 

Regional zoogeographic themes would seem 
ideal for smaller zoos as they permit an insti- 
tution with limited finances to do a small job 
weil rather than do a big job poorly. Regional 
pride and expression also are important and 
advantageous factors in support of » regional 
theme. 

From a4 practical standpoint, utilization of a 
local regional theme offers several induce- 
ments; ready availability of most animal 
species; few or no acclimational problems; 
generally less expensive and less complicated 
demands for physical structures, maintenance 
and operation when compared to the needs of 
exotic animals; and a ready availability of ac- 
climated plants and natural exhibit props for 
naturalistic landscaping. 

With so many opperent advantages it is diffi- 






cult to understand why so few regionally 
oriented zoogeographic theme zoos have been 
built. 


3 Habitat or Ecological Themes = The exhibit presen- 
tation of animals selected from a given habitat 
has been practiced for years in public oquari- 
ums where animals (and plants) of an aquatic 
habitat are displayed in a single building. Thus, 
although an esquarium with a comprehensive 
exhibit may show oe predominance of fishes, 
other representatives of the animal kingdom 
may also be displayed, e.g., invertebrates (sea 
anemones, starfish, crabs, crawfish), amphib- 
jians (frogs, toads, salamanders), aquatic 
reptiles (turtles, crocodilians, snakes), aquatic 
birds (penguins) and aquatic mammals (seals, 
sea lions, manatees, porpoises, walruses, and 
even whales). Surprisingly, although aquar- 
iums are generally associated with fish dis- 
plays, the non-fish exhibits such as octopuses, 
seals, porpoises, large turtles, often are the 
most popular with the public. 

The development of other habitats as theme 
exhibits has met with excellent public accep- 
tance. Such habitats as “grasslands” (the 
popular African veldt displays, Pampas scenes, 
North American prairie exhibits, atc.), rain 
forests, subterranean exhibits (animals in 
burrows and cave settings), desert exhibits, 
etc. are forerunners of a potentially very 
popular and educational exhibit theme trend. 
In such ecologic displays naturally associated 
plants and animals of diverse groups (mam- 
mals, birds, reptiles, etc.) may be shown 
living together (or, more correctly, apparently 
together — often separated from one another by 
hidden barriers). Frequently, predator-prey 
relationships can be implied. 

The educational and popularity potential of 
a habitat display is extremely high. It empha- 
sizes the higher relative value of a single, large 
and weil-executed exhibit of dozens of species 
and individuals as compared to a series of 
several dozen smalier cages each showing a 
single species. Depending on design, the single 
habitat display may involve less maintenance 
costs than the series of single cage units. Thus, 
for relatively small zoos or limited operations, 
adoption of a habitat theme permits maximum 
display for minimum budget expenditure. Due 
to inherent problems in such community type 
exhibits (competition and predation among 
species, plant-esters, etc.), a small zoo should 
restrict itself to those designed, built ond 
operated with a minimum of complications. 


4. Behavioral Themes This relatively unexploited 
display area offers considerable exhibit poten- 
tial. More time, research and development will 
undoubtedly be required before many of these 
display techniques are within the operational 
scope of the average zoo. 

Typical of a behavioral exhibit theme is a 
nocturnal animal display where animals 
normally active only at night, are exhibited in 
darkened buildings. Special lighting is used 
which causes them to “reverse” their normal 
activity cycle, thus rendering them observable 
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Fig. 1 Five basic display arrangements. Hatched areas indicate buildings. An entire zoo designed strictly along 
one display theme presents several practical problems of animal exhibit husbandry. Hence the display concept of « 
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by the visiting public in the daytime. In this 
way animals which are otherwise seen curled 
up asleep in the conventional “daytime” zoo 
exhibit are changed into active and fascinating 
creatures in the nocturnal display. Another 
example of a behavioral theme are the relatively 
new “automatic” trained animal acts wherein 
the conditioned reflex is utilized as a means of 
extracting certain behavior from an animal. To 
date these acts have been more or less limited 
in their application to domestic animals end @ 
few wild species, Application of this technique 
to zoo exhibits holds tremendous potential for 
the future. Thus, in effect, zoos may exhibit 
nat just an animal but, at the push of a button or 
drop of a coin, an animal going through a given 
sequence illustrating natural or instinctive be- 
havior. Examples might be a raccoon removing 
bird eggs from a nest or a cheetah pursuing an 
artificial antelope. 

In addition to the above, other behavioral 
themes which could be considered are “flying 
animals,” “swimming animals,” “burrowing 
animals,’ ‘climbing animals,” ete. Even a 
comprehensive exhibit of the love life of ani- 
mals— courtship, nest building, egq laying, 
incubation, birth, and care of offspring — has 
exhibit potential and stirs the imagination, 
perhaps in more ways than one. Depending on 
interpretation, the dividing line between habitat 
and behavioral themes may become indis- 
tinguishable. 


5. “Popular” Thema Some zoos, particularly 
relatively small facilities, may wish simply to 
exhibit » limited number of animals selected 
and presented strictly on the basis of popular 
appeal rather than zoological orientation; thus 
the display theme would have no particular 
basis as regards geographic origin, systematic 
relationship, or such. On the basis of visitor 
interest, the following list might be considered 
a reasonably complete selection of the more 
popular animals generally available to zoos 


Mammals: 
Giraffes Bears 
Comets Apes 
Zebras Monkeys 
Elephants Otters 
Lions Sea lions 
Tigers Kangaroos 

Birds: 


Colorful, exotic, 
perchihg species 
Toucans 


Hummingbirds 
Waterfowl (ducks, 
swans, and 


Eagles (and other geese) 

birds of prey) Parrotlike birds 
Flamingos Pheasants 
Penguins 
“Giant” birds 


(rhea, cassowary, 
ostrich, emu) 


Reptiles: 
Large boas and Giant tortoises 
pythons Native snakes 


Venomous snakes 
Large lizarde 
(monitors) 


Colorful reptiles 
Alligators and 
crocodiles 


Exhibits and others: 


Aquariums Contact areas for 
Herpetariums children 

(reptile and Trained sea tion 
amphibian shows 

exhibits) Monkey islands 
“Open-tronted,” 

“walk-through,” 


or free-flight 
bird displays 
(indoor or outdoor) 


Taken a8 @ whole, selections from the 
above “building-block animals” would torm an 
excellent basic collection for any small zoo 
In such o plan each exhibit should be carefully 
selected and designed so as to achieve maxi- 
mum visitor appreciation and education, Imagi- 
nativeness of display and presentation can 
spell the difference between a poor exhibit and 
an outstanding one. Compare, for example, a 
“eaged” lion inmate in a cellblock-type en- 
closure to a king-of-beasts in a» planted veldt 
and viewed across a hidden moat. Both are 
lions but any exhibit similarity ends there. 

Also, under the heading of “popular” type 
themes might be included exhibits of animals 
that are oriented to o particular group, such as 
children. These exhibits ore called by such 
names as “Children's Zoo,” “Petting Zoo,” 
“Story Book Zoo,” “Mother Goose Zoo," 
“Junior Zoo,’ ete. Often nursery rhymes or 
children's story themes are used as the basis of 
such exhibits. Perhaps their main value is the 
presentation of an opportunity, especially to 
children, to hold, feed, or merely to touch an 
animal in safety. Thus, in these exhibits chil- 
dren ore able to establish an especially close 
relationship with a live animal, a situation 
usually impossible in the conventional zoo 
Certainly, many child-oriented zoos attract 
adults as well as children, and their design is 
frequently an adult inspiration of what children 
should be attracted to 


6. Combination Theme Obviously, unless master 
planned trom the very beginning and along a 
single exhibit theme, most zoos are arranged 
in combinations of the above categories. Due to 
practical maintenance factors (animal factors 
os well as mechanical and architectural con- 
siderations) it is often more feasible to develop 
exhibits along a basic systematic theme; how- 
ever, it is possible to combine display themes, 
thus gaining the multiple advantages and in- 
creasing the educational value of the displays. 

For example, in a single building, a bird 
house (systematic theme), the individual ex- 
hibits might be grouped according to country 
or area of origin (zoogeographic theme). In- 
cluded among the exhibits might be a rain 
forest or “jungle” scene consisting of birds, 
selected other animals and plants (habitat 
theme), A demonstration display of eggs 
incubating and hatching (a biological theme?) 
and a pushbutton activated trained bird demon- 
stration of the pecking and scratching instinct 
(behavioral theme). Thus illustrated in a single 
building would be several different exhibit 
themes. 

Utilization of various theme combinations 
has the further advantage of presenting the 
visitor with e variety of interest appeals and 
further reducing the possibility of exhibit 
monotony. 





7, Zoo-Botanic Garden Combinations A most natu- 
ral, logical, and financially sound arrangement 
is the combining of zoological and botanical 
gardens into a single entity. The advantages of 
such @ combination are as follows: 

a. Since z005 require landscaping, the com- 
bination operation enables the botanical aspect 
to serve a dual purpose. 

b. In habitet and zoogeographic theme ex- 
hibits, the use of landscape materials appro- 
priate to the animal's place of origin adds 
further to the educational and esthetic value of 
the display. 

c. In nature, animals and plants are not 
separoted systems but closely interrelated and 
interdependent upon one another. Such is the 
basis for the science of ecology. Separation of 
the two groups exhibitionally is thus an un- 
natural and generally unfortunate division. 


d. Both zoological and botanical gardens 
have essentially the same basic purposes as 
reasons for their existence. Hence separate 
operations involve overlap of functions and 
subsequent fiscal overlap. 

Possible disadvantages of combined zoologi- 
cal botanical exhibits might exist where sepa- 
rate facilities are desired so as to reduce 
visitor concentration in a single area. 


GROUNDS 


Specific features of the grounds, features 
which are not considered as part of the animal 
exhibits of maintenance structures, are dis- 
cussed here. 


A. Parking Areas 


Adequate parking facilities should be planned 
to accommodate the average periods of maxi- 
mum visitation, Various indices are available 
to planning engineers by which the estimated 
number of parking spaces needed to accom- 
modate such periods can be determined, It is 
perhaps questionable to attempt to provide 
adequate space at 6 z00 to sccommodate the 
two or three peak days of the year, which are 
generally the fourth of July and Labor Day. 


B. Entrance 


Generally, a combination entrance and exit for 
the public is most practical and preferable. 
Obviously, the fewer entrances and exits, the 
better the grounds security and visitor control. 
A single entrance-exit centrally located is 
optimum. Turnstiles with counters afford 
actual attendance checks which are always of 
interest in measuring the popularity of the zoo, 
evaluating peak loads, etc. Dogproof turn- 
stiles are available and have special value 
since pet animals of any kind should be pro- 
hibited from zoos for reasons of animal health 
and safety. A separate entrance and exit for 
service vehicles should be available and as far 
removed trom the visitor entrance as possible. 


C. Landscaping 


Proper horticultural treatment of the zoo 
grounds adds tremendously to the naturalistic 
and esthetic setting. Selection of plants of 
course is generally a function of local condi- 
tions of soil, climate, topography, as well as 
available irrigation facilities. As discussed 
above, continental plantings can be imagina- 
tively incorporated into continentally oriented 
exhibits plans. Floral displays add color to the 
grounds and especially fragrant plantings 
provide a pleasant atmosphere. If plant species 
are labeled, then the zoo functions as a botani- 
cal exhibit as well. 


D. Animal Sculpture 


Zoos sre ideal settings for sculpture gardens, 
especially animal sculpture, Many zoos locate 
specific pieces of animal art in association with 
live exhibits of the same animal. Correlation of 
the arts with zoo display is another example of 
the modern multipurpose zoo, Models and res- 
torations of prehistoric animals also are appro- 
priate for zoos, especially when integrated into 
exhibit areas of their living relatives, 


E. Miscellaneous 


Several items are considered here: 


1. Walks Adequate sized walks of concrete, 
asphalt, or similar low-maintenance and per- 


manent materials should be used, Nonskid 
walks should be provided wherever grades in- 
dicate. Zoo visitors frequently have their 
interest (and eyes) on exhibits rather than 
where they are walking and hence grounds 
planning should be especially safety oriented. 
Steps should be avoided wherever possible for 
the same reason. Low-incline ramps should be 
substituted wherever possible, Such planning 
also facilitates visitors with wheelchairs, baby 
carriages and especially baby strollers, the 
latter @ frequent and useful vehicle of zoo 
visitors. 

Use of nonstabilized materials for walkways 
should be avoided in zoos as any likely object 
can become a missile in the hands of s vandal. 

The width of zoo walks is an important factor 
since they are used for both walking as well as 
standing and looking. Waiks fronting exhibits 
of high popularity require extra room to avoid 
traffic jams. Adequate space for future walk- 
way enlargement should also be provided. 

Some zoos have postponed initial installa- 
tion of permanent walks and planting until the 
grounds had been used for a period of time by 
heavy visitor traffic. In this way, the public in 
effect determined their own walking routes —a 
habit pedestrians are often prone to do anyway 
unless extensive barriers are instailed. 


2. Visitor Transportation Systems Provisions for o 
visitor transportation system should be in- 
cluded in the initial zoo plan, Many zoos which 
have omitted this provision in their early 
planning have suftered later trom cramped 
transport facilities as a consequence, Systems 
using tractor buses, miniature or narrow 
gauge trains, monorails and cable cars have all 
been successful in zoos. 





3. Barriers Depending on the danger involved, 
barriers of one type or another are necessary 
to maintain the visitor at a safe distance from 
the animais. Guard rails, chains, cables, low 
fences, masonry walls, hedges (often with 
wires concealed in them), spiny plantings, etc., 
all function in this respect. In general, the least 
conspicuous (yet effective) barriers are to be 
desired. 


4. Benches Since considerable walking is 
usually necessary in zoo visiting, rest areas for 
visitors should be available throughout the 
grounds. At the more popular attractions many 
Spectators enjoy an opportunity to view the 
exhibit while seated and proper planning takes 
this need into account. Bird exhibits are 
particularly well suited for such passive recrea- 
tion, Benches are best located on paved areas 
to simplify litter. 


5. Perimeter Fence in addition to a controlled 
entrance and exit, the installation of a complete 
perimeter fence permits added visitor control 
and grounds security. With a complete perim- 
eter fence, the ingress of predatory animals 
(such 4s raccoons, cats, dogs) is limited. Like- 
wise, escaped zoo animals ore more or less 
confined within the grounds, The addition of 
barbed wire at the top and a concrete footing 
or curb at the base adds to the effectiveness of 
the perimeter fence. 


ANIMAL EXHIBITS 
A. Introduction 


In general, there are three basic and sometimes 
conflicting needs to be considered in planning a 
zoo animal exhibit, namely those of the animal, 
the visitor, and the attendant. 

The needs of the animal take precedence 


over those of the other two. Since different 
animal species have different needs, it is 
important to select those species whose needs 
can be met without conflicting with those of 
the visitor and the attendant. Intelligent ex- 
hibit design, however, resolves many such con- 
flicts and thus incresses the variety of animais 
which may be exhibited in zoos. It therefore 
behooves the zoo architect to seek as much 
technical information and help as is available 
on the biological needs of the animals to be 
exhibited. 

What has been termed the “social environ- 
ment’ of captive animals is as yet a poorly 
understood phenomenon but one which may 
very weil exert strong influences on the health 
and longevity of animals in captivity. Enclosure 
design should reflect our knowledge of species’ 
requirements, optimum group size, space 
needs, sex ratios, and facilities for exercise. 


B. Design Factors to Be Considered 


In order to properly design an animal exhibit 
which will satisfy the three basic needs cited 
above, the following tactors should be con- 
sidered: 


1, Exhibit Size Largely determined by the size 
and activity of the animal. As a general rule, 
with many exceptions, however, the larger the 
quarters, the greater will be the husbandry suc- 
cess of the species. 


2. Exhibit Shape Aliso determined largely by 
the specific kind of animal involved. In any 
case, acute corners are to be avoided since 
animals very often will panic when driven into 
a tight place. 


3. Exhibit Orientation Where large areas are in- 

volved, the greatest dimension should parallel 
the public viewing area so as to keep the 
viewing distance between the visitor and the 
animal to a minimum. Orientation of the ex- 
hibit to the sun, especially during the summer 
season, should also be evaluated for special 
requirements or problems. Excessive glare in 
the viewers’ eyes should be avoided, and the 
amount of sun which might be beneficial or 
detrimental to the particular animal involved 
should be considered, Excessive exposure to 
sun can be a serious health as well as mainte- 
nance problem. This is especially true of 
aquatic exhibits with their problems of algal 
control. 


4. Matorials Should be selected for ease of 
maintenance (nonporous, long weerability, 
low upkeep, permanence), naturalistic ap- 


pearance, nontoxicity, readily available con- 
struction items in standard sizes, shapes, and 
specifications, etc. Due to constant exposure 
to weather, cleaning abrasives and detergents, 
acidic animal wastes, etc,, the selection of 
exhibit construction materials used in o zoo re- 
quire special investigation. Nontoxic paints 
should always be specified where animal con- 
tact is possible. 


5. Eye Level Depending on the habitat pref- 
erences of the animal in nature (ground-living, 
tree-living, etc.) the visitor's eye level should 
be considered accordingly in planning the 
floor and ceiling elevations of the exhibit. In 
this way the animal will be within maximum 
viewing range of the visitor. In especially large 
exhibits, several visitor observation sreas are 
often included — frequently at varied levels. 


6. Step-ups Since zoo visitors occur in all 
sizes, from very young children on up, it be- 
hooves the designer to ensure adequate obser- 
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vation facilities for everyone. Where cage 
floors must be above floor level, the use of 
step-ups for children and short adults are help- 
ful. Observation platforms of several stepped- 
up" levels or ramped up decks are useful for 
highly popular exhibits where crowds couse 
visibility problems. 


7. Props or Decorations Such items as are used 
to impart a natural setting for the exhibit in 
addition to fulfilling certain biological and 
psychological needs of the animal, Examples 
such as plants, trees, and rock work, termite 
nests (any one of which may be real or artifi- 
cial), and even native artifacts (spears, shields, 
temple cuins, huts, etc.) all contribute to the 
display value of an animal exhibit. Strategically 
located cage props are important in providing 
hiding places for animals from one another, 
objects on which to rub, exercise, mark, sun, 
etc. 


8. Shift Cages Enctosures should be de- 
signed so the animal may be easily shifted from 
the exhibit into an adjacent holding, isolation 
or reserve area without having to restrain or 
catch the animal. Viewing apertures should be 
designed into such facilities so that animal 
movements may be observed from a safe piace 
by the attendant and, especially where flighty 
animals are involved, without the animal 
viewing the operator. Prisms used in such in- 
stallations provide a wide angle of observation 
The inclusion of s sliding wall of removable 
bars in a shift cage expands its function to that 
of @ “squeeze cage"; another very useful item 
of animal husbandry. With the built-in squeeze 
cage an animal may be immobilized for veteri- 
nary treatment without the need of removing 
it from its exhibit area. 


9. Barriers Depending on the kind of animal 
exhibited, many different types may be used to 
contain it within its enclosure. For esthetic 
reasons, those barriers which are the least 
visible are the most desirable. Barriers which 
have been used are of the following types (see 
Fig. 2): 

Vertical wires held under tension 

Bars 

Rails 

Moats (dry and water-filled) 

Fencing 

Walls (including such naturalistic features 
as vertical rock formations) 

g. Glass (both flat and curved or “invisible") 

h. Psychological (such as birds exhibited in 
a well-iHuminated exhibit area and reluctant to 
fly inte # darkened visitor area) 

/. Electrical ("shock" fences as well as 
charged glass windows) 

j. Thermal (refrigerated coils and hot water 
lines) 

When structural barriers are used which 
interrupt the visibility of the exhibit, such 
restrictions may be reduced to a minimum by 
lowering the amount of light reflection from 
the barrier. With bars, fencing, etc.,, reflections 
ean be reduced tremendously by painting the 
barrier flat black or other flat dark colors. 
Glass barriers, when improperly installed, 
become viewing barriers themselves when they 
pick up so many extraneous reflections that 
the exhibit is actually hidden from view. Tilted 
installations, the use of light-deflecting drop 
curtains and walls behind the viewer and the 
use of curved “invisible” glass ell serve to 
reduce and eliminate reflections. Glass, of one 
design of another, is so widely used in zoos 
that its proper installation to avoid reflections 
is of paramount consideration. Glass may also 
serve as a viewing barrier when opaqued with 
condensed moisture, Frequently properly 
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directed ventilation can correct this problem. 
So many zoos have suffered such unsatisfac- 
tory results that avoidance of these pitfalls can- 
not be overly stressed. 


10. Security Adequate measures should be 
taken to prevent animal escapes, both by the 
animal breaking out through human error or 
because of vandalism. Exhibits in any way 
accessible to the public should always be key 
locked. Acess doors and operating levers to 
dangerous animal enclosures should be clearly 
identified. 


11. Mlumination Adequate lighting must be 
available for satisfactory observation of the 
exhibit. Daylight has the advantages of being 
both natural and inexpensive. However, it is 
not always dependable, varies seasonally, and 
prevents interesting lighting effects obtainable 
only with controlled artificial lighting. Each 
exhibit has its own lighting requirements which 
must be resolved through investigation of the 
animal's needs and the effects desired, Instal- 
lation of infra-red, ultraviolet and germicidal 
lights are often of special value with certain 
animal species. For indoor exhibits, the use of 
operational skylights has several advantages 
where direct unhindered sunlight and ventila- 
tion are of value to the health of the animal. As 
has been mentioned, shade is another impor- 
tant planning factor and is especially important 
where aquatic exhibits with their attendant 
algal growth are concerned. 


C. “Grottos,” Pens,” and “Islands” 


1. The term “grotto” as applied to zoo ex- 
hibits usually has reference to designs in 
which the animal is separated from the visitor 
by a moat and prevented from escape else- 
where by sheer vertical walls (often leaning 
slightly inward). Pigmented concrete sprayed 
over irregular forms lends itself well to grotto 





construction resulting in interesting and nat- 
uralistio artificial rock outcrops. Natural stone 
for such purposes is generally not condu- 
cive to realistic outcrops. However, carved 
natural stone has been used effectively in some 
instances. Properly designed grottos can be 
most effectively and beautifully landscaped. 
Adequately drained planter “pockets,” if 
naturalistically located, will greatly “soften 
otherwise drab rockwork. 

Grottos may be used effectively for many 
kinds of animals—reptiles, mammals and 
flightless or pinioned birds. The value of the 
grotto is in the naturalness of the setting and 
the lack of a barrier to interrupt the visitor's 
view. Designers should give careful considera- 
tions to vertical elevations so as to avoid 
placing the animal in a “pitlike’ atmosphere. 
Also, excessive use of rockwork may conflict 
with the animal's actual habitat; therefore, a 
study of the animal's natural history will pre- 
vent building an unnatural “naturel habitat" 
setting. 

In northern climates where outdoor exhibi- 
tion may be impractical the year round, indoor 
exhibit cages often are included and connected 
directly to the outdoor exhibit. 

2. The term pen generally implies a yard or 
area enclosed by fencing, quite large spatially 
and without top fencing. Animals which cannot 
climb or fly are adaptable for display in pens. 
Because of the large area involved, fast-run- 
ning animals (especially hoofed stock) are 
usually kept in pens. The section of fencing 
along the visitor's side of a pen may be re- 
placed with a moat barrier for a more effective 
display. 

3. “Island” exhibits are essentially grottos 
which are surrounded by a moat. Generally, 
the same type of animals workable in grottos 
will do well on islands. Where wide water 
moats are used, islands can successfully re- 
Strain animals capable of great leaping activity 
(e.g-, gibbons, chimpanzees, monkeys, etc.) 
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Fig. 3. A simplified plan for an outdoor animal cage complex. 
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Retreat quarters or “dens” must be designed 
into the island. With large island exhibits, ac- 
cess tunnels are often included for the use of 
attendants. 


D. Outdoor Cage Units 


These are structures which are completely 
enclosed by fancing or bars. Barriers used are 
generally bars or fencing and with structural 
floors. Functional for most any animal except 
those which sre not psychologically adaptable 
to the relatively close confinement character- 
istic of o cage. The disadvantages of visible 
cage barriers can be lessened by painting the 
bars or fencing a fat black or similar nonreflec- 
tive color. Cages grouped together should be 
designed with variations of size and shape so 
that one may avoid the monotony of a continu- 
ous series of boxes. Also, the imaginative use 
of naturalistic props, such as trees, driftwood, 
rockwork, planting. and pleasing colors helps 
to avoid the ceilblock effect of the old me- 
nageries (Fig. 3). 


E. “Walk-through” Cages 


A variation of the cage concept wherein the 
visitor actually walks through the cage (gener: 
ally through double-doored “anti-escape” entry 
and exit compartments). A low pedestrian bar- 
rier keeps the visitor from entering the animal 
area. This display concept has the advantage of 
permitting closer contact between the visitor 
and the animal without s conspicuous barrier 
separating them. Such displays result in a 
more intimate and more esthetically pleasing 
experience for the visitor. Walk-through cag- 
es are applicable with any relatively harmless 
animal species whose ability to escape can be 
effectively controtled with the necessary visitor 
entry and exit arrangement. Confinement of 
the animals to the exhibit area can be en- 
couraged by supplying the proper psychologi- 
cal needs. 


F. Animal Pools 


A body of water in which aquatic or semi- 
aquatic animals are shown, such as waterfowl, 
wading birds, otters, sea lions, ete. The pool 
may be enclosed by sheer walls, fencing, or 
other barriers, Underwater observation wine 
dows are extremely effective but require clear 
water for successful operation. Otters, seals, 
sea lions, penguins, and diving birds lend 
themselves particularly well to such display 
effects (Fig, 4). 


G. Exhibit Buildings 


Structures entered by the public in which the 
animals are maintained indoors, either season- 
ally or throughout the year, Often, outdoor 
cages, pens or grottos are located adjacent to 
# building and connect directly to exhibits in- 
side the building. In this way, the animals may 
be shifted indoors, or out—according to the 
weather, the year around. Indoor exhibition 
may be desired tor reasons of climate control 
(most animals of tropical origin) or for reasons 
of display effect where a darkened visitor gal- 
lery is essential (especially with glass-fronted 
displays). 

Whenever possible it is desirable to restrict 
an animal display to « single exhibit area 
(either indoor or outdoor) for reasons of econo- 
my and to avoid practical problems of exhibi- 
tion, In the latter case, the problem usually 
resulting from dual exhibit cages (indoor and 
outdoor) is that when animals have access to 


z00S 


1163 


Recreation and Entertainment 


z00s 


1164 


both areas, the visitor must search both areas 
or miss the animal..Indoor cages can be de- 
signed so that the benefits of outdoor exhibi- 
tion are brought indoors through the use of 
operational skylights, movable roofs, adequate 
ventilation, ete. Where adequately large indoor 
exhibits are impractical or too expensive, an 
effective compromise is to locate the indoor 
exhibit cage adjacent to the outdoor exhibit so 
that the visitor can view both from the same 
vantage point. 

The variety of kinds of exhibit buildings is 
limited only by the imagination of the zoo de- 
signer. The following is a list of a few which 
have been either planned or built: 


Mammals: Other animals: 
Monkey house Insect house 
Ape house Reptile house 


Feline house 
Small mammal 


Herpetarium § (rep- 
tiles and amphib- 


house ians) 
Large mammal 
house Habitat buildings: 
Nocturnal mammal Aquarium (aquatic 
house life) 


Pachyderm house 
Aquatic mammal 


Underground zoo 
Rain forest 


house “Habitat house” 
(several different 
Birds: habitat scenes ex- 
Tropical bird house hibited) 
Aquatic bird house 
Penguin house Miscellaneous: 
Special exhibits 
buildings 
Nocturnal animal 
house 


Combinations of several of these into one 
building are frequently made. 

Because of the exceptionally large crowds 
which visit zoos, details of design and materi- 
als selection must be carefully considered in 
planning the public areas of zoo buildings. 
Floor type is important as zoo visitor traffic is 
generally of a “shuffling” nature. Since zoo 
patrons frequently consume refreshments 
while walking, food spillage and the resulting 
hazards must be anticipated. Ramps (often im- 
bedded with nonskid materials) are much pre- 
ferred to steps. Adequate ventilation is mande- 
tory and must be separated from animal areas. 
Some zoos include refrigerated air conditioning 
for visitor comfort. Traffic flow is another 
important factor and with careful planning 
should be as well-controlled and orderly as 
possible, preferably one-way on busy days. 
Clearly marked emergency exits are generally 
required by law. 


H. “Visitor Cages” 


This concept has been used most success- 
fully on the game plaing of Africa, but has re- 
cently been adapted to zoo use, It involves 
allowing the animals to roam free, or apparent 
ly so, in @ large enclosure and placing the 
visitors in a closed vehicle such as a bus or a 
monorail car, 


SERVICE STRUCTURES 
A. Administrative 


Depending of course on the size of the total 
zoo operation, the administrative facilities 
will vary in both area and complexity. 


1. Size Three suggested categories based 
on the level of administrative complexity are 
discussed below: 
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Fig, 4 The otter display shown in sectional plan here permits the observer to view these animals underwater, above 
the water, or on the stone deck. The exhibit design is applicable to other species of aquatic mammals, various diving 
birds, and aquatic reptiles. (Fort Worth Zoological Association.) 


a. Minimum A single administrative office 
may be incorporated with other service facil- 
ities in a combined zoo service building. Or, 
if w zoo exhibit building is already present or 
planned, the administrative office can be 
located in such a building for reasons of econ- 
omy without adversely affecting efficiency. 

b. Median A separate structure for admin- 
istrative offices for the zoo director, secretary 
and other administrative personnel. 

c. Maximum Enlargement of median 
facilities based on additional needs of a larger 
operation such as additional staff members, 
business office(s), library, meeting room (for 
staff, board and other small groups) and audi- 
torium where audiences may be assembled 
for pretour orientation, educational activities, 
etc. 


2. Location itis well to have the administrative 
building occupy a centralized location on the 
zoo grounds and be near or at the main en- 
trance, the latter being where many administra- 
tive activities occur or radiate from. Direct 
access of this activity to a street and parking 
area outside the zoo grounds facilitates the 
administrative operation (Fig. 5) 


This facility should have top priority in any 
z00 construction program and certainly pre- 
cedes the acquisition of any live animal collec- 
tion. Included here is animal maintenance 
concerning the dally feeding, cleaning, and care 
of the animal collection in addition to animal 
health requirements; buildings and grounds 
maintenance; accession, storage, and handling 
of supplies; and service facilities for personnel. 





1. Commissary A function directly proportional 
to the size of the animal collection. Size of this 
facility should reflect anticipated growth and 
its design permit future enlargement. Preven- 
tion of rodent access to stored foods and ease 
of pest control should be incorporated in the 
design (Fig. 6). Basic requirements for this 
activity are as follows: 

a. Refrigerated Holding Facilities Both 
chilled and freezer storage space is needed for 
food holding even in the smuatlest of zoos, 
Often, however, it is more economical for a 
small zoo, initially at least, to rent commercial 
freezer locker space rather than build and 
operate its own expensive facility. 

b. Kitchen Diet preparation area with 
equipment such as grinders, choppers, mixers, 
blenders, juicers, stoves, ovens, scales, knife 
sharpeners, utensils (knives, steels, spoons, 
etc.) and containers (pails, dish pans, trays, 
etc.). Thawing facilities for frozen foods are 
especially useful. 

c. Storage Nonretrigerated food storage 


including grains, commercially prepared foods, 
and canned goods. Dispensing hoppers should 
be designed into the facility and available to 
either the kitchen or diet delivery vehicles. 
Fodder materials need to be conveniently 
located. The combustibility of these materials 
must be considered in locating this facility, 

d. Location The location of the commis: 
sary ideally should be central to all operations. 
In large institutions, it is often more practical 
to develop @ main and centralized commissary 
facility where food is stored and prepared in 
bulk in addition to small departmental kitchens 
located in the main buildings. Ease of access 
for the regular deliveries of foodstuffs from 
outside the zoo should be provided. 

e. As an Exhibit? A recent trend in zoo 
design is to install visitor observation windows 
in food preparation facilities so that the public 
can see the complexities involved in these 
formerly “behind-the-scenes'’ activities, Valu- 
able byproducts of such installations are neater 
employees and more orderly and better kept 
facilities. Other applications of the same prin- 
ciple have been made with public view win- 
dows installed for specialized equipment such 
as filters and pumps. Even operating, post 
mortem and examination rooms and labora- 
tories have been made viewable, resulting in 
excellent visitor reception with consequently 
improved public education to the total zoo 
operation. 


2. Hospital-Quarantine Every zoo should have 
facilities where newly arrived and sick animals 
can be isolated from the rest of the collection, 
preterably in a structure completely seperated 
from animal exhibit areas. Here also may be 
located the headquarters for the veterinarian, 
whether he be # consultant or on the staff. 
Facilities to be provided for are as follows: 

a. Quarantine section 

b. Sick wards with “squeeze cages” and 
outdoor recuperating pens 

c. Operating room 

dU. Pharmacy and laboratory 

e. Post-mortem room 

f Refrigerated holding boxes for specimens 
to be autopsied 

g- Equipment and supplies: microscope, 
centrifuge, autoclave, operating table, portable 
cages, restraining devices, surgical and med- 
ical supplies, laboratory ware, testing equip: 
ment, pharmaceutical refrigerator, etc. 

Since babies must frequently be raised with- 
out a mother for one reason or another in z008, 
the establishment of animal nursery facilities 
should be provided for. Often such activities 
are placed on public view as an exhibit. A 
human incubator isa useful piece of equipment 
in this facility. 

Accommodation for egg incubstors and 
chick brooders should also be included in zoo 


planning. There are practical reasons for 
locating such in the animal health facility. 
Depending on the size of the zoo operation 
several of the above activities can be combined 
into a single structure. It is desirable to either 
isolate this operation from direct contact with 
the public or locate it away from the visitor 


area (Fig. 7). 


3. Reserve Animal Area Zoos constantly accrue 
animals for which exhibit space is either not 
presently available or when it is desired to 
isolate the animal from the public for purposes 
of breeding, holding for other zoos, ete. Also, 
some animal species may be exhibited season- 
ally outdoors and require winter holding quar: 
ters. Such animals, acclimated and healthy. 
invariably find their way into hospital sections 
or are scattered in rear service areas. A special 
reserve section built for the purpose is a prac- 
tical and useful adjunct to the service facilities 
of @ zoo. 


4. Building and Grounds Maintenance This activity 
houses facilities for the conventional needs of 
repairs to buildings and grounds, minor con- 
struction jobs, grounds maintenance and 
horticulture. A shop area is a useful facility and 
should be included in even the smallest of 
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operations. Objectionable noises from the 
operation of power tools should be considered 
when locating this activity. Greenhouses to 
implement buildings and grounds beautitica- 
tion as well as planted exhibits should be 
included if needed. Storage facilities tor tools, 
cleaning supplies, equipment, ete. should be 
located here 

Waste disposal is another important activity 
which should be included in maintenance plan- 
ning. Incinerators are sometimes required for 
the disposal of dead animals. 


5. Parsonal Facilities Employees’ quarters with 
lockers, shower, restrooms and dining wrea are 
necessary for any operation, Not only is em- 
ployee morale bolstered but personnel can be 
expected to be neater and more presentable 
when such facilities are available 


6. Combinations For a small zoo most of these 
maintenance functions can be = efficiently 
designed into one central structure 


7. Location Due to the constant activities of 
pickup, delivery, and disposal of materials 
involved in the various maintenance opera- 
tions, the structure or structures housing them 
should be located with direct access to an 
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Fig. § The service building shown here includes commissary facilities on the left, attendants’ quarters in the 
center rear, and animal health on the right. All activities along the building front are viewable by the public from 
the elevated and hooded ramp. The specially designed hood and double tifted glass eliminates reflections and yet 
maintains an open feeling. The kitchen area (lower left) shows the large observation windows. The amphitheater 


(below right) adjoins the post mortem and 


operating room. Here biology classes observe operations and autopsies 


and may take tissue specimens back to their school laboratories for further study. A two-way public address system 
permits question and answer interchange between the veterinarian and class. (Fort Worth Zoological Association.) 
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“outside” or off the zoo grounds street. Service 
drives leading from maintenance areas to the 
various 200 facilities should be included in the 
grounds plans, preferably isolated as much as 
possible from public areas. 


C. Public Services 


Any operation which attracts the tremendous 
crowds which zoos engender must have ade- 
quate facilities which cater to the personal 
needs of visitors, as well as provisions to han- 
die emergencies and maintain security. 


1. Restrooms Inadequate and/or unclean rest- 
room facilities do more to give a public institue 
tion an unsatisfactory reputation than any other 
condition —a fact which service station opera- 
tors have been aware of for some time. Zoos 
are well advised to include the installation of 
toilets especially designed for children due to 
the large number of youthful visitors. Urinals 
for female visitors are also being utilized in 
some public restrooms 


2. Special Services Problems of crowd control 
are common to every zoo and proper planning 
must take the following factors into consid- 
eration: 
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a. Public Address System For locating lost 
children, lost and found items, making special 
announcements (e.g,, animal feeding times, 
animal demonstration and acts, etc.) and often 
the playing of background music, 

b. Emergency Properly supplied first-aid 
facilities with trained personnel available 
should be a part of every zoo. Special instruc- 
tions for the handling of intoxicated visitors, 
heart attack and heat victims. etc., should be 
available to all personnel. 

c. Transportation Many zoos install 
vehicular systems to take visitors from one 
point te another or for tour or sightseeing pur- 
poses. Tractor traing, animal-drawn carts and 
rides, rail trains, buses, and even an overhead 
monorail are a few examples currently in opera- 
tion in zoos. Generally, a public address system 
is available on such conveyances which per- 
mits lectures during tours. Availability of 
stroller and wheelchair rentals are also a 
convenience to zoo visitors. 


3. Concessions Several pamphlets published 
by the National Recreation and Park Associa- 
tion are available concerning this orea of 
design and operation. In general the following 
basic concessions have proven to be effective 
in zoos: 

a. Refreshment stands for minor food and 
beverage items 

b. Cafe and restaurant facilities 

c. Vending machines for beverages, snacks 
and special animal foods 

d. Souvenirs, gifts, and numerous educa- 
tional items zoologically oriented (books, 
pamphlets, maps, post cards, models, etc.), 
jewelry, photographic film, rental cameras, 
etc. 

a. Parking lot fees 

f, Transportation systems 

Profits from zoo concessions can be an 
important factor in subsidizing zoo budgets, 
thus decreasing the zoo's dependence on tax 
revenues. 


GENERAL 
A. Display 


The difference between a menagerie and 4 zoo 
might be*defined as follows: a menagerie is 
simply a collection of animals on public exhibi- 
tion. A zoo is an educationally planned and 
oriented animal display presented to the visitor 
in the most esthetically pleasing, interesting 
and naturalistic context practical, Several dis- 
play factors contribute to the qualities of a z00 
and are listed as follows: 


1. Signs and Labels These perform several func- 
tions and can be of the following four major 
varieties: 

a. Natural History Common name, scien 
tific name, habitat, geographic range and 
interesting natural history information, Where 
several species are exhibited together, these 
signs should be illustrated for easy identitica- 
tion. 

b. Visitor Information Signs which advise 
the visitor of opening times for exhibits, ac- 
knowledgment of donations, feeding times, 
etc. 

c. Visitor Instruction Signs tor protection 
of animals, such as “do not feed,” and warnings 
of potential dangers to visitors, such as cross- 
ing guard rails, entering off-limit areas, etc. 

d. Directional Signs directing the visitor to 
exhibits, buildings, service facilities, etc. 
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Fig. 6 The commissary shown in this plan permits an efficient operation for food storage and preparation, Facili- 


ties are provided for slaughtering food animals. (Cheyenne Mountain Zoological Park, Colorado Springs.) 
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Fig. 7 A combination administration and hospital building. Facilities include a library, offices, quarantine and ward 
rooms, laboratory, pharmacy, and winter quarters. Zoo buildings, especially service facilities, require a careful 
selection of construction materials, particularly those which will stand up under constant humidity and abrasion of 


daily cleaning, (Franklin Park Zoo, Boston.) 


2. Special Technique The imagination has few 
limits with respect to animal exhibition. Such 
features as special lighting, sound effects and 
the like have been favorably received by the 
visiting public. Museum displays which supple- 
ment the live animal exhibits are extremely 
effective in zoos and enhance their educational 
value. Visitor activated pushbutton exhibits 
are excellent. Also, slide and film projectors 
which illustrate an animal activity, life cycle, or 
other such features, otherwise impossible to 
demonstrate in a live exhibit, are most effective 
display supplements. 


3. Demonstrations With many animals it is pos- 
sible to go beyond the concept of the “animal 
sitting in the cage.” The presentation of demon- 
strations showing specific behavior activities 
may be done by @ variety of techniques. Some 
of these demonstrations must be planned with 
an adequate number of animals available so 
that the welfare of the animal subjects is not 
compromised. A few examples of such exhibit 
supplements are as follows: 


a. Electric tish demonstrations 

b. Spitting (archer) fish feeding demonstra- 
tion 
Rattlesnake rattling and striking 
Cobra hood-forming demonstration 
Animal weighings on built-in scales 
Conditioned-reflex demonstration 
Otter slides 
Porpoise and fish sounds picked up by 
underwater microphones 

i, Observation chick incubators 

j. Microprojection of invertebrates 

k. Any acheduled special feeding 

Demonstrations such as the above represent 
perhaps the greatest potential today in the 
development of educational zoo display. 


ze >ean 


B. Visitor Participation 


Any design feature which establishes a closer 
relationship between the visitor and the animal 
is generally to be desired. Care must be taken, 
of course, that the welfare of neither the animal 
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nor the visitor is endangered. For example, 
public animal feeding of a proper ration is a 
good revenue producer and, to an extent, a 
budget saver. Coin-operated vending machines 
ere available which are manufactured for ani- 
mal wafers. Coin-operated or pushbutton 
animal acts are also of interest, A number of 
commercially available installations have been 
developed for providing prerecorded intorma- 
tion for zoo and museum visitors through 
“talking labels,” transistorized receivers with 
earphones and similer devices. These devices 
increase the effectiveness of the zoo's educa- 
tional program while aiso adding «a personal 
touch to the exhibits which printed labels do 
not provide. 

Since amateur photography is widespread, 
it behooves the zoo planner and operator to 
facilitate such activity as much as possible 
Signs with meter checked camera settings for 
highly photographed exhibits, public dark 
rooms for film changing, and of course a film 
sales desk are facilities which zoos can make 
available to the photographer. 
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The Need and Concept 


An aquarium built almost anywhere will prove 
to be a popular attraction. Nevertheless, to be 
successful, whether financially or in terms of 
education or recreation, it must be sited where 
8 real need exists. 

The concept of the aquarium, what it will 
be and do, must be determined early. Within 
the funds available, what usual and what spe- 
cial features will be included must be decided 
upon. 

An initial simple design should be prepared 
which presumably will provide adequate space 
for the expected visitors and will also provide 
the necessary operating areas. These must 
then be considered with knowledgeable per- 
sons and be modified as required. If the aquar- 
ium is to be more than a house for living 
aquatic animals and plants, an exhibit special- 
ist should be at hand to design presentations to 
meet the objectives of the institution. 

Public aquariums are leaning more and more 
toward educational recreation for their visitors. 
it is felt that a mere lineup of tanks containing 
specimens identified by photographs, names, 
and range may be interesting, but is not suffi- 
ciently informative. Groupings of specimens 
may be made to illustrate environmental pref- 
erences, means of locomotion, sight, hearing, 
food habits, schooling, use by man, and any 
number of other interesting and informative 
themes. If these are properly presented, the 
visitor will unknowingly absorb and retain 
much knowledge of aquatic life. 

Planners should, then, include in the design 
particular configurations of tanks, in separated 
groups, as a means by which a theme can be 
effectively carried to the audience. Contribut- 
ing information can be furnished by pushbutton 
filmstrips, guidebooks, and by lighted legend 
boxes. 


The Planners 


We shall assume that the promoters of the 
aquarium have the necessary financial backing 
and that they realize that at least 60 per cent 
of the cost will be for facilities, equipment and 
design, most of which are peculiar to aquar- 
jiums are not visible to the public. 

The promoters have a site that appears to be 
suitable. It should be readily accessible by both 
public transportation and private vehicles, and 
should, if possible, be easily reached by tour- 
ists. Adequate vehicle parking in the area is 
desirable. 

The most vital factor is the water supply. 
Usually the promoters are not competent to 
judge this essential ingredient, the quality of 
which must be known before the project can be 
further developed. Too often promoters 
assume that the water is of good quality and of 
sufficient, continuous volume. 

At this point in the planning the promoters 


Aquarium Design Criteria, Orum & Croaker. 
National Fisheries Center and Aquarium, U.S 
Department of the Interior, Washington, 0.C., 
1970 


should seek professional advice, both as to the 
quality of the water and the volume required 
for the proposed facility. From here on the plan- 
ning staff should include individuals competent 
in the aquarium field. 

Designing for visitor guidance will be based 
upon the building and site size and an estimate 
of the expected visitor load. More often than 
not the funds available for a public aquarium 
will dictate the size, regardless of expected 
visitations, If the site is large enough, the 
original design may provide for future expan- 
sion. 

it is desirable to have a flow pattern for 
visitors, Design can quite readily lead the 
visitor into the desired path in most situations. 
Upon entering, a visitor will generally turn 
right, provided no attractions draw him else- 
where. By placing display tanks at an angle, 
with the viewing glass facing the oncoming 
visitor, he will normally proceed in that direc- 
tion, Open-floor exhibits can serve as shields 
and also continue to draw the visitors along the 
desired path (Fig. 1). 





Fig. 1 Visitor's flow pattern, 


Monotony is to be avoided in the placement 
of display tanks. They should not be lined up 
like railway car windows. All of them should 
not be set at an angle. Alcoves and jut-outs 
will provide variety and surprises, and can 
serve as dividers between special exhibits. 
Variety also serves to orient the visitor. 

Handrails to keep the public about 3 ft from 
the viewing glass may be desirable. Opinion 


is divided among aquarists regarding rails. 
When large numbers of visitors are present, 
a rail keeps them back from the glass and per- 
mits more people a better view, On the other 
hand, close inspection of small organisms 
is then not possible. (See Figs. 2 and 7.) 

A step-up for small children is often pro- 
vided. This usually is about 1 ft high and 1 ft 
wide, and should be part of the building struc- 
ture and continuous. 


The Operations Area 


As previously stated, planners of aquariums 
often consider the facility only from the visi- 
tor's viewpoint. They do not realize that the 
welfare and attractiveness of the specimens 
and minimum costs for operation and mainte- 
nance depend upon the attention given to 
behind-the-scenes design. 

The immediate work area behind the display 
tanks may be considered first. The work-area 
floor should be about 3 ft higher than the public 
area floor. This is dictated by the height of the 
average visitor looking into the approximate 
center of the viewing glass of the average large 
display tank. Most display tanks are placed on 
the floor of the work ares. Obviously, very 
small and very large tanks will have to be 
placed differently. Tanks should be placed to 
permit ease of cleaning by aquarists. 

Holding tanks to receive new specimens for 
quarantine and space to hold surplus or sick 
specimens should be placed along the rear wall 
of the work area or in any other convenient 
locations. Each of these holding tanks should 
have its own recirculating system. The total 
holding capacity should be equal to about one 
third of the display volume but may vary con- 
siderably, depending upon the sizes of display 
tanks and specimens as well as the mortality 
rate and replacement need (Fig. 7.) 

All quarantine tanks should be provided with 
drain valves to permit rapid drainage after treat- 
ment procedures. All tanks should have 
removable pump screens. 

Many aquarists feel 


that practically all 
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Fig. 2 Plan of tank gallery. 








healthy specimens ought to be on display since 
they use space when held in reserve and re- 
quire the same care as specimens on display. 
Nevertheless, too few quarantine or treatment 
tanks can greatly hamper operations. The 
exhibit/holding ratio should be carefully 
considered. 

The various main supply pipes from the 
reservoirs should extend around the aquarium 
over the display tanks. These should be a mini- 
mum of 7 ft above the work-area floor and 
should have frequent tap valves from which, by 
flexible hose, replacement water or @ continu- 
ous flow may be fed to the tanks, depending 
upon the system. It is important to have shut- 
off valves conveniently located along the major 
supply lines to facilitate plumbing repairs. 

To reduce the possibility of accidental flood 
ing to a minimum, automatic cut-off switches, 
built-in overflow drains, and failsafe devices 
should be planned in connection with tanks 
and reservoirs that ere periodically drawn 
down and refilled. 

All electrical appliances and equipment, 
including connector boxes, must be grounded 
Outlets should not be located near the floor. 
Fixtures over the tanks should be protected 
to avoid breakage and possible danger to per- 
sonnel working in water, Poles attached to 


brushes or other cleaning devices should be 

of wood or other nonmetallic material. 
Natural light should be held to a minimum, 

unless completely controllable. Natural light 





Fig. 3 Cross section through coral reef tank, 


promotes algae growth on interiors of tanks. 

A flexible lighting system over each tank 
should include the capability of being lifted out 
of the way when cleaning tanks or feeding 
specimens. Sufficient waterproof outlets 
should be provided for auxiliary or special 
lighting. 

A clear passageway about 6 ft wide should 
extend along the back of all display tanks in 
order to permit the easy transport of tanks, 
incoming specimens, ete., by fork-lift truck or 
four-wheel flatbed. No stairs or other obstacles 
should be located in this passageway 

The surface of the work-area floor should 
have a nonskid finish. Floor drains with sand 
traps are absolutely necessary and floors 
should be sloped to drains. Water-resistant 
materials should be used in all places adjacent 
to tanks, 

Storage space for tools, nets, chemicals, and 
other items in frequent use should be provided. 
Refrigerators often are convenient for the 
storage of special foods, and may reduce trips 
to the food preparation room. 

Stairs should be placed conveniently from 
the work area to the public area, with lock 
doors, Small wall desks may be provided for 
record keeping 

Deep washbasins with hot and cold water 
and towel boxes should be located convenient- 
ly in the work areas. Also, suitable containers 
for net sterilization should be provided. 

Centrally located and convenient to the live 
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exhibits should be the grouping of loading 
dock, food preparation room and treezer, 
offices for the biologist and chief aquarist, a 
room for the shipping and receiving of live 
specimens, and a crew room with showers and 
toilets. Space for the chief engineer and control 
and monitoring panels should be provided. 
The size of each of the foregoing, a8 well as the 
necessity for offices and crew room, will de- 
pend upon the size of the aquarium and the 
number of personnel involved in operations. 

The above can be located on either the work- 
area level or the public-area level, If the latter 
is the case, a ramp should extend from the load- 
ing dock area to the work level, It is also desir- 
able to have easy rolling access to the public 
area and to the administrative offices. 

In any aquarium 4 two-way intercom system 
is very important. 

The work area should be separated acousti- 
cally from the public area. 

Interior windows may be desirable to permit 
visitors to view the more interesting opera- 
tional features. 


By JAMES W. ATZ, Associate Curator, 
The American Museum of Natural History 


Water Quality 


The chemical condition of the water in which 
fishes and aquatic animals without backbones 
(invertebrates) are kept is vital to their health. 
Anything suspended or dissolved in the water 
comes into the most intimate contact with 
these animats, mostly through their gills, and 
there is little they can do to keep harmful sub- 
stances from entering their bloodstream or 
body. For example, only two parts of copper 
dissolved in a hundred million parts of water 
can kill some fishes within 24 hours, while 
acutely toxic concentrations of pesticides 
like Endrin need have a strength of less than 
one part per billion, The invertebrates are even 
more sensitive than fishes. 

in order to keep animals as sensitive as this 
alive in captivity, there is only one safe rule 
to follow: all aquaria and other parts of water 
systems must be made of chemically inert 
materials. 

The source of any water that is to be used 
in aquariums must be scrutinized to make cer- 
tain it always has the proper chemical compo- 
sition and never contains substances harmful 
to the exhibits. Ordinary standards of water 
purity are not adequate because perfectly pot- 
able fresh water or seawater, perfectly sate 
for bathing, may be deadly to fishes and aquatic 
invertebrates. As tar as their water supply is 
concerned, these animals are much more deli- 
cate than man. Frequent troublemakers in 
municipal tap water are chlorine, excessive 
hardness, and brass or galvanized piping. A 
single small metallic fixture can quickly bring 
about the death of fish when the water running 
through it is soft. 

As far as the aquarium's visitors are con- 
cerned, the only necessary water quality is 
clarity, so that they can easily see the exhibits. 
For large tanks (500 gal or more) the water 
must be very clear indeed; the water of some 
municipalities contains colloidal clay, and 
although it looks crystal clear in small tanks, 
its milky appearance in large ones makes view- 
ing through it quite unsatisfactory. (Animals 
may live in such cloudy water without any 
difficulty, but water that is cloudy from the 
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unsatis- 
animal, 


presence of myriads of bacteria is 
factory for both visitor and exhibit 
although for different reasons.) 

In some aquarium water systems, the water 
is used only once and is then discarded, These 
are called open systems. Closed systems are 
those in which the water is recirculated, being 
used over and over again 

Sometimes it ts necessary to treat the water 
a8 s00n as it enters the aquarium building, 
usually by filtering it. Natural seawater should 
always be filtered before being put into reser- 
voirs or closed systems of any kind in order 
to remove the tiny animals and plants (plank- 
ton) that inhabit it. These floating mites cannot 
live under the conditions of captivity and when 
they die, they decompose and temporarily make 
the seawater toxic to larger torms of marine 


life. Even filtered seawater “rots” to some 
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extent and may have to be stored in the dark 
for as long as 6 weeks before becoming fit 
to use, particularly in small tanks 

For the great majority of exhibits, however, 
fresh, filtered seawater may be used without 
delay if it has not originated from polluted 
sources and if each water system contains at 
least 1,000 gal. On the other hand, untreated 
natural seawater can be used in open systems 
provided it is clear enough not to obstruct 
the view of the exhibits. An important advan- 
tage of this kind of arrangement is that it makes 
easy the exhibition of plankton-feeding ani- 
mals, which subsist on the small plants and 
animats they strain out of the water 

Uniess the aquarium can be built near a 
dependable source of water of the proper 
quality and sufficient quantity, closed water 


is used over and over accumulates waste prod- 
ucts from the animals living in it, and as time 
goes on, the concentration of these substances 
becomes intolerable. Their removal, however, 
presents special problems 

Aquarium animals, just like terrestrial ones, 
must consume oxygen to stay alive and at the 
same time must get rid of the carbon dioxide 
they produce. If the water in which they find 
themselves has either too little oxygen or too 
much carbon dioxide, they will die. Fortunately, 
the atmosphere provides an unlimited supply 
of oxygen and can take up unlimited amounts 
at least the small amounts 
produced by aquariums. Therefore all that 
needs to be done is to expose enough of the 
aquarium water to air above the vessel so that 
the two gases will be exchanged at a suffi- 


of carbon dioxide 


systems will be a necessity, but water that ciently rapid rate. This is most easily done by 
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the use of aerators, although circulating the 
water and otherwise agitating it is also very 
helpful. (See Fig. 4.) 

The animals’ other wastes are not so easily 
disposed of, however; in fact, no economically 
feasible way has yet been devised to remove 
them from aquarium water. Most important 
of all is ammonia, This is the principal waste 
product in the urine of fishes, and these ani- 
mals excrete ammonia through their gills as 
well. Ammonia is also the principal excretory 
product of aquatic invertebrates. Other waste 
products, such as urea, are broken down into 
ammonia by bacteria in the water. In addition, 
ammonia is produced when bacteria bring 
about the decomposition of fecal fish wastes 
as well as any uneaten food or plants and ani- 
mals that have died in the tank. It would not 
be far wrong to state that every bit of food 
put into an aquarium, except that utilized in 
the growth of its inhabitants, eventually turns 
into ammonia. 

Ammonia is exceedingly toxic to almost 
all fishes and invertebrates. For example, trout 
living in water with as little as six parts per 
billion of ammonia show abnormal gills. Even 
freshwater pond fishes, which are much less 
sensitive to ammonia than trout or coral-reef 
fishes, should not be exposed to concentra- 
tions of more than one part in ten million of 
water. 

At the present time, there is only one eco- 
nomical way to avoid ammonia poisoning in 
closed aquarium systems, and this is by taking 
advantage of the bacteria that change ammonia 
into nitrate (by oxidation), a chemical that is 
much fess harmful to aquatic animals. These 
nitrifying bacteria occur naturally in all aquar- 
iums and water systems, but not in large 
enough numbers to quickly convert the toxic 
ammonia into relatively harmiess nitrate. In 
a well-managed tank, these bacteria thrive on 
the walls and other surfaces, but not in the 
water itself, because they must be attached 
to some kind of solid material in order to grow 
and multiply. There are not enough surfaces 
in an aquarium to provide “homes” for suffi- 
cient numbers of nitrifying bacteria to keep 
the concentration of ammonia as low as it 
needs to be, that is, virtually zero. One of the 
principal functions of a filter is to provide 
living space for nitrifying bacteria, and count- 
less numbers of them cover the grains of sand 
or gravel of the filter bed. In the future, other 
ways of eliminating ammonia may be found, 
but biological filtration is now the only prac- 
tical way to do so. 

In addition to the solid surface they require, 
nitrifying bacteria need oxygen; the water 
should be aerated both betore and after filtra- 
tion — afterwards in order to replace the oxygen 
used up by the filter bacteria. Nitrifying bac- 
teria are slow multipliers (as compared with 
many other bacteria), and cold temperatures, 
acid waters, high salinity, and lack of calcium 
slow them down even more. Whenever an 
aquarium or a water system is put into opera 
tion, the number of animals put into it ought to 
be limited until the filter has acquired its full 
complement of nitrifying bacteria, A “healthy” 
filter is essential to a “healthy” closed aquar- 
ium water system and vice versa. 

The longer the aquarium or water system 
is in operation, the greater the amount of 
nitrate that accumulates in the water. Although 
certain aquatic bacteria (denitrifiers) change 
nitrates into nitrogen gas and thus eliminate 
the nitrogen from the system, this process 
does not take place rapidly enough to prevent 
the buildup of nitrate in aquarium water. More- 
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Fig. 5 Simplified diagram of the aquarium water system. 


over, there are other less well-known sub- 
stances that accumulate in the water in which 
animals are living. None of these is at all as 
toxic as ammonia, but they do have an inhibi- 
tory effect, especially on marine invertebrates. 
The only practical way to get rid of them, at 
the present state of aquarium technology, is 
by replacing part of the water at regular inter- 
vals. This is the procedure used by home aquar- 
ists who want their fishes to reproduce. By 
keeping the concentration of nitrates (and 
undoubtedly other inhibiting substances that 
were not measured as well) below 10 parts per 
million with regular replacements of fresh sea- 
water, the London Aquarium has been able 
to maintain marine invertebrates it otherwise 
found impossible to keep alive. 

Another cumulative change that takes place 
in aquarium water is an increase in acidity. 
Oxidation is a process essential to all life, and 
oxidation is an acid-producing process. Aquat- 
ic animals produce carbon dioxide, which 
becomes carbonic acid in water. All of their 
other waste products are eventually oxidized 
by bacterial action, and this, too, produces 
acid, In order to prevent the aquarium system 
from suffering from acidosis, it must be alka- 
lized, This is absolutely essentis! for closed 
seawater systems and is usually accomplished 
by keeping the water in very close contact 
with some form of calcium carbonate (coral 
sand, calcite, marble chips, bivalve shells). 

Proper aquarium water quality depends 
primarily on the following factors: 

* Chemically inert material 

* Suitable source of water 

* Adequate circulation, aeration, 
tration 

* Cleanliness, achieved mostly by avoiding 
overcrowding and overfeeding 


and fil- 





* Control of waste end-products by filtra- 
tion, alkalization, and dilution 


Water Systems 


The water system includes, in whole or part, 
the incoming tine, a clarifying or sterilizing 
unit if required, storage reservoirs, the pipe- 
lines furnishing types and temperatures of 
water serving the display tanks, the display 
tanks, inflow and outflow and drainage, and 
filters. 

Piping should be of nonmetallic materials. 
Water should come in contact with metal only 
as absolutely necessary. Metal or other piping 
may be used to serve cetaceans, seals, pen- 
guins, and aquatic reptiles, but expensive 
replacement may be necessary because of 
corrosion, (See Figs. 4 and 5.) 

1. Open system (use and waste). This meth: 
od is the least complicated and least trouble- 
some provided an adequate source of ex: 
cellent disease-free water is available. The 
requirement that metal not come in contact 
with water may not be quite so important here, 
as the animals are exposed to water that has 
passed over the metal only once and as the 
toxicity potential decreases due to the forma- 
tion of inert oxides, etc., on the interior of 
metal pipes, thus forming an insulating barrier, 
but corrosion is a factor to be considered. 

Economics must be considered when water 
is to be discarded after one use. As a general 
rule of thumb, the average display tank of spec- 
imens loaded at the rate of 1 Ib. of fish per 
100 gal of water should have 4 turnover or 
replacement rate of one volume each one to 
two hours. If the gallonage of all display tanks 
is 100,000 gal, a flow of 50,000 to 100,000 gal 
per hour would have to be maintained, Thus, 
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Fig. 6 Typical vanishing side wall tank installation. 
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1.2 to 2.4 million gal would be required each 
24 hours. An added cost would arise if some 
waters had to be heated or cooled. 

When wateris used only once and discarded, 
the rate of turnover usually need not be as great 
as in closed systems, a8 waste products from 
the specimens are continually carried away. 

it should be noted that the rule of thumb 
cited above is just that. Many species of fish 
can be loaded heavier, and some species, par- 
ticularly invertebrates, may require a more 
rapid turnover of water. 

2. Closed system (recirculating total sys- 
tem), Water continuously enters the display 
tanks and the overflow returns to the reser- 
voirs after passing through filters. In theory, 
this method requires only the replacement 
of water lost by evaporation or in the process 
of cleaning a tank or backwashing a filter. How- 
ever, seawater should be replaced at the rate 
of one-third of the total volume every two 
weeks, if possible. If this cannot be done, mon- 
itoring of nitrite, nitrate, and ures buildup 
becomes very important. 

One serious disadvantage in a closed system 
is the real possibility of disease organisms 
from one tank being carried to all tanks. Fil- 
tration will not remove many of these. Uitra- 
violet radiation or passage through a reverse 
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osmosis process, however, is effective in 
removing or destroying organisms both desir- 
able and undesirable. Reverse osmosis cannot 
be used with salt water. 

3. Closed system (recirculating individual 
systems). Each display tank is provided with 
its own recirculating water system. Filling 
and minor replacement is from the main sup- 
ply lines. In operation, the overflow passes 
through a biological filter and is pumped back 
to the display tank. Desired temperature range 
can be maintained by cooling or heating units 
placed in the filter or line. 

In the recirculating systems, the main supply 
lines of water, preferably overhead, also are 
continually circulating at a low rate to preclude 
dead water and the growth of organisms in the 
pipes. 

The plans for the National Fisheries Center 
include the above system (3). The city water 
supply contains traces of zinc and copper, 
detergents and chlorine. After all display and 
reservoir tanks are filled (approximately 3.5 
million gallons) the replacement water esti- 
mated to be required is 100 gallons per minute. 
It is planned to pass this incoming water 
through the reverse osmosis process to remove 
the metals and detergents, The chlorine will 
be removed by aeration or charcoal filtering. 


Fiber gloss tank 500 gallons, 
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Display tanks of up to 2,000 gal can, for 
some species, be recirculated through bottom 
filters with water circulation controlled by 
air-lift pumps. 

In recirculating systems it is desirable to 
replace at least 10 percent of fresh water and 
at least 40 percent of salt water each month 
to avoid s buildup of harmful substances. Usu- 
ally a greater amount than this is replaced 
when the display tanks are regularly cleaned 
and filters backwashed. 


Display Tanks 


Tanks for the display of aquatic specimens 
are expensive. Materials in tanks for seawater 
must be more carefully chosen than for fresh 
water. Nevertheless, all tanks should be made 
of inert material to the greatest extent possible. 

Ideal tanks are those that are least costly, 
light in weight, readily altered or drilled, inert 
in seawater, with hard and smooth interiors, 
among other things. No currently available 
materials from which tanks may be produced 
have quite all the foregoing desirable features, 
For smaller tanks (up to about 2,000 gal), fiber 
glass or plastic-impregnated plywood appear 
to be quite satisfactory. 

A number of companies manufacture fiber 
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glass aquaria or holding tanks. Moreover, 
some of these will fabricate to specifications. 
it is desirable to plan to install tanks of stan- 
dard sizes, preferably those that are available 
“off the shelf" or for which fiber glass-fabri- 
cating forms are still available. 

Fiber glass is completely inert, is light in 
weight, and can be readily altered and drilled. 
Some experience by aquarium personnel will 
permit them to make repairs. It is quite possi- 
ble, with an experienced technician, for an 
aquariunr to fabricate its own tanks of rein- 
forced fiber glass. 

For larger tanks, reinforced concrete, steel 


Cross section 


plate, or some other substantial and suitable 
material will be required, 

Concrete tanks should never be poured as 
an integral part of the building. Each such 
tank should be an independent unit, capable 
of being broken up and removed without 
damage to the building. 

The design of tanks should consider the 
problems of drainage, cleaning, viewing, etc. 
Some tanks, because of the specimens to be 
held therein, may require special features, 
@-g., Scuppers at the surface to remove oily 
film produced by some foods. Rapid drainage 
is desirable. It is preterable that gravel or sand 
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not touch the viewing glass. Disappearing 
side walls may be desired (Fig. 11.) 

All concrete and metal surfaces should be 
coated with an epoxy sealer. This will continue 
to seal the inevitable hairline cracks in con- 
crete, and thus prevent seawater (particularly) 
from attacking the reinforcing iron. (If possible, 
Monel bars should be used.) The seal also 
inhibits the growth of algae. Color may be 
added to the epoxy. Epoxy may also be used 
with sand to provide skidproofing for wet 
floors, ramps, etc. Careful application of 
epoxy paints over concrete will prevent blis- 
tering. 


INDOOR COURTS AND BUILDINGS 
Number of People Per Court 


An indoor facility generally has a capacity of 
125-150 members per court, since the indoor 
court is available at least 14 hours per day, 7 
days a week. There are some players who show 
up infrequently, while others wish to play 5 hours 
or more per week. Most sets played are doubles 
and require four people per period, 


Site Selection 


As previously suggested, a site should be selected 
which is reasonably level to avoid excessive grad- 
ing problems. It should be sufficiently large to 
allow expansion of the number of tennis courts, 
the club facilities, and parking and still allow suffi- 
cient room for required setbacks of the building 
from the lot lines. The site should be properly 
zoned for tennis establishments, located as close 
as possible to the active tennis playing group 
in the community, preferably within 15 minutes 
driving time. Availability of utilities at low cost 
is highly desirable. Restrictions on height and 
types of construction should also be considered 
when choosing the site. 


Clubhouse Facilities and Layout 


It is generally more economical to place courts 
side by side if there are less than six. It then 
may be feasible to place three courts side by 
side and the additional courts end to end with 
the first three. Of course, the shape of the prop- 
erty may dictate the shape of the building to 
be constructed. 

The person in charge should be able to see 
everyone who enters or leaves the building and 


Community Tennis Facilities Operations, Robert M. 
Artz, National Recreation and Park Association, Inc., 
Arlington, Virginia, 1972. 


goes to or from the locker rooms; it is difficult 
to see what is happening more than four courts 
away. A side-court control point is preferred. This 
position allows the person in charge to see all 
that is happening without interfering with play. 

It is highly desirable to separate the teaching 
court from adjacent courts by a divider net to 
prevent balls from interfering with play in prog- 
ress. The divider net can be located directly over 
the outside alley line of the teaching court or 
there should be a minimum of 10 ft on each side 
of the divider net to the nearest outside alley 
line. 

Players should be able to get from locker rooms 
to their court out of sight of players on adjacent 
courts. Men's and women's locker rooms generally 
contain seven to eight lockers per court. Generally 
1 to 1% showers per court is sufficient in the 
men's locker room; % to 1 shower per court 
(with private dressing booth) is generally sufficient 
for the women’s locker room. 


Building 


The tennis court building should be 120 ft in the 
clear to accommodate the length of the tennis 
court and the space behind the end lines. The 
walls behind the courts should be a minimum of 
16 ft high and the center of the building over 
the net should be a minimum of 35 ft in the 
clear. For safety any structural members project- 
ing into the playing area should be padded with 
foam rubber or other shock-absorbent material 
from a point 18 in above the floor to a point 6 
ft above the playing surface. 


Court Surfaces 


All surfaces used outdoors can be used indoors. 
However, certain types of porous courts require 
the addition of moisture on a daily basis. Adding 
moisture to the air will make it humid and may 
create condensation problems on the structure in 
the colder climates unless adequate precautions 
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are taken to insulate the outside surfaces. Be- 
cause frost is not a problem indoors, the court 
base can probably be reduced in thickness to 
save money. Indoor courts should also be level. 

Hard courts may be used for other purposes, 
and porous courts can be covered for other uses 
or repaired if abuse is minimal. But nonporous 
cushioned courts cannof be used for any other 
purposes. 


Lighting 


Lighting may be provided by incandescent, fluor- 
escent, mercury vapor, or quartz lighting fixtures. 
Lighting intensities should be above 50-foot can- 
dies for tournament and club play and above 
30 foot-candles for recreational play. It is desira- 
ble to shield the player as much as possible from 
a direct view of the light source, and some lighting 
should be directed upward to reduce the contrast 
between lighting above and below the lighting 
fixtures. When louvres are used under fluorescent 
lights, they can be protected by an expanded 
metal screen. Natural lighting may create more 
problems than it cures, 


Other Considerations 


Gas or electric radiant units, hot-water perimeter 
fin-tube units, and warm-air distribution duct sys- 
tems provide the most uniform heating. Unit heat- 
ers can also be used. If air conditioning is to 
be considered, a duct system might be utilized 
for both heating and cooling. 

Ventilation should meet local building codes. 
If no code exists, it is considered good practice 
to provide 4 to 1 air change per hour. 

The ceiling of the court area should be a light 
color, There should be no contrasting colors for 
structural members. The background behind the 
courts should be a medium or dark color for 8 
to 10 ft above the playing surface. 
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By ROBERT L. KNAPP, AIA, Charles Luckman Associates, New York 


There are three primary sets of requirements 
which the sports arena designer should clearly 
detine and then keep in proper focus during 
the design/planning process. They are: 

1. General planning requirements 

2. Spectator requirements 

3. Operation/management requirements 

On occasion, conflicts will develop among 
these criteria as the attempt is made to find 
the optimum solution to a particular set of 
problems—as for example between providing 
@ maximum seating capacity for a large variety 
of events and perfect sight lines for all specta- 
tors. As these conflicts develop, the designer 
should be alert to them and promptly com- 
municate alternatives to his client. In this 
manner o serious evaluation can be made of 
the alternatives at the appropriate stage of 
the design/planning process, thus allowing the 
flow of work to proceed smoothly with mini- 
mum wasted effort. 


GENERAL PLANNING REQUIREMENTS 
Projected Uses 


Among the first program criteria to be deter- 
mined regarding multipurpose arenas is the 
list of projected uses or events which are 
intended to be booked into the serena. Many 
events require their own unique features or 
support facilities which if not included in the 
original design and construction prove very 
difficult and costly to provide at a later date 
(@.g., inserts in playing floor surface for anchor- 
ing circus rigging). Some also have fixed 
dimensional or space requirements which 
must be accommodated and checked for sight 
lines. A list of the more common events cur- 
rently being held in multipurpose arenas 
follows (Figs. 1 to 6): 


Horse show 
Rodeo 

Bicycle racing 
Rock concerts 


Ice hockey 
Basketball 
Boxing/wrestling 
Indoor track 


Tennis Stage events 
Circus Conventions 
Ice show Exhibitions 
Roller derby 

Seating Capacity 


The establishment of maximum seating capac- 
ity should be carefully evaluated prior to start 
of design. Several factors are important in 
making the determination including: 

1, Market area 

2. Professional franchises 

3. Sponsor/owner 

4. Budget 

5. Viewing distance limitations 

The market area, whether it falls within a 
large metropolitan region or a small college 
town, should have an influence on determina- 
tion of optimum seating capacity. The overall 
size of the market area radius will depend not 
only upon total area population but largely on 
available highways and mass transit facilities. 
The nature of the potential audience must also 
be analyzed as to income levels, spending 


habits, and recreational preterences. The avail- 
ability of competing arenas or other attractions 
will also be a factor. 

The growing popularity of professional 
sports in the United States is perhaps the big- 
gest impetus to the construction of new arenas, 
The professional hockey and basketball leagues 
require prospective new franchise owners to 
provide arenas of specified capacity and 
quality. These regulations should be checked 
specifically at the start of any design program, 
but in general terms of capacity they have 
specified 15,000 to 18,000 seats. 

The nature of the owner or sponsor of any 
new arena will have some influence on the 
capacity decision. College or university arenas, 
except those with a history of top basketball 
teams and enthusiasm, will tend to warrant a 


capacity of 12,000 to 15,000 seats. A municipal 
arena with one or more professional teams 
as tenants will tend to be larger as stated 
above. Also arenas built privately as profit- 
making ventures will tend to be even larger, 
as well as to book a wider variety of attractions. 
Their economic success depends largely on 
creative and energetic promotion to keep “dark 
time” to a minimum. The operator of a munici- 
pal arena will be under somewhat less pressure 
to show a profit as the subsidization of oper- 
ating deficits can be rationalized against the 
peripheral revenue an arena may bring to a 
locality through increased property values and 
business income from arena patrons. 

In cases where an overall construction 


budget has become fixed prior to any physical 
planning or programming, 


this alone may 





Fig. 1 


Fig. 2 Basketball. 
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establish the maximum capacity. Construction 
costs and circumstances vary too widely to 
attempt to quote here any cost per seat figures 
that would not be misleading. Estimates should 
be made at the completion of any schematic 
solution to test the scheme against the budget 
target. If reductions must be made, they should 
be balanced between capacity and quality. 
Too often it is a shortsighted decision to hold 
on to capacity at the sacrifice of material and 
systems quality which will have long-term 
penalties in operating and maintenance costs. 

Possibly the most relevant factor in the 
determination of maximum capacity is that of 
optimum viewing distance. The limitations of 
normal visual acuity make any seating falling 
outside a radius of 200 ft from the center of 
action increasingly marginal. Although the 
Houston Astrodome and other planned en- 
closed stadiums either do hold or are promot- 
ing the inclusion of arena events, their success 
in terms of spectator satisfaction is less than 
ideal. Hf the 200-ft limitation is adhered to. 
together with a seating height limit above the 
floor of 65 to 70 ft (the resultant of sight-line 
angles and code limitations on riser heights), 
the maximum capacity will prove to be from 
20,000 to 22,000. 


Plan Configurations 


One of the earliest decisions to be made in 
the design/planning process must be that of 
the basic physical form of the arena seating 
plan. The relative merits and problems of four 
plan forms in Fig. 7 will be discussed: 


Straight Rows Ends and Side The straight-row 
arena is the simplest and moat economical of 
all possible seating configurations. Most 
early gymnasiums with spectator seating took 
this shape, many utilizing fold-away bleachers 
or platforms which are readily adaptable to the 
straight-row plan. There is also minimum waste 
of seating area due to the absence of wedge- 
shaped sections between sisies. The seating 
sections are of course rectangular between 
pairs of peraliel aisles. The aisle spacing can 
be set based upon the desired seat width and 
the maximum seate allowed between aisles, 
and it will remain constant for all rows. In e 
mall arena tailored sround the size of o baskot- 
Fi ball floor this shape is perfectly satisfactory. 
ig. 4 Track. However, in o larger multiuse space where the 
rows would be straight for the length of ice 
hockey (200 ft or more) spectator viewing 
probleme will begin to develop. As an example, 
@ person spitting in seat X will be required to 
swing hie line of sight laterally from left to 
right far enough to see both goals on the 
hockey ice. The view to the right requires o 
Il Ii] ; 7 : quite extensive movement (approximately 60° 











| from a@ straight-ahead position). This will not 
ss35 53544 4 14 Jid4 t only prove uncomfortable to the viewer (and 

177 17] many seats are worse than X in this regard) 
but visibility is additionally impaired the further 
the spectator must look left or right, This will 
be discussed at a4 later point dealing with sight 
lines and referred to as the “picket fence 
effect.” 


Straight-Row Sides and Curved-Row Ends This is 
perhaps the most commonly employed plan 
for arenas now in use. It maintains the econ- 
omy and efficiency for a good portion of the 
seating paralleling the playing floor but takes 
the end seats around in a circular configu: 
ration from a radius point near each end of the 
floor. If the two radii are located well short of 
the ends of the hockey ice, thus keeping the 
straight rows as short as possible, o spectator 
Fig. Stage events. in seat Y will have been relieved of much of 
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the discomfort of seat X in Fig. 1. The maxi- 
mum lateral movement for Y, which is now 
located in the curved area, is about 45°. Also, 
the line perpendicular to the seat falls much 
nearer to the center of the floor or the average 
center of activity for most events. 


Straight Rows, and Sides with Diagonal Comers This 
plan configuration, also quite common, has all 
the advantages and disadvantages described in 
Fig. 1. Only those seats in the diagonal corners 
have relief from the lateral head-movement 
problem inherent in the side seats. In terms of 
construction economy it is the least costly of 
any configuration with full-perimeter seating, 
lending itself to precasting or other methods 
of repetitive trend/riser fabrication. 


Circular Seating with Straight Rows at Side Lines 
Upon quick examination it would appear that 
a circular plan would be the optimum arena 
seating configuration. This might be true if all 
arena events were the size of a boxing ring and 








Type A 





Fig. 8 The Forum, Inglewood, California. 


seating could radiate outward and upward 
from a small central floor srea. However, the 
introduction of an 85 » 200 ft hockey rink into 
the scheme brings with it almost irresolvable 
problems. In order to clear the ends of the 
hockey rink the innermost full circular row of 
seats must have a radius of about 110 ft. The 
height above the floor of this first circular row 
can be set no greater than 3 to 4 ft if spectators 
in the end seats are to see the near goal. Thus 
if this 4 ft height is followed around the row to 
the center point of the sidelines, a seat at this 
point will be 58 ft away from the dasher with 
only 4 ft of elevation. The seats along the side- 
lines within the space formed by the hockey 
dasher and the first circular row pose the dilem- 
ma. There is space for about 18 straight rows 
of seats, but with only 4 ft of elevation at the 
rear row of this group each riser could be only 
2% in. This would be too low for adequate 
viewing by spectators in otherwise prime 


seats. If the reverse approach is taken and the 
height of the first circular row is established 
at an elevation appropriate for the sideline 
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seats, the height will be about 10 ft (18 rows 
at 7 in.). 

Following this 10 ft height around to the end 
of the rink would result in the first row end 
seats being 10 ft behind and 10 ft above the 
dasher—much too high for these spectators 
and those in the rows behind them to see the 
near goal. About the only possible way to 
employ this configuration is to omit the sec- 
tions of straight-row seating along the side- 
lines and set the circular bulkhead at the low 
elevation. This has been done in a few arenas, 
the Palazzo dello Sport in Rome being one, 
but is not likely to be adopted in a commercial 
arena due to the large loss of prime revenue- 
producing seats. There is in addition a loss of 
intimacy between spectators and the game 
activity, which is very desirable to maintain, 
when such a large void exists between them. 


Elliptical-Row Seating (Fig. 8) This configuration 
as illustrated for the Forum in Inglewood, 
California, and also used st Madison Square 
Garden in New York City has proved to be an 
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optimum plan shape for this type of multiuse 
arena. It is the best possible adaptation of a 
curved-row configuration, desirable to mini- 
mize lateral head movement to the governing 
size of an ice hockey rink. In both examples 
noted above, the outer perimeter of seating 
was carried to a circular outer wall line. This 
being done primarily to take advantage of the 
structural economies of a cable-suspended 
root system. The intersection of the elliptical 
seating form and the circular outer wall gener- 
ate an undulating line at the perimeter, The 
high point of this undulation, and thus the 
maximum number of rows, occurs along the 
sidelines, and the low point with minimum 
seating occurs at the ends of the arena. The 
radius of the outer circular wall was held to 
approximately 200 ft to stay within the practical 
limits of spectator visual acuity as discussed 
earlier. The elliptical seating form was devel- 
oped from circular arcs on a 4-center point 
system. Radius points for the two broader 
sideline curves fall 200 ft above and below the 
center line tor the tighter end curves. They are 
61 ft left and right of center. 

Madison Square Garden seating differs from 
the Forum in one respect—the addition of 4 
baicony (Fig. 9). As mentioned above, the main 





body of seating has an undulating intersection 
with the outer wall with a low point at the 
arena ends, Above these low end seats, space 
develops which can accommodate balcony 
seating. Madison Square Garden takes advan- 
tage of this option to gain maximum capacity. 
The balcony is given a circular configuration 
seven rows deep following the outer wail line. 
For a portion of the sideline sreas the balcony 
blends with the main body of seating rising 
from below but is kept separated by a continu- 
ous circumferential bulkhead. 


Seating and Sight Lines 


The study of spectator sight lines in section 
should proceed simultaneously with develop- 
ment of the arena plan configuration. Sections 
should be developed at both the arena axis and 
several intermediate points in any curved plan 
configuration to verify the arrival point of sight 
for the maximum number of seats. 


The “Picket Fence Effect” it is impractical to pro- 
vide riser heights sufficient for spectators to 
see over the heads of persons in the row im- 
mediately in front. it is assumed view will be 
between heads of persons one row in front and 


over the heads of those two rows in front. 
Looking straight ahead, a spectator will have 
a reasonable wide angle of vision between two 
heads immediately in front. However, the fur- 
ther one looks to the left or right following 
players’ action on the arena floor, the more this 
cone of vision between heads diminishes, It 
is the same effect as one gets standing a few 
feet in front of a picket fence. Looking straight 
ahead between pickets the view is little im- 
paired, but as the eye moves left or right, the 
pickets gradually appear to move together until 
at some point they appear to form a solid sur- 
face. It is for this reason as mentioned in dis- 
cussing alternate plan configurations that the 
curved-row plans are preferred over straight- 
row seating as they minimize the lateral view- 
ing angle and thus the picket fence effect, 


Two-Row Vision When plotting graphically or 
calculating sight-line sections, assume @ spec: 
tator's seated eye level at 3 ft 11 in. above tread 
elevation and 5 in, from eye level to top of head. 
In most arena situations the hockey floor size 
will be the most restrictive in determining prop- 
er sight-line profiles. If sight lines can be made 
to work for hockey, they will be more than ade- 
quate for all other smaller floor size events. 


80' Above Center of Arena 
But Never Less Than Horizontal 


To A.P.S. of Balcony Ideally 
Should Coincide With Top 
of Dasher Behind Goal 





Fig. 9 Balcony, 
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Plan 
Fig. 10 Vomitory — Type A. 


The arrival point of sight should be made to fall 
at the top edge of the near hockey dasher (3 ft 
6 in, above floor level). To graphically plot a 
series of sight lines, begin by assuming a 
height above the floor for the first row of fixed 
seats, This should be as low as possible to still 
accommodate temporary seating which will 
fall between the playing surface and the first 
fixed seats, Next extend a line from the arrival 
point of sight (APS) to the top of head of the 
first row spectator (tread height + 4 ft 4 in.). 
if you continue this line up and to the rear the 
distance of two rows, you will set the eye level 
for the third row of spectators. The trend 
height for this row will then be found by sub- 
tracting 3 ft 11 in. Tread heights are now es- 
tablished for the first and third rows; the sec- 
ond row will be midpoint between them. This 
procedure should be repeated for each succes- 
sive row working from the bottom up. When a 
full section of seating is plotted in this manner 
with all sight lines meeting the same APS, the 
section profile will have a slightly dished or 
bow! effect, with each riser height being @ frac- 
tion of an inch greater than the one below. For 


Alternate position of cross-Over-ainie: 
view restricted by pedestrians, 
Stair to upper level minimized. 
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the sake of construction economy, risers are 
grouped in sections of four or five of the same 
height before an increase is made. Several 
trials may need to be made to keep the overall 
profile within desired limits. Changes can be 
made in the original assumptions of first tread 
elevation and tread width which can alter the 
cross section as successive rows are plotted, 
For instance, if too high an elevation is selected 
as the lower row starting point, the upper rows 
may develop riser heights which exceed code 
limits, or the overall building height might 
prove too great, 


Tread and Riser Dimensions Tread width of rows 
should vary between 32 and 36 in. The wider 
dimension is generally used in the lower tiers 
of seats which are of shallow slope and where 
the extra comfort is commensurate with their 
premium cost. Any tread width below 32 in. 
should be avoided if possible especially if up- 
holstered seats are used. In addition to sac- 
rificing spectator comfort, narrower rows in- 
hibit travel to concessions at intermissions 
and prove more time-consuming for mainte- 
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Pipe rail in lieu of solid 
not to restrict view. 





Elevation 


nance personnel to clean. Riser heights will 
vary from 3 or 4 in. to 22, in. Generally risers 
can go up to 7\. in. before an additional step 
must be added in the aisle. Risers over 15 in, 
will require two steps and to accommodate the 
two steps the tread must be at least 36 in, wide. 
These tread and riser dimensions are accepted 
good practice but should be checked against 
local codes for specific situations. 


Aisle Width and Spacing Recommended aiste 
width is 3 ft 0 in. Spacing of aisles is usually 
every 14 to 15 seats. Where seating sections 
abut a wall or railing, the dead-end distance 
should not exceed 7 seats. Where aisles are ra- 
dial to one another in curved configurations, 
each seating section cannot exceed the maxi- 
mum allowable width at its upper or wide end. 
Thus some inefficiencies develop as at the low- 
er end of these sections only 7 or & seats may 
separate aisles. 


Crossovers — Width and Spacing Crossover aisles 
will be needed at one or more locations which 
run horizontally parallel to the seating rows 
and connect the vertical sisles with vomitories 
leading under the seating to exits and prom- 
enades. Again local codes should be consulted 
for specific requirements, However, crossover 
width should be between 4 and 6 ft depending 
upon spacing of vomitories. It should be kept 
in mind that a bulkhead will be required at 
the rear side of the crossover and the tread 
of the first row behind it raised to a height 
to allow sight lines not to be interrupted by 
the lower seats. Where site conditions permit, 
it is ideal to have both a lobby/promenade and 
# crossover aisle at or near grade level. The 
seating can then be split with approximately 
one-half below grade and one-half above, which 
very much simplifies exiting problems. Cross- 
overs at the top of balconies should generally 
serve not more than seven rows of seats. Aisles 
running up from a crossover and dead-ending 
at a wall or bulkhead should not serve more 
than 18 to 20 rows. 


Vomitories As stated earlier vomitory width and 
spacing will be governed by local code condi- 
tions. When they are used in connection with 
horizontal crossovers, stairs will be required 
to reach the first row to the rear of the cross- 
over which must be elevated 4 to 5 ft. Two 
types of vomitories are illustrated: 

Vomitory Type A (Fig. 10). Here « stair lead- 
ing to the upper seating flanks either side of 
the vomitory passage. These stairs are entered 
at their lower end before reaching the cross- 
over and thus minimize crowd congestion, Two 
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Plan 
Fig. 11 Vomitory — Type B. 


possible elevations exist for the crossover rel- 
ative to the seating tread levels. It can either 
be flush with the last row of seats on its front 
side or be one riser above this last row. The 
crossover at the lower level minimizes visual 
interference tor spectators in the upper seating 
from those walking the crossover and is the 
preferred alternative. The other option does 
reduce the height of the bulkhead and thus 
the number of steps required to reach the upper 
seating. Railings on these stairs and bulkheads 
should be solid for their lower portions with 
open pipe rail above. The total height should 
be kept as low as allowable to prevent sight 
line interference. 

Vomitory Type B (Fig. 11). This detail may 
be used either as part of @ full vomitory or as 
a stair access only to upper seating tiers. It 
is not as desirable as Type A in a vomitory 
situation, as the stairs empty into the traffic 
path between crossover and vomitory and can 
cause excessive congestion. 

Truck Access. Access to the playing floor 
surface for large trucks will be required at 
one or more points. Vomitories at least 10 ft 





Alternate position of cross-over-aisie: 
view restricted by pedestrians, 
stair to upper level minimized. 
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wide and 14 ft high should be provided at one 
end of the playing floor. Two are preferred 
in those arenas expecting to book circus per- 
formances to allow for the promenade of ani- 
mals and performers out one and in the other. 
Temporary treads and risers can be placed over 
these large vomitories to gain seating capacity 
when they are not in use. It also follows from 
the exterior to this floor level by some means 
as well as to the loading/receiving area of the 
building. Additional vomitories will be needed 
to give spectator access to and trom the tem- 
porary floor seating setups. Also required will 
be an opening or vomitory at one end of the 
arena floor to allow for the overrun for indoor 
track dash events. At least 20 yards should 
be available past the finish line of the 60-yard 
dashes for this purpose. 


Temporary Seating For most events some 
amount of temporary seating must be set up 
to fill in the gap between the fixed seating 
and the size of the playing surface or perfor- 
mance area. This will in some cases be flat 
on the floor or on shallow riser platforms. 


To minimize labor cost for setups, the largest 
amount possible of this seating should be on 
platforms which telescope out from the periph- 
ery of the fixed bulkhead line. Where riser 
heights ore sufficient to permit it, these seats 
can be left attached to the platforms and folded 
flat to allow stands to be pushed against the 
bulkhead wall. Where this is not practical, the 
seating and/or the platforms will have to be 
disassembled, stacked, and moved to storage 
areas in other parts of the building. 


Crowd Movement 


Great care should be taken in the design/plan- 
ning process to avoid building in situations 
which will inhibit the smooth flow of spec- 
tators through the public circulation spaces 
and to and from the seating areas. This should 
be true for normal traffic situations or avoid- 
ing panic in emergencies. Activities which in- 
volve spectators waiting in lines must have suf- 
ficient room so that circulation is not blocked 
behind them. Toilet rooms must be laid out 
so that peak usage at intermissions is handled 


as fast as possible to avoid backups within 
the rooms and the corridors, Shallow pitch 
ramps should be used wherever possible in 
lieu of stairs at floor level changes. If esca- 
lators are used, ample room must be provided 
at their landings. Blockages must not occur 
and force dangerous situations as more spec- 
tators are forced into the space as they are 
delivered by the moving escalator. The general 
pattern of circulation must be clear, orderly, 
and easily comprehensible by the spectators. 
Graphic aids will help as discussed later, but 
they cannot overcome built-in planning flaws. 


Building Codes 


Code requirements relating to arena planning 
will be primarily concerned with exiting and 
seating circulation, It will be found that where 
they exist at all, regulations will vary widely 
from one locality to another, Many codes do 
not have any references to arenas at all, and 
interpolations must be made between speci- 
fications for theaters and outdoor stadiums. 
When this is the case, the designer's assump- 
tions should be checked at an early stage with 
local building officials to avoid changes after 
final drawings are complete. 


SPECTATOR REQUIREMENTS 
Seating 


Most arenas now being built are employing 
theater-type upholstered seats. The minimum 
recommended width is 19 in., and they should 
vary up to 23 in. center to center for the prime 
areas, In the wedge-shaped sections in curved 
rows, a mix of widths is usually used to make 
the ends of each row come out as flush as 
possible. Where risers ore 5 in. or over, seat 
stanchions should be riser-mounted to facili- 
tate cleaning. Seats should be self-rising with 
perforated acoustical treatment on the seat 
bottoms. 


Concessions 


Concession stands for food, beverages, sou- 
venirs, and coat checking should be provided 
st convenient locations in the promenade areas. 
Counter areas should be as long es practical 
ond if possible recessed in alcoves to prevent 
backup of patrons into circulation spaces. Stor- 
age apace should be provided immediately ad- 
jacent to each counter area so that food items 
can be restocked to the sales area during a 
game or performance without # trip to the 
central supply point, If it is contemplated by 
the arena management that an outside con- 
cession firm be brought in to run the operation, 
it should be selected as early os possible and 
participate in the planning process, If the firm 
is an experienced national operation, it will 
have strong points of view on counter loca- 
tions, size, visibility, and utility requirements 
among others. If not built into the original 
building, the concessionaire’s desires will like- 
ly prevail at a later date and unsightly and 
costly additions result. 


Toilet Rooms 


Sete of men's and women's reat rooms should 
be provided at one or more locations on each 
public level. Their layout must provide for peak 
loads during the 15- to 20-minute Intermission 
periods when hundreds of patrons will pass 
through seach room. It is ideal if a one-way 
traffic flow can be developed with an in and 
out doorway separated by some distance. With- 


in, the space should be divided with the water 
closets and urinals located near the entrance 
and the lavatories in a space near the exit. 
Also it is desirable if possible to design each 
toilet room so that half of the space can be 
closed off by some means during events of 
small attendance. This will save a good deal 
of operating cost for cleaning. Plumbing-line 
capacity should be studied carefully for peak 
use and generous pipe spaces with good ac- 
cess provided. 


Graphics 


A good graphics and signing control program 
is important not only for an attractive appear- 
ance, but for controlling and expediting crowd 
movement. Signing can help establish a clear 
pattern of movement which can easily be com- 
prehended by the patrons. Seat colors in the 
arena can be keyed to ticket colors to identify 
the various areas or categories of seating. This 
can be done on # horizontal basis with rings 
of seats changing color as they change from 
one price category to another. Or the arena 
can be divided into quadrants each with its 
own color key. In cases where the arena sits 
within a large parking field, this color system 
may even extend to the exterior and guide 
patrons to the proper entrance as they park 
and approach the building. Within the seating 
area, signs designating sections, rows, seate, 
etc., should be large, clear, and located in 
easily read places. Signs for rest rooms, con- 
cessions, telephones, etc., should also be of 
good size and clear and consistent in style. 
In the lobby ticketing area, space must be 
provided for coming attraction signs, current- 
event pricing, and seating plans for various 
event setups. It hes proved successful asiso 
to have a scale mode! of the arena senting 
including colors and section identification with- 
in the ticket sales area to assist patrons with 
their ticket purchases. 


Scoreboard 


Two basic types of scoreboards are in common 
use. The center-hung 4-sided type is one, wall- 
mounted single-faced the other. The central 
type is usually on « drop cable system which 
allows it to be lowered to the floor for main- 
tenance. The central speaker cluster can also 
be combined with this type scoreboard, but it 
should be checked early whether the same sus- 
pension height is appropriate for both score- 
board visibility and sound distribution, When 
the wall-mounted type is used, at least two 
units will be required so that all spectators 
will have e proper view. Very often the building 
management will arrange for advertising dis- 
play to be incorporated into the scoreboard 
design as s revenue-producing device. If so, 
the decision should come as early as possible, 
as it will have obvious effect on size and de- 
tailing. The boards, of whichever type, must 
have provisions for the major sports that are 
likely to use the arena and have a portable 
control console that can operate from several 
positions depending on the sport involved. 


Public/Private Clubs 


Most new arenas will include a club or res- 
teurant facility. These are often tied to the 
purchase of season tickets and their use re- 
stricted to these patrons. Capacity might vary 
from 150 to 300 people. This facility should 
be located within easy reach of the seating 
area and also be accessible to patrons at hours 
other than when the building ie open to the 
general public for events. If an outside con- 
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cessionsire is involved for the arena, it will 
also likely manage this club. A typical com- 
mercial kitchen will probably be required and 
should be so located as to be easily serviced 
from the central trucking/receiving ares. This 
kitchen may also serve to cater food to other 
parts of the building such as the owner's suite 
and press lounge. 


OPERATING REQUIREMENTS 
Administrative Offices 


Areas for the building manager, accounting, 
personnel, booking, publicity, and engineer 
are generally provided within the building. In 
addition, office space may be required for the 
various teams who use the building, whether 
they are only tenants or are owned by the arena 
owner. Additionally, office space should be 
available for use by shows booked into the 
arena for an extended period (circus, ice shows, 
etc.). Also, the owner of the arena, if it is a 
private venture, will usually require 6 suite 
of rooms including his office, private bath, 
and a conference/meeting room suitable for 
entertaining dignitaries. Food may be catered 
to this area from the central club kitchen; thus 
it should be within easy access. it is possible 
in some instances that a portion of the offices 
mentioned could be located in other space re- 
mote from the arena. This decision and a full 
program of office requirements should be de- 
veloped at an early stage of the design/planning 
process, 


Ticketing Facilities 


This area will vary depending upon the in- 
tended scope of events to be booked. However, 
in most situations, ticket booths will be re- 
quired in the lobby sree or an outer lobby, They 
should be accessible to the public during non- 
event periods without losing security to the 
remainder of the building. Madison Square Ger- 
den has 25 booths, the Forum, 20. Immediately 
to the rear of the booths should be a large 
ticket room for storage and sorting advance 
ssle tickets. Also required will be a money 
room with vault, group sales office, ticket man- 
ager's office, and a work area for storing event 
posters and making up ticket pricing boards. 


Storage 


Large bulk storage areas will be needed for 
a variety of uses. The temporary seating setups 
for the arena floor will require space to store 
both chairs and riser platforms. These are usu- 
ally stacked on metal pipe racks as high as 
ceilings will permit and handied with forklift 
trucks. Space for storing the hockey dasher 
boards and glass, basketball floor and goals, 
and indoor track must also be provided. All 
of these should be so located relative to the 
arena floor as to minimize time and cost for 
the setting up of each event. 


Locker and Dressing Rooms 


if the arena ia the permanent home of two pro- 
fessional teams (hockey and basketball, for ex- 
ample), a psir of separate home team dressing 
roome will be required (Fig. 12). As illustrated, 
the teams can share toilets, shower room, @ 
training area, and the trainer's office. The hock- 
ey dressing area should be somewhat larger 
than that for the basketball dressing area be- 
cause of larger team size and more cumbersome 
equipment. A pair of rooms for visiting teame 
somewhat smaller than the rooms for home 
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Visiting team 


Storage | Drying 


To arena 


Fig. 12 Dressing rooms. 


teams, can be located adjacent to or nearby 
with home team roomsas shown. Several smaller 
dressing and interview rooms should be planned 
in this area. Some can be for individual use, 
others for four to six people, and each with 
appropriate toilet facilities. All these spaces 
should be located at arena floor level with 
convenient vomitory access to the playing 
floor, Public exiting traffic should be routed 
away from the dressing area corridors. 


Press Facilities 


A press workroom with adjacent Teletype room 
and toilet should be located near the lower 
seating area. It is also desirable to include a 
Jounge in this group with facilities to set up 
a small bar and food service from the main 
concession kitchen. A small photographer's 
work area and darkroom should also be pro- 
vided at the arena floor level. Location of the 
press seating varies widely. Many arenas which 
have been built with elaborate press booths 
high above the floor have discovered them 
unused, reporters preferring to sit at court- 
side near the action. Radio and TV announcers, 
however, usually prefer to sit high for an over- 
all view of the action, Booths for this purpose 
can be located over vomitory openings or sus- 
pended from the ceiling or balcony structure. 


Concession/Vendors’ Storage 


Large bulk storage areas will be required for 
the concessionaires supplies of dry food goods, 
beveragés, meat, general supplies, souvenirs 
and programs. This may include walk-in refrig- 
erator space and cold rooms as specified by 





Visiting team 


v To arene 


the operator. Also needed will be a concession 
manager's office, a security area for counting 
money and o vault. Ample vendors’ stations 
will be needed at several points sround the 
arena. They must be located within easy reach 
of the seating and be laid out to allow fast 
refill of the seat vendor's stock. Separated in- 
out doors are helpful. 


Employee Toilets/Lockers 


As seen from the following space allocation 
summary, several categories of employee spaces 
will be necessary. General cleaning and main- 
tenance help, ushers, and concession employ- 
ees each need separate toilet/locker facilities. 
As local conditions might warrant, space may 
also be needed for security guards and parking 
lot employees. Definitive space needs for each 
group will depend upon a management analysis 
of the numbers of staff required. 


Television Broadcasting 


Facilities appropriate for the telecasting of 
events are an important ingredient of all new 
arenas. Consensus as to number, location, 
height, and angle of camera positions is hard 
to find, especially if several networks or local 
stations are likely to be working out of the 
building at various times, However, an attempt 
should be made during the design/planning 
stage to meet with those broadcasting groups 
most likely to use the building and build in 
as much as possible such items as camera 
platforms and cable runs, Primary use of tele- 
vision in any arena will be for sporting events 
rather than stage or performance-type shows. 


Camera locations for hockey and basketball 
should all be from the same side of the playing 
floor with one position high at center ice (at 
Madison Square Garden it is 64 ft above the 
floor and 120 ft back from the near dasher) and 
other positions at low level covering center 
ice and each goal. Space will also be needed 
for the station's remote truck, preferably at 
the building truck area, or a permanent TV 
moniter room. Any cables from the various 
camera positions will terminate at this point 
whether built-in or separately laid for each 
event. A built-in cable system which can be 
used by any station's crew is obviously de- 
sirable, as it prevents the unsightly view of 
large bundles of cable as well as avoids inter- 
ference with circulation at the cross aisles 
and vomitories. 


SPACE ALLOCATIONS 


The following space allocations for the Forum 
in Inglewood, California, an arena of 18,424 
seats, can serve as @ planning guide and check- 
list of required facilities: 


Area, sq ft 

1. Play floor surface 26,900 
2. Lobby promenade 20,000 
3. Concession stands 2,500 
4. Public toilets 4,800 
5. Home team lockers/ toilets 4,300 
8. Visiting team lockers/ toilets 2,100 
7. Dressing/interview rooms. 1,200 
8. Press work area. . ; 600 
9. Darkroom .....,.... error 150 
10. Men employee toilets/lockers. . . . 1,200 
11. Women employee toilets/lockers . 700 
12. Men ushers' toilets/lockers . . 400 
13. Women usherettes' toilets /lockers 600 
14. Men concession toilets/lockers : 350 
15. Women concession toilets/lockers. . . 500 
16. Truck dock 4,500 
17. Receiving area sai 1,300 
18. Storage — bulk coed ree 8,800 
19. Storage —concessions/vendors . . . . 6,000 
20. Storage — temporary seating. .. - - . 6,600 
21. Storage —dasher glass . : 250 
22. Ice machine. é arate 250 
23. Administrative offices . . 9,000 
24. Ticketing facilities . ; 7,000 
25. Private club dining and kitchen 


26. Pay telephones — 22 booths 


PUBLIC GOLF COURSES 


Ideally the golf course should be designed 
and constructed so no major alterations ever 
will be required. However, even the greatest 
of golf courses have been revised and the 
organizers of a new golfing enterprise need 
not expect that their course will be the one 
in the world that will not eventually need some 
changes. 

It always is advisable to engage the services 
of s competent golf course architect. Even 
if funds do not permit initial construction of 
the course so it will be completed with all the 
trapping of a finished course, the qualified 
architect's plan will provide for later inatalla- 
tion of traps as money is available and the 
course will develop according to a wise plan 
instead of being » rather expensive and unsat- 
istactory exhibit of inexpert experiments. 

There are many instences, particularly in 
rural areas, where the budget is limited. 
Services of » professional golf course architect 
may seem unnecessary. But knowhow is 
extremely important in planning end building 
a course, It is a wise investment to have some- 
one experienced lay out the course, and 
especially to oversee construction. 

Golf architectural! authorities remind us 
that Neture is the beat golf architect. The 
famed courses of Scotland which now are 
fundamentally as they were almost a century 
ago are proof that small town golf club orga- 
nizers can do a great job if they are fortunate 
in selecting—or having available—sites that 
fit golf. Natural hazards make the most inter- 
esting and easiest and cheapest maintained 
hazards. The genius of the golf architect often 
shines brightest in his use of these natural 
features of terrain in providing shot problems. 

But in many instances the ground is flat 
and without trees. The problem then is to 
provide a layout that will call for every sort 
of a shot that the best courses demand and 
that is usually done, as far es possible, simply 
by judicious variation in length of holes. 

Such tremendous advances have been made 
in mechanical moving of earth that at even 
the flattest of sites not much money is required 
to move enough soil to elevate a green, taking 
the earth from locations where grassy hollows 
or areas for sand traps ere left as improve- 
ments in the design of the course. 





Selection of Course Site 


The golf architect usually considers a number 
of prospective sites for s course and selects 
the one that, at reasonable cost of land, can 
be converted into a good course at minimum 
construction cost and maintained properly 
at minimum expense. 

Size of property is important. For a 9-hole 
course, 50 acres is generally considered the 
minimum, end 110 acres for 18 holes. Even 
these areas involve risk of injury of players 
playing parallel holes. For the better courses, 


and Building the Golf Course, 
‘olf Foundation, Inc., Chicago 
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80 acres for # 9-hole course and 160 for 18 
holes is about right. Irregularly shaped plots 
often afford opportunities for most interesting 
course design. 

Land shouldn't be too rugged. A gently roll- 
ing area with some trees is preferable. Land 
thet is too hilly is tiring on players, usually 
necessitates too many blind shots and is more 
costly to keep well turfed. 

The course should heave practice fairway 
ares close to the clubhouse. Some public and 
daily fee courses have installed practice 
ranges, lighted for night use, adjoining their 
courses or alongside the highways, and from 
these ranges they get considerable income 
and develop golfers for day play on the courses. 


Accessibility 


Uniess absolutely unavoidable, a golf course 
should not be off the besten track. This is 
especially important in the case of o small-town 
course planning on having the green fees trom 
transients help to meet maintenance costs. 
Locate your course along the main highway 
into town. All other things being equal, design 
the course so one or two holes parallel the 
highway; it is good advertising. 

Another reason for not locating the course 
in an out-of-the-way spot is that the club should 
have good transportation for the members. 
It should be as near to town as possible, cost 
of land should be taken into consideration, 
and the main highway from town to the club 
should be one that is kept in good condition 
and is not merely a country lane, unpaved and 
liable to become impassable with every heavy 
rain. 


Soil Factors 


Condition of the soil is extremely important 
because in the final analysis the better the 
stand of turf raised on fairways and greens, 
the more satisfactory and more popular will 
be the course. The ideal golf course soil is a 
sandy loam, It is not impossible but is expen- 
sive to grow a good stand of grass on # heavy 
clay. Be sure to take the character of soil into 
consideration when choosing the site. 

Soil analysis of areas of the golf course 
site will be made at low cost by state agricul- 
tural departments or county agents. Consider- 
able helpful information can be supplied by 
state agricultural experiment stations and 
county agente in determining the most desir- 
able site from the viewpoint of good turf devel- 
opment and in recommending the grass seed- 
ing, growing, and maintenance program. 


Past Use 


Closely tied in with the above is the use to 
which the land has been put in the past. Is 
the plot a run-down farm where ae large pert 
of the plant food has been removed from the 
soil, or ia it rich in the elements that will be 
necessary for successful cultivation of turf? 
Has the land lain idie for many years or has 
it been intensively cultivated by ite farmer 
owner without his returning plant food to the 
soil? 
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The selection of property that has been well 
kept up as pasture land is highly advisable. 
Much money is saved in putting the course 
into excetlent condition, Frequently the scenic 
attractions of a site are such that to the suscep- 
tible and uninformed organizers of a golf club, 
they totally outweigh soil conditions, A happy 
balance should be maintained between both 
factors. Pick a site which will offer no serious 
handicaps to the attempts of the club to grow 
@ stand of grass and maintain it thereafter. 


Power and Water Availability 


Water and power are absolute necessities 
for any modern golf course. Even in the small- 
est communities, grass green courses with o 
clubhouse sre being built. To water only greens 
and tees, or the whole course, and operate 6 
clubhouse, you must have power and water, 

The source of water should be close to the 
site, reliable and pure enough to drink and 
irrigate fine turf. It may be a city system, wells, 
lake, river or some combination. The cost of 
connecting to water and power supplies must 
be included in your plans. 


How Much Clearing? 


Consider next the amount of clearing that will 
have to be done in building the course. Will 
it be necessary to move many trees or grub 
out many stumps? Will it be an expensive prop- 
osition removing stones from the soil? Are 
there large swamp sreas that will have to be 
filled in or drained? Do not misunderstand 
the statement above relative to clearing out 
trees. A golf course should, if possible, have 
patches of woodlands, as trees offer one of the 
best natural hazards if properly placed with 
reference to the course. However, it is an 
expensive matter to remove large growing 
trees, and the site selected should not have 
too many of these in those portions of the 
plot which will be fairways in the final picture, 


Natural Golf Features 


The last consideration in selecting the site is 
whether or not it possesses natural golf 
features. 

This may seem to the uninitiated to be the 
first and most important thing to look for, but, 
a8 © matter of fact, natural golf features, while 
extremely desirable, are not nearly as important 
as the character of the soil and site location. 

Rolling terrain, creek valleys, woodlands, 
ravines, ponds and the like, of course, make 
the job of designing an interesting course just 
80 much easier, but all of these features or 6 
substitute for them can be secured through 
artificial hazards. For this reason the presence 
or absence of natural golf features is perhaps 
less important than any of the factors that have 
been mentioned above. 


Clubhouse Location 


Location of the clubhouse, entrance drive, 
parking spaces, tennis courts, swimming 
pools, golf practice and lesson tees, fairways 
and traps and practice greens, is another job 


1185 


Recreation and Entertainment 
GOLF COURSES AND CLUBHOUSES 


N 


ve 
cum rom 


Fig. 1 An irregular tract of ground lends itself to especially interesting architecture. Note how the architect has 
taken advantage of trees between fairways to demand accurate shot placement and protect players. Doglegging most 
of the longer holes presents a variety of problems in shot placement for the long and the short hitters. Note that only 
one hole —the short eighth—runs in a direct westerly direction, so watching the ball against the afternoon sun 


doesn't bother players on this course. 


that requires a great deal of thought. The best 
location for the clubhouse generally is con- 
venient to but removed from the highway. Road 
construction and maintenance costs must be 
kept in mind when locating the clubhouse. 
Often the clubhouse site is a prominent 
hilltop, although elderly golfers may bemoan 
this choice because this means the finishing 
hole of the course must of necessity be uphill; 
they do not like a heavy climb at the end of a 
strenuous day of golf. Generally, a convenient 
and practical site can be found at a less eleva- 


ted spot, 


Mapping the Course 


Authorities are well agreed on what makes 
the “ideal nine-hole course in the matter of 
distance. All agree that such a course should 
measure over 3,000 yd, preferably around 
3,200 yd. These authorities likewise agree 
that the par' of the course should be 35, 36, 
or 37, with the first mentioned most general. 
Just how should these 3,200 yd be apportioned 
among the nine hdles? Most experts suggest 
two par-3 holes, two par-5 holes, the remaining 
five holes to be par-4’s. Par-6 holes should 


be avoided, (See Fig. 1.) 


Considering first the two par-3 holes, they 
should vary, for obvious reasons, in length; 
the shorter one should measure 130 to 160 yd, 


‘Par is an arbitary measure of the difficulty 
ata hole. It is the number of strokes an “expert 
golfer" would take to play the hole, always 
allowing him two putts after his ball is on the 
qreen par-3 hole, therefore, is one the “ex- 
pert golfer" can reach from the tee in one shot; 
4 par-4 hole, in two shots; a par-5, in three 
shots. Par figures for men and women, as 
established by the United States Golf Associ- 

° 


ation, are as follows: 


Men: Par-3, holes up to 250 yo inclusive; 
471 yd and 


par-4, 251 to 470 yds., incl, par 
over 


Women: Par-3, holes up to 210 yd, inclusive; 
par-4, 211 to 400 yd, incl; par-5, 401 to 575 yd; 


par-6, 576 yd and over 


thus requiring an exacting four-iron or five-iron 
from the tee; the other short hole should have 
the green a full long iron or wood shot away, 
say 180 yd or more. 

The par-S holes also should vary in length; 
one being on the short side for a par-5 (about 
480 yd) and the other 520 to 550 yd. Both types 
of par-S holes call for two full wood shots and 
well-hit iron approach shots, 

It is advisable to provide a mixture of pars, 
points out architect Robert Bruce Harris. He 
suggests a par order of 4-5-4-3-4-5-4~-3-4- 
36 as one that will be found highly satisfactory. 

Under U.S.G.A. regulations, the minimum 
length of a par-4 hole is 251 yd, and through- 
out the country many courses contain holes 
of this length. Yet, only in rare instances where 
some physical feature redeems the lack of dis- 
tance do these holes rate as even of average 
interest. They are too short; after the drive 
nothing remains but an easy chip-shot or run- 
up; there is no “kick” to playing so short a hole. 

Indeed, this same objection attaches itself 
to par-4 holes even as long as 350 yd, where 
physical peculiarities are lacking 

This distance, from 251 to 350 yd, is known 
among golf architects as "No Man's Land,” 
a zone to be avoided if the course is to be genu- 
inely popular with golfers. 

Now that we have established a minimum 
length for the shortest of the par-4 holes, how 
shall we vary the length of the remaining four? 
it is very simple: They should be graded up 
by easy stages to the upper limit of par-4 
(470 yd) so that after a regulation drive from 
the tee, the player is called upon to hit approach 
shots with different clubs. 


Course Planning 


Certain standard practices should be observed 
in making a course layout, among which the 
important ones are: 

1. The distance between the green of one 
hole and the tee of the next should never be 
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more than 75 yd, and a distance of 20 to 30 
yd is recommended. Tees should be not closer 
than 20 yd to a green because of the danger 
of being hit by an approaching golf ball. 

2. The first tee and the ninth green of the 
course should be located immediately adjacent 
to the clubhouse. If itis practical without sac- 
rificing other factors, bring the green of the 
sixth hole also near to the clubhouse. This is 
a feature appreciated by the golfer with only 
an hour to devote to his game, as six holes 
can be comfortably played in that time and at 
the finish of his available time he is once more 
back at the clubhouse. 

3. As far as is practical, no holes should 
be Isid out in an east-to-west direction. The 
reason for this is that o considerable volume of 
play on any golf course is in the afternoon and 
# player not only finds it difficult and disagree- 
able to follow the ball's flight into the setting 
sun, but it also presents a safety problem to 
other golfers. If an east-west hole is unsvoid- 
able, locate it among the first two or three 
holes of the layout so that a player will strike 
it as early in his round as possible. Southwest 
direction of holes is particularly bad. 

4. The first hole of the course should be 
a relatively easy par-4 hole of no more than 
380 to 400 yd in length. It should be compara- 
tively free of hazards or heavy rough where a 
ball might be lost, and should have no features 
that will delay the player. This is for the ob- 
vious reason of getting the golfers started off 
on their game as expeditiously as possible. 


5. Generally speaking, the holes should 
grow increasingly difficult to play as the round 
proceeds. It takes a golfer about three holes 
to get well warmed up, and asking him to 
execute difficult shots while he is still “cold” 
is not o demand that he will appreciate. 

6. Whenever practical, greens should be 
plainly visible, and the location of sand traps 
and other hazards obviously apparent from the 
approach area, which is that portion of the 
fairway extending teeward for approximately 
125 yd from the green. 

7. Generally speaking, fairways sloping 
directly up of down a hillside are bad for sever- 
al reasons: (a) steep sloping fairways make the 
playing of the shot by the majority of players 
# matter of luck rather than skill; (6) the up- 
and-down climb is fatiguing to the golfer; 
(c) turf is difficult to maintain on such an area 

8. If there are ravines or abrupt creek val- 
leys on the property, a splendid short golf 
hole could consist of s tee located on one edge 
at the ravine with the green on the other, a suit- 
able number of yards down or up the ravine. 
This calis for perfect control in carrying the 
ravine, permits the golfer to “bite off! as much 
of the ravine as he thinks he can carry, and 
does not unduly penalize the beginner, who can 
play straight across the ravine and then pro- 
gress greenward on the other side. 

9, The par-3 holes should be arranged so 
that the first of the two is not earlier in the 
round than the third hole and the other one is 
not later than the eighth hole. Par-3 holes 
should not be consecutive. 

The old days of golf courses that punished 
the shortcomings of the dub so severely that 
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fun was taken from the round have passed 
into extinction. Along with this penal design 
are going unnatural looking knobby bunkers, 
geometrically designed traps and tiny, miser- 
ably conditioned tees. Trees, slopes, creeks, 
lakes and other natural details will provide 
hazards enough for the average well-designed 
smail-town course. If sand traps around the 
greens can be well maintained, their use pro- 
vides the course with a feature that is of metro- 
politan course character, But if the construc- 
tion or maintenance cost rules out such traps, 
turfed hollows in which the grass is allowed 
to grow several inches high and of « design 
that fits in the natural surroundings will do 
well (Fig. 2). 

An eminent American golf architect sets 
forth points that are generally agreed on by 
members of the American Society of Golf 
Course Architects. He says: 


The backbone holes of the modern golf 
course are the two-shotters, of 400 yards or 
over. The length of the two-shot hole offers 
plenty of opportunity to develop good strat- 
egy. Unfortunately, these holes are a little 
long for the average golfer to be able to 
reach in two, but this can be remedied by 
having sets of alternate tees. 

The short holes should be kept under 
200 yards in length so that every golfer has 
an opportunity to reach the green with a good 
shot and thereby obtain his par or birdie. 
These holes should be attractive and tanta- 
lizing in appearance with the greens de- 
signed so that they will become extremely 
formidable or relatively easy depending upon 
the position of the pin and the angle of the 
tee in use. 

There should be as little walking as pos- 


3305 YDS. PA 


Fig. 2 In this nine-hole layout the architect has provided for shot variety by having two tees for 
each hole. Note too, the practice driving fairway, on important and popular course feature thet many 


clubs have overlooked in their original planning. 
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sible between greens and tees. but under 
certain circumstances it is more expedient 


to break this rule than to adhere to it 


For 


often, where the property is rugged in type. 
a longer walk between the green and the tee 
makes it possible to obtain a good golf hole 
rather than a poor one. 


The holes should be so different in length, 


character, and architectural type, that there 
is no feeling of duplication. 


The three types of golf architecture— 


penal, strategic and heroic— should be used 
in good proportion. 


In penal type construction, the traps quard 


the greens in bottleneck or island fashion 
Here the average golfer must either hit the 
shot accurately or choose » club to play 
short in order to avoid the trouble which he 
would ordinarily find at his normal range. 
One or two holes of this type are usually 
sufficient in the composition of an 18-hole 
golf course, and should be the “short” or 
“drive-and-pitch” holes. 


The strategic type utilizes fewer traps, 


adroitly placed, so that any golfer can hit 
with his full power but must place his shots 
to obtain the most favorable results. The 
modern golf courses are designed with about 
50 per cent of the holes strategic in type. 
This architecture adapts itself best to holes 
of 400 yards or over, the par-4 holes. 


The heroic is a blend of strategic and penal 


design. The traps or natural hazards, such 
as creeks, rivers, and lakes, are placed on 
the diagonal so that the player can bite off 
as much as he feels he can chew. The more 
he is able to carry, the more advantageous 
will he find his position for the next shot. 
This type of architecture is adaptable to all 
length holes, and should be utilized on 30 
to 50 per cent of the holes of the course. 
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proaches, and blind shots from the tee 








ba should be kept to a minimum 
There should be a sufficient number of 

3 ai , ic carries from the tee, but the routing 
Fig, 3 Double tees add greatly to the variety with little expense, This plan suggests interesting use of two tees on a 
al holes excopt the first and elghth, to give unusual variety to 2 nine-hole course. Tho nth hole allows the choice tye \oee'at's swroxe, should always’ have an 
of two distinctively different layouts. This sort of arrangement calls for planning that usually is beyond the capacity of alternate route to the green. 
any but the experienced golf architect, The 12 rectangular areas at the bottom border of the plan are prospective The character of the course should be so 
homesites that make especially desirable residential property when the adjacent golf hole is so laid out that golfers designed that during one round every club 
won't be coming into a yard for out-of-bounds balls. 


in the bag should be used. 

No stereotype design can be used, but 
the principles of the design have to be ap- 
plied in accordance with the natural terrain 
and the location of the proposed green. 

On level or flat land a nine-hole course 
of 3100-3400 yards can be laid out in approx- 
imately 50 acres but it will be cramped. An 
18-hole course of 6200-6500 yards or more 
would require at least 110 acres. This is a 
minimum, making the routing of the course 
extremely tight. Gently rolling land requires 
approximately 60 acres for 9 holes and 120 
acres for 18. Hilly or rugged land will require 
considerably more because of the waste land 
where the contours are severe; at least 70 
acres will be needed for 9 holes and 140-180 
acres for 18 holes. 

Before starting the routing of the course 
all the natural green and tee sites on the 
property should be examined, and as many 
of these as possible incorporated in the 
routing of the course. Natural sites should 
not be passed over in routing the course in 
order to obtain a hole of predetermined 
length, unless the hole would fall within the 
undesirable length of 250 to 350 yards. 

The minimum length for a standard 18-hole 
golf course is 6,200 yards. A good average 
is 6,500 yards, and championship length 
is 6,700 yards and up. The short holes should 
range from 130-200 yards (par-3) and there 





Fig. 4 Typical grading plan. 





Fig. 5 Typical drainage plan, 


are generally four of these holes, but there 
may be five. Par-4 holes should range from 
350 to 470 yards, and there are generally 
ten of these. Par-5 holes should range from 
471 to 550 yards and there are generally 
four of these. 

The length of the hole will be determined 
by the slope of the terrain and the direction 
of play, the natural features from tee to green 
and at the green site, and the desire to obtain 
a variety of lengths throughout the 18 holes. 

Fairway width generally is about 60 yards, 
but will vary depending upon the type of 
players expected to play the course, and the 
strategy of the play of the hole. A yardstick 
of fairway widths is as follows: 75-120 
yards from the tee the fairway will be 40 
yards wide; 120-180 yards from the tee the 
width will be 50 yards; 180-220 yards from 
the tee the width will be 60-70 yards. 

The fairways can then narrow again if 
desired to the next landing area if the hole 
is long; that is in the area from 330-440 
yards. 

The green sizes will vary from 5,000 to 
8,000 feet depending upon the length of the 
hole and the length of the shot called for 
The shape of the green will depend upon 
the strategy of the design, the location and 
size of the traps, and the length of the shot 
playing to it. 

Where the slope of a green is from front 
to back, the slope should not be more than 
five per cent, unless there is a break in the 
slope by a depression, If the depression is 
not too deep, the slopes of the depression 
can go from 10 to 15 per cent. 

The slopes on the approach of a plateaued 
green can run as high as 20 per cent, 

Mounds and slopes running from the sur- 
face of the green to the sides or back can 
run up to 20 per cent. 

The slopes of the traps in front or on the 
sides playing toward the green will run from 
30 to 40 per cent. 

At the entrance of the traps the slopes 
should not be over 25 per cent so that the 
golfer's backswing can be taken with a full, 
clean stroke. 






Golf Course Costs 

There are four factors which determine more 
than anything else the wide range which one 
gets when trying to gather from all sources 
how much a golf course should cost. These 
are (1) the cost of land; (2) the natural assets 
and liabilities of the land chosen; (3) the labor 
and equipment costs in the area; and (4) the 
type of design, (See Figs. 3 to 5.) 


Practice Area 


In laying out the golf course it is well to have 
an area some 250 to 300 yds long, conveniently 
adjacent to the clubhouse where golfers can 
practice their golf shots. 


Practice Putting Greens 


lf at all possible, there should be a practice 
putting green of considerable area near the 
clubhouse. This green should be surfaced with 
the same turf as the greens on the course, 
should be gently undulating, and is best ar- 
ranged with nine or eighteen putting cups 
spotted about the green and numbered so that 
a player can putt from cup to cup in regular 
order. 


Tennis Courts 


Tennis courts get a good play at most country 
clubs. An area of at least 120 by 50 ft should 
be reserved for tennis, or larger space if survey 
of tennis possibilities among users of the club 
indicates greater need of space. 


Children's Playground 


Whether a club decides to operate strictly as 
a golfing proposition or to include the social 
aspects of country club life, it is a good idea 
to plan on a children's playground somewhere 
near the clubhouse. 


By HAROLD J. CLIFFER, AIA 


PRIVATE CLUBHOUSES 


In private clubhouses functions break down 
as follows: social, golf and other sports, food 
service, storage, clerical and administrative 
offices, maintenance facilities, and on-site 
member, management and employee quarters. 
The individual components of these functions 
will vary from club to club, depending upon 
the size and class of operation involved. Com- 
ponents marked with an asterisk indicate 
those which are not absolutely necessary to a 
minimum operation. 


Social Functions 


In the organization of clubhouse functions the 
social activities are normally accommodated 
in the following main and supplementary 
areas: 


Planning the Golf Clubhouse, National Golf 
Foundation, Inc., Chicago, 1967 
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Main areas: Supplementary areas: 


Lounge Entry 
Cocktail lounge Vestibule or 
Main dining room lobby 


Men's and 
women's toilets 
and womens 
powder room 

"Porches and 
terraces 
Storage 

Checkroom 


and ballroom 
“Private dining 

and party rooms 
*Card rooms 


Lounge 


The club lounge is really the stopping-off 
place for persons of groups waiting to partici- 
pate in other activities as well as o passive 
recreation area. It is seldom occupied for long 
periods and should not be designed to provide 
seating for large groups gathering for affairs. 
As a matter of club economics, the space 
should be relatively small, not too amply 
furnished and accessible to the cocktail 
lounge. This acts as an inducement for people 
not able to find seating in the lounge to gather 
in the cocktail lounge and have a before-dinner 
or before-luncheon cocktail. Activity in the 
cocktail lounge is much more profitable from 
the standpoint of the management than having 
the lounge furniture warmed by nonpatronizing 
members or guests. 

In addition to giving access to the cocktail 
lounge, the lounge should provide entrance to 
the dining rooms, men's and women's toilets 
and powder room, coat room and front desk, as 
well as to connecting circulation to locker 
rooms. 

If there is a demand among the club members 
for provision of passive recreational activities, 
a library, museum, trophy room, card rooms, 
etc., may be provided off the lounge proper. 

There has been some tendency in newer 
clubs to combine the lounge with the dining 
room. This has the unfortunate result of 
making the lounge into a dining room most of 
the time, and in creating the problem of con- 
stantly shifting furniture or in the accretion of 
lounge space by the dining operation, thereby 
reducing or eliminating the effectiveness of 
such a space. These spaces may well be 
contiguous, but some permanent full or partial 
division should be made between them to pre- 
serve the status of the lounge. 

The provision of a fireplace in the lounge 
usually generates the feeling of what has 
been termed “a more homelike atmosphere.” 
Whether a television set should be included 
in the lounge is o matter of club discretion, If a 
certain amount of quiet recreation is to take 
place in the lounge, then it would certainly be 
better for the television set to be placed else- 
where, preterably in the cocktail lounge or TV 
room, where it is an attraction and not a dis- 
traction. 


Bars and Cocktail Lounge 


The bar and cocktail lounge are almost con- 
sistently the profit makers for the club, The 
main cocktail lounge should be provided in the 
social end of the building. A secondary and 
smaller bar should be located in connection 
with the “Nineteenth Hole" and/or the mixed 
foursome’s grill. Portable bars should be avail- 


*Not necessary to a minimum operation 
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able for large parties and receptions as the 
occasion warrants. As mentioned before, the 
main cocktail lounge should be accessible 
directly from the main lounge for those who 
wish to enjoy a before-luncheon or before-din- 
ner cocktail. There have been some attempts 
made to place the bar at one end of the dining 
room, but this has proven unsuccessful on 
two counts: the drinkers feel too inhibited 
about imbibing freely while exposed to the 
scrutiny of the diners, and as a result of too 
little patronage, the management has com- 
plained bitterly that the bar cannot make money 
in such a location. Costly remodeling has been 
occasioned as a result of the incorrect piace- 
ment of bar facilities and the lack of recogni- 
tion of the traditional habits of even the most 
casual drinker. 


Dining Rooms 


The main dining room should be designed to 
take care of the day to day service of the mem- 
bership as well as the special functions of a 
more regular nature. This ia where the informa- 
tion obtained from the membership survey or 
from the management will come in handy in 
determining the scope of the dining erea. Once 
the type and degree of patronage of the dining 
functions have been determined or estimated, 
then space can be allocated to handle the traf- 
fic. The type of menu and turnover per table 
are customarily used in arriving at proper 
space allocations for commercial operations. 
About 14 sq ft per seat is generally accepted as 
adequate in planning dining rooms for clubs. 

if & dance floor is to be provided, estimates 
a6 to proper size for this function should reflect 
the frequency and intensity of use for a typical 
operating year. Normally, the dance floor may 
be used to accommodate tables for regular 
dining. However, dining space must be ade- 
quate to handle seating for those occasions on 
which the dance floor must remain free; other- 
wise # furniture moving problem is created 
which is both costly to the club and incon- 
venient to the members and guests. 

In addition to a main dining room for the day 
to day service of members, additional private 
dining rooms should be provided for the private 
parties which are or will become a part of the 
club's standard operations. Most club man- 
agers at clubs with over 300 members agree 
that an absolute minimum of two such private 
dining rooms are necessary, one to handle 
about 20 to 25 people, and one to handle 
groups of about 60 to 70 peopis. Where two or 
more private dining rooms sre provided, a 
pattern of flexibility should be considered 
such as using folding doors to make the spaces 
as adaptable as possible to a wide variation in 
the size of groups. 

Private dining rooms should be private in the 
truest sense of the word. To have them open 
onto other dining or gathering pleces in any 
way can be « source of irritation and embar- 
rasament to a host, who may have invited cer- 
tain friends from among the mambership and 
not others, and to the guests who have to face 
their uninvited friends as well. To provide 
privacy for the club members during outside 
partios or business luncheons taking place in 
private dining rooms, these rooms should be 
acceasible from the lounge or the main en- 
trance. 

All dining rooms should be closely grouped 
sround the food preparation center tor the 
maximum speed and efficiency of service. 
Circulation to and from the kitchen in no case 
should be across public spaces, Circulation to 
private dining rooms should, insofar as pos- 


sible, be directly from the kitchen and not 
through other dining spaces. 

Dining porches and terraces, like other 
dining facilities, should be convenient to the 
kitchen. A dining space in or near the kitchen 
area should be provided for the dining room 
and kitchen help. 


Supplementary Functions 


Ordinarily, very little needs to be said about the 
supplementary functions of entries and vesti- 
bules, toilets, storage and check rooms. Yet, a 
surprising number of newer clubhouses have 
overlooked these features either in whole or in 
part. One northern club with o new clubhouse 
neglected to provide a vestibule to shield its 
members from the biting cold of the northern 
climate. Another club in the midwest forgot 
completely to include a coat checkroom, And, if 
any problem is common in the field of club- 
house design, it is the failure to provide ade- 
quate storage facilities. This applies to storage 
in all areas of the club and is discussed in more 
detail in a following section, 

Clubhouse entrances, particularly in club- 
houses located in climates which experience 
moderate to severe winters, should be de- 
signed with double sets of doors so that oc- 
cupants of the areas immediately adjacent to 
the entrance are not subjected to cold blasts of 
air. In addition to providing more comfort, this 
arrangement also cuts down on heat losses 
and reduces fuel bills. 

Provision should be made near the building 
entrance for a checkroom large enough to per- 
mit the storage of such items of outer apparel 
as are usual in the club's local climate. In addi- 
tion, the checkroom should be large enough to 
hold a number of garments consistent with the 
size of the membership. Referring back to the 
programming in the previous section, the size 
of the checkroom and number of garments 
held should beer s direct relationship to antici- 
pated or known patronage. 

Occasionally, it is possible to make the toilet 
facilities of the golf section of the clubhouse 
available also to the lounge, dining rooms and 
cocktail lounge. However, it is considered bet- 
ter practice to keep these separate in order to 
be able to close off the locker room during 
social aftairs. 

The number of fixtures required in the toilet 
rooms normally will be dictated by local codes 
and ordinances. Generally accepted standards 
for the number of fixtures in the social end of 
the building are as follows: 


Number of water 
closets 


Number of persons 
served 


75 to 100 

101 to 125. ... 

126 to 160... 

161 to 175. . 

More than 176.......... Add | water closet for 
each 30 additions! persons 


anoqn 


Where the number of men and women mem- 
bers is known, fixtures should be apportioned 
accordingly. In men's toilet roome, 66 percent 
of the water closete may be replaced by urinals. 
Lavatories should be supplied at the rate of one 
for every four water closets and/or urinals. A 
women's powder room in connection with toilet 
facilities is generally provided, although it is 
not absolutely necessary. 


Golfing and Athletic Functions 


The following ere the main and supplementary 
areas normally provided with golf and pool 
facilities: 


Main areas: 
Men's locker room, showers and toilets 
Women's locker room, showers and toilets 
Pro shop 
Sales and display area 
Office 
Club and cart storage 
Club cleaning room 
Stock room 
Attendant's station — 
shoe cleaning, clothes drying and 
pressing 
“Nineteenth Hole” or men's bar and grill 
Mixed foursome’s grill 
Pool locker, shower and toilet 
facilities (boys and girls) 
Caddie house and caddie yard 


Supplementary areas: 
Entrance and vestibule from parking area 
“Steam room and masseurs 
room 
"Quiet rooms 
“Auxiliary card room 
"Electric car garage 


Golf Facilities 


With a little imagination, the golf facilities sec- 
tion of the clubhouse can be made considerably 
more attractive than they have been in the past. 
To say these accommodations often have been 
treated as an afterthought in clubhouse design 
would be an understatement. Locker rooms 
have been placed in dark, poorly ventilated 
basements, with exposed piping and ductwork 
overhead. 


Clubhouse Circulation 


The natural division of social and athletic activi- 
ties in club operation is the key to clubhouse 
circulation patterns. One entrance should be 
provided to the social activities of the club- 
house, and one entrance should be provided to 
the athletic activities of the clubhouse from the 
parking area. 

Within the clubhouse, circulation from the 
social activities entrance should proceed in the 
following manner from entrance to vestibule to 
lobby to lounge or cocktail lounge; from 
lounge or cocktail lounge to main dining room 
or private dining rooms; toileta and powder 
room handy to lounge, dining rooms and cock- 
tail lounge; front office deak at lobby, offices 
behind; coat room at lobby; kitchen centrally 
located for most efficient service to all dining 
areas; connecting circulation to golf facilities. 

Golfers should, first of all, have a separate 
entrance to the building and to their facilities 
80 as not to interfere with more formal func- 
tione of the social activities end of the building. 
This entrance should be directly off the parking 
area. From the entrance, both men and women 
golfers should have access to their respec- 
tive locker rooms. From the locker rooms, the 
golfers should be able to proceed to the pro 
shop either directly or via a corridor to check 
with the pro on the schedule of play, the statue 
of foursomes, to pick up balls, tees, score 
cards, pencils, or some other special item of 
information or equipment which is needed. 
From the golf shop the golfer should be able 
to proceed directly to the firet tee. From the 
ninth green the golfer should be abie to reach 
the pro shop or locker room or toilets without 
es long hike. And, of course, the trip back to 
the clubhouse from the eighteenth green 


*Not necessary to & minimum operation 
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Fig. 6 Two-floor scheme with intermediate-floor kitchen facilities. 


should be as short and as easily negotiated as 
possible for the tired golfer, On the return trip 
to the clubhouse from the course, the “Nine- 
teenth Hole,” men's grill or mixed foursome's 
grill should be immediately accessible to the 
thirsty or hungry golfer. Circulation should be 
provided between the locker rooms and the 
social end of the house. 

Access to teen-age facilities should be direct- 
ly from the parking area without passage 
through the clubhouse proper. 

Shown in Figs. 6 and 7, in diagrammatic form, 
are three basic types of clubhouse schemes. 
They are intended to show functional organiza- 
tion only. Topography, space and budgetary 
limitations will dictate which scheme is the most 
feasible in any given case, There may be times 
when a combination of these types is indicated. 
From these diagrams, the close correlation 
necessary between the course and site design 
and the building design should be apparent. 


PUBLIC CLUBHOUSES 


Clubhouse buildings for the municipal golf 
course or the privately owned public fee course 
are so different in operation and accommoda- 
tions from the clubhouse for private clubs that 
they really constitute almost a separate 
building type. While it is true that many public 
course clubhouses serve as the focal point for 
the operation of a local golf club, it is rare that 
the accommodations of these structures ap- 
proach the scope and quality of those of the 
private club. 


Comparison of Private and Public Course 
Clubhouses 


Where the private club attempts to make 
provision for every conceivable social and 
athletic need its members can afford, the 


public course owner or operator, whether a 
municipality or a private individual, has only 
one objective in mind: to provide adequate and 
accessible golf facilities for as many persons 
as possible at popular prices. This means that 
all frills and extra services are reduced to a 
minimum, consistent with a profitable opera- 
tion. In short, golf is a business and a means of 
livelihood to the private owner of a public 
course and a combination business and public 
recreation service for the municipality, where 
the private club is usually a cooperatively 
owned and subsidized social and recreational 
facility for the exclusive use of the owner- 
members. In the case of the public course, 
maximum turnover of play is of utmost impor- 
tance from the standpoint of service to the 
clientele and profit to the owner, while at the 
private club, controlled play on the course is 
the objective, to assure the members available 
playing time without waiting or reservations. 
Moreover, social activities at the public course 
are primarily limited to socializing on the 
course and at the snack bar and generally 
little if any attempt is made, except under the 
rare and astute management of an occasional 
private entrepreneur, to provide social activi- 
ties or dining facilities on or near a country- 
club level. 

Another difference between the municipal 
and the privately owned public course opera- 
tion is in the nature of the management. Of 
necessity the municipal operation must rest 
totally upon hired personnel or concession- 
aires, whereas the privately owned operation 
rests in the hands of the owner and his family 
and perhaps a minimum number of hired per- 
sonnel, Fundamentally, this difference has no 
important implications in the design of these 
facilities, since it should be the objective of 
both types of operation to design and construct 
buildings which can be staffed with as few 
persons as possible. 
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Profits from public course operation are 
derived largely from green fees. However, most 
public course operators recognize the revenue 
producing possibilities of a snack bar, cocktail 
bar and golf shop. If properly designed and 
attended, these auxiliary operations can and 
do produce consistently good returns, The 
question facing most municipal and individual 
course owners is: what facilities should be 
provided, how big should they be and how 
should they be related? 


Methods and Criteria for Planning the Public 
Course Clubhouse 


Basically, the public course operator must 
proceed in much the same fashion as the pri- 
vate club to arrive at the proper size and type of 
building to suit his needs. The number of fac- 
tors to consider are fewer but no less complex 
to analyze then in the case of the private club. 
Preliminary planning must be thorough, design 
must be attractive and efficient and construc- 
tion must be economical. 


Elements of Clubhouse Design 


In a municipal course clubhouse, the essential 
elements of the design are the starter’s booth, 
golf shop, food concession, lounge and public 
toilets. Locker and shower rooms may be 
incorporated into the design, although they 
are not necessary in all instances, and their use 
will depend upon local conditions. At privately 
owned public courses, the owner, in seeking 
to capitalize on his food operation, may actually 
increase the proportions of this accommoda- 
tion to the extent that he has separate kitchen 
and dining facilities as well as a liquor bar or 
cocktail lounge. 

In privately owned operations, where the 
owner decides to go into an extensive food 
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service operation, it is advisable for him, as 
suggested for private clubs, to call on the ser- 
vices of competent food service consultants as 
well as an architect, Before anticipating a 
large scale food service operation, however, 
the private operator would do well to assure 
himself that he is well acquainted with the 
intricacies and pitfalls of food service, or that 
he can obtain the service of competent person- 
nel, concessionaire or catering service. 

One of the prime considerations in the design 
of public clubhouse facilities is that the func- 
tions be arranged in such a way as to allow for 
the multi-use of employees, or so that the 
owner himself may attend to several operations 
at once. 

Thus it should be possible for the starter to 
pinch hit in other operations, such as selling 
merchandise or food in slack periods. Or it 
should be possible for the golf professional to 
double as starter on slow days. 

Building maintenance is handled in a number 
of ways in municipal operations, but the most 
usual manner is that city maintenance person- 
nel handle it. The private operator, on the other 
hand, either has to do it himself or hice person- 
nel to do it for him. 

The more compact the facilities, the less 
overhead. As a general principle, the building 
should be designed so that as little labor as 
possible is required to operate and maintain 
the premises. 


Clubhouse Functions 


in the case of the public course clubhouse, the 
functions break down in a manner similar to 
those of the private clubhouse, namely into 
golf and social functions, in which the social 
function is reduced to the simple elements of a 
snack bar and lounge. The golf functions are 
mainly the golf shop, starter's room and, in 
some cases, locker and shower rooms. 

Normally, the public course golfer will ar- 
rive at the course dressed to play with the 
possible exception of his shoes, which gener- 
ally will be changed in his car. The question 
which often contronts municipalities construct- 
ing golf facilities is whether to provide shower, 
locker and lounge facilities, and if so, to what 
degree and in what manner they should be re- 
lated to other activities. To establish what has 
been common practice along these lines, a 
study was conducted in which 38 communities 
throughout the country came up with some of 
the answers. 


Clubhouse Relation to Other Recreational 
Facilities 


Very often, to combine all municipal recreation 
facilities in one central location, municipalities 
will integrate the golf operation with other 
recreational activities. 


Site Selection 


Whether or not a new indoor range is to be 
located in an existing building or in a newly 
constructed one depends greatly on the legal 
considerations of zoning and specis!l use 
permits. 

Anyone planning to build an indoor range 
should first consult his local government for 
details of zoning, building codes, and special 
use permits. Some types of zoning will cate- 
gorically exclude ranges of any kind; others 
will allow ranges, but require annually renew- 
able special use permits and/or inspections by 
the local police or other governmental agen- 
cies. Some zoning codes will permit a recrea- 
tional facility in many different zoning cate- 
gories. If the proposed range is to be operated 
on @ nonprofit basis by a civic club, fraternal 
order, or a group of citizens organized for that 
purpose, the recreational status of the facility 
may permit a wider range of site selections. 

Once the questions or problems in zoning 
and permits have been resolved, the local 
building code should be consulted with regard 
to fire hazards, noise control, insurance 
liability, health hazards, restroom facilities, 
etc. This should complete the builder's re- 
sponsibilities to the local authorities. 

Next, the physical site selection should be 
considered in light of (1) accessibility—is it 
accessible in all weather conditions? (2) Is 
parking adequate? (3) Can the range be made 
physically secure so that there can be no 
unauthorized use? (4) Are water, sewerage, and 
electricity available? If not, what costs are in- 
volved in obtaining them? 

When all of the site selection criteria are 
met, consideration may then be given to the 
decision to use an existing building or to con- 
struct a new one within the allowable geo- 
graphical area. 





Use of Existing Building 


The use of an existing building is usually the 
most economical way to develop a new indoor 
range. 

A number of factors need to be considered. 
Firat and foremost among these is space. The 
room in which the range is to be built should 
be at least 75 ft long for a 50-f range. This 
allows approximately 8 ft (minimum) each for 
the bullet stop and firing line, plus « 9-ft as- 
sembly and spectator erea. Emphasis is placed 
on the fact that the above dimensions are 
minimum. (See Figs. 1 to 3.) 

The width of s proposed range can vary 
depending on how many firing points are de- 
sired. Normal points for pistol are 4 ft wide; 
for rifle, 6 ft. Rifle points 5 ft wide may be used 
if space is limited. Since most indoor ranges 
are used for both rifle and pistol, 6 ft should 
be allowed if possible. 


Range Facilities Section, National Rifle 
Association, 1600 Rhode Island Avenue N.W., 
Washington, D.C 


Once it is established that there is enough 
space to locate the range in the existing build- 
ing, the following factors must be considered: 

1. Structural strength—can the floor or 
framework of the building support the weight 
of the backstop? A backstop of \-in. steel 
approximately 10 by 25 ft will weigh over 2 
tons. 

2. Doore and windows downrange must be 
permanently shut and covered with bulletproof 
material. 

3. The walls, floors, and ceiling must either 
be bulletproof or be made so. This must also 
be # part of the structural strength survey — 
since adding material adds weight. A building 
which is built of cinder block or brick may be 
considered to have bulletproof walls for all 
practical indoor calibers. These are normally 
22; .38; and .45 calibers. Wooden buildings 
should have wall protection of at least 2 in, of 
plywood. Wooden floors should be protected 
in the same manner, as should ceilings. 

4. An air exhaust system must be supplied, 
and must be capable of a complete air change 
from 20 to 40 times per hour, The exhaust fan 
should be placed above the target line, with 
the supply to the rear of the firing line, so that 
combustion gases, lead dust, and other air pol- 
lutants sre exhausted safely from the range 
ares. If funds are available, a second exhaust 
duct should be placed just in front of the firing 
line so that the by-products of firing are ox- 
hausted immediately. In some states or local 
jurisdictions, an air filter on the exhaust may be 
required so that the contaminants sre not ex- 
hausted into the open air. 


Construction of New Range Building 


A new range building may be put up es a shell, 
and extras added os more money becomes 
available, or it may be put up as « complete 
recreational facility. For instance, it would 
be entirely possible to include an indoor range 
a8 6 part of o bowling alley complex which 
could have ao restaurant and other recreational 
tacilities. 

However, regardiess of the approach taken, 
the new building must meet all building code, 
zoning, and special use permit requirements 
as would the conversion of an existing building. 
In either case, it is strongly recommended that 
® registered architect be retained to draw up 
the plans. 


DESIGN OF THE ACTUAL SHOOTING AREA 


Once a suitable building has been converted to 
range use, or built specifically for that purpose, 
primary consideration must be given to the in- 
stallation of « suitable backstop. 

Since the backstop is probably the largest 
single expense other than the building itself, it 
ia worth spending some time in making the 
decision as to which type should be purchased. 

There are three basic configurations of back- 
stops which are considered to be safe. They 
ore: 

1. 45° plate with either water or sand pit 
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2. 45° reverse plate with dry lead catcher 

3. “Venetian blind” type backstopa 

According to the NRA Shooting Facilites 
Survey, the most common type of backstop is 
the 45° plate with a sand pit. It is also normally 
the least expensive to install, although mainte- 
nance may run slightly higher than for other 
types. 

The bullet pit should cover the entire area 
under the backstop, and should be a minimum 
of 4 in. deep. The pit should be mined of ac- 
cumulated lead deposits on a regular basis. The 
cleaning schedule depends on the amount of 
use, but would probably average about one 
mining and sifting operation per month, The 
sand itself should be changed about once a 
year, because of the unsiftable lead dust which 
accumulates in the sand. 

The inconvenience of cleaning @ sand pit 
may lead to the consideration of a water pit. 
This requires a water supply and « drain, but 
makes cleaning the pit an easier task. The 
water pit has other advantages it creates no 
dust, and thereby reduces any health hazard. 
The lead retrieved is much cleaner than that 
from a« sand pit, and is therefore easier to use 
for reloading. Lead dust which falls into the 
water trap is easily flushed down the drain. 

Backsplatter occurs when a bullet strikes a 
hard surface. In the case where the surface is 
smooth, as # good backstop should be, relative- 
ly little backsplatter is redirected toward the 
firing line, and it travels only about 15 to 20 ft 
in small particles. Where the surface of the 
backstop is rough or pockmarked, the amount 
of backsplatter is increased greatly, and large 
particles can travel 25 yd or more with enough 
force to cause injury. This is reason enough to 
keep bullet traps clean, whether they use sand, 
water, or are of @ patented variety. It should 
be emphasized that becksplatter is a physical 
phenomenon which occurs when any bullet 
hits any surface, and is of a much more 
serious nature if the bullets are made of a hard 
alloy than if they are of a pure lead. 





Backstop Steel Specification 


The type of steel which should be used for 
plate backstops has been a matter of discus- 
sion for many years. Different types of steel 
have been mentioned in reports and manuals, 
end it is entirely likely that most clubs have no 
idea what type of steel is in their present back- 
stop. 

The previous NRA recommendation for the 
type of steel to be used in backstops has been 
SAE 1020. This is too general a specification, 
as it deals only with the chemical content of the 
steel in question. In most forms it is too soft 
to withstand the constant impact of bullets for 
a long period of time. 

Since thie specification was inadequate, 6 
study was undertaken to try to determine what 
type of steel would be satisfactory, and what 
type of processing treatment would be both 
economically feasible and have «a grester 
durability than any type of SAE 1020. 

It was found that there is a suitable steel 
which, when processed properly, is of greater 
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ELEVATION OF FIRING BOOTHS LOOKING TOWARDS TARGETS 


DESIGNED FOR CASWELL PATENTED TARGET CARRIERS 


Fig. 1 


FRONT ELEVATION OF BULLET STOP 


Fifty-foot indoor range with club room facilities. As shown: 10 firing points each 4 ft wide. Width of build- 


ing is variable depending on size of club and number of firing points. Structural details should be determined by a local 


architect or engineer. 


durability than SAE 1020. It costs approximate- 
ly twice as much, but has a much greater life 
expectancy. 

U.S. Steel and Bethlehem Steel both have a 
specification which is available from ware- 
house stock. Other suppliers should be able to 
cross-reference this with little difficulty. 

The U.S. Steel specification is type T1-A and 
the Bethlehem Steel is ROC-100-A 

These are characterized by the following 
specifications: 


* ASTM type— A514, Grade B 

* Yield strength, minimum — 100,000 psi 

* Tensile strength, minimum—115,000 to 
135,000 psi 

* Elongation in 2 in., minimum—16 to 18 
percent 

* Reduction of area, minimum — 35 to 40 per- 
cent 

* Brinnell hardness — 321 


This type of steel, since it is heat treated, 
requires low hydrogen welding practice in 
order to avoid impairing the performance of the 
material in the heat affected zone. Low heat 
inputs are also necessary. Further intor- 
mation on how to weld this material may be 
obtained from either U.S. Steel or Bethlehem 
Steel. 

The General Services Administration bas 
written a specification for target backstop 


steel in their bulletin PBS: 3-1395 (INT), and 
the above specified steels come closest to 
meeting that specification in steels that are 
easily available in warehouse stock. The bul- 
letin also carries the following specification 
for construction standards of a 45 plate back- 
stop: 


Steel plates supported by concrete or 
masonry should be anchored by expansion 
bolts or toggle bolts, as suitable for the 
construction, with flush countersunk heads, 
not more than 12 inches on center at all 
edges of each plate. Joints and edge lines 
shall be backed with a continuous ‘4 inch 
plate not less than 4 inches wide. Bolts shall 
pierce both facing and back plate. Expansion 
bolts shall penetrate concrete not less than 
2 inches. 

Steel plates shall have milled edges at all 
joints. Joints shall be butted flush and 
smooth. Plates shall be free from buckle or 
wave after erection, Exposed edges shall be 
beveled at 45 degrees to a fillet eapproximate- 
ly 4. inch thick, There shall be no horizontal 
joints in any steel plate work, Welding shall 
be in accordance with the American Welding 
Society Code for Welding in Building Con- 
struction. 

Steel plate jointed st and supported on 
Structural steel supports shall be spot 
welded to steel supports not more than 6 
inches on center. 


SECTION THRU BOOTH SECTION THRU BULLET-STOP 


The 45° plate backstop should be at leaat 
% in. thick for standard velocity .22 caliber 
firing only. For .38 caliber wadcutters only, a 
minimum of % in. thickness is suggested: and 
for .45 caliber pistol, including hardball, ‘4 in. 
is recommended as the minimum, It is recom 
mended that the above minimum figures be ex~- 
ceeded wherever possible. Greater thicknesses 
are recommended for larger calibers, not be- 
cause thinner steel is penetrable by them but 
because the greater impact flows the steel and 
pocks it more easily. This requires resurfacing 
more often, and a ‘4-in, plate, for example, 
would soon need replacement. 

in order to avoid the unsightliness of an ex- 
posed backstop and pit, some ranges have a 
“eurtain wall” installed. A curtain wall is 
simply a studded partition with \-in. plywood 
on the outer face, which in turn may be faced 
with acoustic tile. Removable sections are 
built in the wall in front of each firing point so 
that cleaning the pit is facilitated. A curtain 
wall provides a dual advantage other than 
neatness and the ability to use the range as a 
multipurpose recreation room. It stops virtu- 
ally all backsplatter (which occurs from any 
backstop of any type), and it helps to keep dust 
confined to that area behind the wall. 

The “venetian blind” type backstop is com- 
mercially available from several companies, 
and has the advantage of taking up about 40 
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FLOOR PLAN 


Fig. 2 Indoor rifle range. 


percent of the floor space required by any of 
the 45 plate types. It is more expensive, how- 
ever, and should not be installed by anyone 
other than the manufacturer. The reason tor 
this is that an improperly installed venetian 
blind type backstop can be dangerous as ae 
generator of ricochets and backsplatter. The 
steel plates must be set at precise angles and 
the top lip of each ground off to a knife edge 
so that it does not generate ricochets. (See 
Fig. 4.) 

The so-called “reverse 45 plate” backstops 
are also commercially available, and because of 
their unconventional methods of catching 
bullets should also be installed only by the 
manufacturer. 

The safety of all backstops mentioned is 
equal /f they are properly maintained. 


Shooting Booths Not Recommended 


The NRA does not recommend the use of shoot- 
ing booths for the following reasons: 

They create sections of the range which are 
concealed from the range officer. Without 
visual contact with each shooter, the range of- 
ficer does not have control. Without control, 
accident potential increases. 

They may create a careless mental attitude 
toward the handling of firearms because they 
separate the individuals using the range from 
one another, creating the mental attitude of 
being relieved of the responsibility to handie 
firearms in a safe manner. 

Booths can also increase the noise level to 
the individual shooter even if properly con- 
structed because the muzzle blast tends to be 
reflected directly back at the shooter. 

In addition, booths dilute the feeling of being 
in real shoulder to shoulder competition, which 
is an important part of tournament shooting. 
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A Safe Range Interior 


A safe range should have walls, ceiling, and 
floor that are either impenetrable to the bullets 
of the firearms being used within it, or have 
internal baffiing built so that the bullets cannot 
hit the walls or ceiling. Since the guns being 
fired normally on an indoor range are .22; .38; 
and .45 caliber, it follows that walls which are 
impenetrable to these calibers are adequate. 
If guns of higher power are to be used, addi- 
tional precautions must be taken accordingly. 
it is not recommended that high-power rifles 
be fired at a conventional 45° steel backstop 
because of the probability of penetration rather 
than deflection, 

Masonry walls of any type are usually safe in 
this case, even with the possibility of 44 mag- 
num pistols being used. This type of wall 
should be relatively smooth and free of 
pilasters or other protrusions. If pilasters, etc., 
do exist, itis recommended that the surface of 
the wall be covered by ‘/-in. plywood, at least 
in the area where the protrusions occur. The 
plywood should be laid on over standard fur- 
ring strips so that in case the plywood is 
struck, the bullet is not likely to ricochet back 
out. The space behind the plywood acts as a 
bullet trap into which the bullet tumbles. If the 
plywood is flush against o wall, a bullet is more 
likely to ricochet back out. 

Wooden or plaster type walls on an indoor 
range should aiso be smooth and free of pro- 
trusions. They should be covered completely 
with at least 2 in, of plywood, attached in the 
same manner as described for a masonry wall. 

The nominal 2 in. of plywood can be two 
l-in. thicknesses, or preferably three %-in. 
thicknesses of plywood. The plywood will 
stop any of the standard .22, .38, or 45 
caliber bullets which would normally be used. 
\f a heavier caliber is to be used, tests should 
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be made to determine the protection needed. 

Floors which are over another room should 
be covered with at least 2 in, of plywood as de- 
scribed above for at least 8 ft in front of the 
firing line, and by at least 1 in. from there to 
the backstop, providing that .45 caliber ACP is 
the most powerful cartridge used in the range. 

Ceilings present somewhat more of a prob- 
lem. Since some buildings are constructed 
using precast concrete, others with steel bar 
joists for root or floor supports and still others 
with wooden beams, measures must be taken 
to eliminate any possibility of ricochet or pene- 
tration. This can be accomplished by the same 
thickness of plywood as noted above, and at 
the same distance from the firing line. 

Another and perhaps better way in which a 
high ceiling may be protected is by the use of 
plywood baffles, arranged vertically from the 
ceiling in such a way that the ceiling is not 
visible from the floor level of the firing line. 
They should not be more than 4 ft in depth. 
Baffles constructed in this manner will use 
considerably less material than covering the 
ceiling entirely, and have the capability of 
being used simultaneously as mounting for 
range lighting. They will also act as sound 
baffles, and if treated with acoustic insulating 
material as described later in this text, will 
be very effective in helping to lower the noise 
level within the range. (See Fig. 5.) 

Any service equipment that is exposed down: 
range of the firing line should be protected. 
This may inelude electric wiring, lighting, 
water pipes, heating and ventilation ducts and 
exhaust fans. All of these items should be pro- 
tected by two thicknesses of %-in. plywood 
backed by 12-gauge (0.1-in,) steel, 

Flat metal surfeces parallel with the firing 
line should not exist. If such @ surface exists, 
it should be covered with plywood as described 
above. 
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GENERAL NOTES: Walls at ends of bullet-stop should be protected from 
bullet splatter by 4" steel plates. Doors between firing line and bullet-stop 
must be bolted on range side. Arrange lights to have 40 to 50 foot-candles 
of reflected light from the face of the targets and § to 10 foot-candles of 
indirect light at firing line. Indoor reflector flood lights furnish good light 
on targets if fluorescent types are not used, Paint walls, ceiling and bullet- 


stop a light tint of blue or green, Desirable target carriers may be purchased 


or made by the club “handy men“. If space permits, mount target carriers 
behind firing line on steel pipes or 4° x 4° wood posts running from floor 
to ceiling. Provide for drinking water and toilet facilities as well as for 
heating and ventilation of range areas. 


Fig. 3. A revolver gallery for the Minneapolis police department. (Caswell Target Carriers, Anoka, Minn.) 


Range Lighting 


Range lighting can be accomplished by use of 
either incandescent or fluorescent sources. 
The fluorescent type is more expensive to in- 
stall, but is far more economical to operate 
and maintain. 

Fluorescent lighting is in wide general use, 
although it can induce eyestrain somewhat 
more quickly than incandescent lighting be- 
cause of the higher ultraviolet emission. Which- 
ever type is used, it should be of the indirect 
or diffused type. 

The intensity of the lighting should be rather 
high (approximately 75 footcandiles), and there 
should be little difference in the intensity level 
throughout the range ares, Under no circum- 
stances should the firing line be dark or dimly 
lit. This can cause eyestrain. A dark firing line 
causes an enlargement of the pupil which 
results in @ drop of visual acuity and a cor- 
responding enlargement of the blur circle on 
the target. The lower edge of overhead lighting 
protective baffles should be high enough so 
that a shooter has no problem seeing down- 
range. Ideally, this would be no lower than 6 ft, 
so that there is as little “shut-in" feeling as 
possible. 


Range Painting 


Painting of the range should be done in light 
pastel tints with latex flat paint. Bland, pleasing 
colors such as beige or blue-greens should be 
selected, 


Range Ventilation 


One of the major hazards to health in an indoor 
range is thé lack of proper ventilation. This 
condition exists on a number of ranges which 
are otherwise well designed. 

Air should always be exhausted away (down- 
range) from the firing line. The preferred spot 
for a single line of exhaust ducts is over the 
target line, so that the lead dust generated by 
bullets striking the backstop is taken out of 
the area as quickly as possible. If possible, a 
second line of exhaust ducts should be placed 
no more than 8 ft in front of the firing line, so 
that the combustion gases of firing can be 
taken away quickly. 

The combustion of smokeless powder forms 
carbon monoxide, carbon dioxide, nitrogen 
oxides, methane, and some solid organic mate- 
rial, All of these products are irritants and in 
enough concentration can make shooting un- 
pleasant. In a poorly ventilated range, pro- 
longed exposure can cause headaches and 
nausea, and can irritate eyes and respiratory 
passages. The major hazard of poor ventilation 
is the lead dust caused by the lead bullets strik- 
ing the backstop. The maximum allowable 
concentration of lead acceptable for an 8-hour 
daily exposure should not exceed 0.20 milli- 
grams per cubic meter concentration. The 
reason thet the lead dust is considered to be 
the major hazard is that lead is an accumula- 
tive poison in the body and is not excreted. 

The ventilation system should be designed 
in such a way that the total volume of air in 


the range is changed from 20 to 40 times per 
hour. A steady, positive flow of air toward the 
backstop at a velocity of 50 ft per minute is 
the acceptable minimum. 


Noise Reduction 


The discharge cf any firearm creates a muzzle 
blast which has the capability of affecting hear- 
ing. Prolonged exposure to such noise levels 
can inflict permanent, uncorrectable hearing 
damage. A firearm that fires a bullet which is 
transonic (more than 1,140 ft per second) gen- 
erates the characteristic sonic “boom” which 
because of its high frequency component is 
even more damaging to hearing. 

Even .22 caliber match bullets at times 
exceed the speed of sound at the muzzle, and 
this phenomenon is accompanied by the high 
whiplike crack which is sometimes heard in 
gallery ranges. Hearing damage, therefore, 
can result even from the .22 rimfire cartridge.’ 


Noise Reduction on the Range 


The walls, ceiling, and floors of a gallery range 
may be treated with effective sound absorbent 
materials. 

The wall area next to the firing line and the 
ceiling directly above and for 2 or 3 ft in front 


'Ref.—Acton & Forrest—Noijse & Hearing, 
Journal of the Acoustical Society of America, 
April 1968 
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Fig. 4 “Venetian blind” type bullet trap. 


General Notes on Fig. 4 


1, Walls shall be 8 in thick; concrete or solid 
masonry units, providing minimum STC of 50. 

2. Target range construction above or below 
occupied space shall provide minimum STC of 
50. 

3. Floor shall be concrete. 

4. Construction above target range may be 
one of the following types, provided requirements 
for fire-resistive construction of the project are 
met: 

(a) concrete flat slab or concrete slab and 

beam 

(b) open-web steel joist 

(c) concrete ribbed slab 

(d) steel deck construction 
For type (a) provide baffles at lights, beams, and 
other obstructions only. For types (b), (c}, and 
(d) baffles shall be arranged so that only the 
baffle surface is visible from the prone firing posi- 


tion. 
5. Information for each target range: 
a. Number of firing booths required. 
b. Positions required for target locations: 
21'-0"; 45'-0"; 50'-0"; 75'-0"; and 


100'-0", (If the 100-ft position is not re- 
quired, locate the backstop at the 75-ft pos- 
ition and shorten the length of range accord- 


ingly.) 


ROJECTS (SEE NOTES). 


c. Minimum width of firing booth, if greater 
than shown. 

Type of target carriers required (bullseye, 
silhouette, oscillating). 

Structural fiberboard 

Flame spread: 0 to 25 

NRC: .65 

Size: 32 X 72 in (or as required) 

Color: Factory-finished white 

Installation: As shown 

7, Provide waiting room, ammunition storage 
space, and toilets. 

8. Ventilation requirements: Mechanical ex- 
haust at plenums #1 (35 per cent) and #2 (65 
per cent) necessary to maintain minimum air flow 
of 40 ft/min across the net open area of the 
firing booths. Exhaust capacity to be 110 per 
cent of mechanical supply ventilation. 

9. Standard venetian blind trap is composed 
of 4 louver plates with total height = 7'-0” +, 
and depth = 4’ -0" +. Manufacturers’ dimensions 
may vary from this requirement on shop drawings 
for nonstandard installations. For this alternate 
reduce length of range, if feasible without altering 
overall design. Otherwise, the additional 7'-0” 
should be added to the space behind the firing 
booths. 


d. 


6. 
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Coefficients of Absorption” 
Coefficient of absorption 
Frequency 
Material 125 Hz 500 Hz 2,000 Hz 4,000 Hz 

Concrete block, coarse, unpainted 0.36 0.31 0.39 0.25 
Brick wall, painted 0.01 0.02 0.02 0.03 
Brick wall, unpainted 0.03 0.03 0.05 0.07 
Carpet with 40-ounce felt underlay 0.08 0.57 0.71 0.73 
Heavy fabric 18 ounces per sq yd, draped 0.14 0.55 0,70 0.65 
Light fabric 10 ounces per sq yd, draped 0.03 0.11 0.24 0.35 
Fiber glass 2 in. thick 0.39 0.94 0.85 0.84 
Wood paneling, %-in, plywood 0.28 0.17 0.10 0.11 
Mineral fiber perforated tile, * in. thick (mounted 

to manufacturer's specifications in a #7 mounting) 0.52 0.62 0,78 0.55 
Ultraliner compressed fiber glass duct insulation, 

1 in. thick 0.30 0.69 0.93 0.88 





SOURCES: “Handbook of Noise Control, McGraw-Hill Book Co.; Celotex Corp.; Gustin-Bacon Corporation; 


Architectural Acoustical Materials Performance Data. 
* Definitions of terms used in table: 


Hz = frequency of the sound wave in cycles per second 
Coefficient of absorption = percentage of sound absorbed by the given material 


of the firing line should be treated with mineral 
fiber acoustical tile, which is a better material 
for this area since fiber glass will tend to be 
loosened by muzzie blast and drift down onto 
the shooters. It will also collect unburned pow- 
der and, eventually, may create a fire hazard. 

Any maintenance painting should be done 
with @ spray, so that the holes in the tile can 
be kept open. These holes sre the effective 
sound absorbing part of the tile. 

Carpeting the firing line and any assembly 
area to the rear will help considerably. Car- 
peting in front of the firing line can accumulate 
unburned powder and thereby creates a fire 
hazard. 

The protective baffles described in the sec- 
tion on range interior can serve a dual purpose 
as sound baffles, in that they help to break up 
the natural resonances which sre so often set 
up in large open spaces. 

If the side of the baffles facing the firing 
line is faced with an acoustic insulation mate- 
rial, they will help to absorb some of the un- 
wanted sound. 

The breaking up of large, flat, smooth sur- 
faces (in a range) which can reflect sound 
easily is one of the big factors in producing 
a pleasant shooting area. There is a long list 
of sound-absorbing materials which have been 
used on indoor ranges. The coefficient of 
absorption in the table above represents the 
percentage of sound energy which is absorbed 
by the surface described. 

The table clearly shows the greater efficiency 
of soft, heavy materials with open-pored sur- 
faces in the absorption of noise over materials 
with flat smooth surfaces. It also shows how 
ineffective building materials such as brick, 
plywood, concrete block, etc., are in the ab- 
sorption of sound. The greater absorption effi- 
ciency at low frequencies (125 to 500 cycles 
per second) of the mineral fiber tile is readily 
apparent. The superiority of fiber glass in roll 
form at the middle end high frequencies is also 
clearly indicated. The discussion above per- 
tains to noise within the range itself, and to 
techniques which can be used to absorb sound 
within the range area, 

There is another field of consideration in 
the noise problem. This is the problem of sound 
tranamission to the area outside the range. 
This noise escapes the range and annoys resi- 
dents who have no interest in or connection 
with the range operation. Such noise will be 
a constant irritant to these persons, and for 
harmonious relationships with the community, 





an effort should be made to reduce this noise 
to a minimum. 

Since sound requires air for easiest trans- 
mission, it follows logically that the first cor- 
rective step is to block off any air leaks out of 
the range. It is patently impossible to seal 
off the range completely, but all doors can be 
weatherstripped, and, if necessary, a double 
door system may be installed (without the two 
doors facing each other) to form a combination 
entrance and sound trap. 

Intake and exhaust of air should be accom- 
plished through muffling chambers. The cham- 
bers should be maze baffled in a manner which 
requires the air to flow sround corners. The 
muffling action thus achieved is very similar 
to that of an automobile muffler. 

if the problem of sound transmission is 
acute, special measures may have to be taken 
in the layout and construction of the range. In 
planning and construction of an indoor range 
which is to be in a multipurpose building, it 
is strongly recommended that a competent 
acoustical consultant be retained. 


Target Carrier Systems 


An indoor range can be run much more effi- 
ciently and safely if some sort of target trane- 
port system is installed. A carrier system may 
be constructed of bicycle wheels and clothes- 
line if funds are not available for anything else. 
On the other end of the expense spectrum, 
a completely eutomatic electrically powered 
system may be purchased from any one of sev- 
eral reputable target equipment companies. 

Regardiess of what target handling system 
is selected, targets should normally be placed 
with their centers approximately 5 ft off the 
firing-line floor level for the rifle standing and 
pistol position; and about 18 in. from the same 
level for the prone, sitting, and kneeling posi- 
tions. Low target positioning is usually accom- 
plished by the use of a detachable extension 
rod on the target carrier. If registered tourna- 
ments ere to be held on the range, provision 
should be made for attaching backing targets, 
since they ere required for all NRA Registered 
Smatibore Rifle competitions. 

Although indoor pistol tournaments may 
be held without turning targets, it is strongly 
recommended that such targets be used. Even 
though this type of target holder is more dif- 
ficult to construct than the simple trolley tar- 
get carrier, it is still entirely feasible to con- 
struct using easily availablo parts. 
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An indoor range may be used for police fire- 
arms training. Usually the B27 target, or 5 
reduction of that target, can be used or adapted 
to the standard target holder. There are spe- 
cial considerations for safety in police com- 
bat shooting indoors. Write NRA for further 
information. 


Range Equipment 


Ranges will normally require accessory range 
equipment which provides a more comfortable 
and pleasant place to shoot, as well as helping 
to increase the safety factor. 

Gun racks should be placed in convenient 
locations, both to the rear of the firing line and 
in the assembly ares, These racks should be 
constructed so as to allow the secure place- 
ment of match target rifles with scopes in them 
without danger of damage. 

Hand-gun benches should be provided on the 
firing line for pistol ranges. If a range is to be 
used for both rifle and pistol, removable or 
folding pistol benches should be installed. 

Trash receptacieos of at least two types 
should also be provided—one for the spent 
cartridge cases, and one for other trash. 

Coat racks are a necessity, They can be 
placed wherever convenient in the assembly 
sree or in a special room. 

Storage cabinets for target and misceilane- 
ous items should be provided. 

A bulletin board should-be put up on a wall 
in the assembly ares so that tournament scores 
and other pertinent information may be 
posted. 

Shooting mats are very nearly a necessity 
for an indoor range. They can be purchased 
from one of severe! manufacturers, or may be 
cut very cheaply from used rugs, rubber mat- 
ting or other suitable material. 

Seating should be provided in the assembly 
area as well as in the area behind the firing 
line. 


Other Space Requirements 


Auxiliary rooms which should be provided for 
if at all possible are: 

* A secure room for stowage of guns and 
ammunition, This room should contain space 
for cleaning guns and e small shop for minor 
repairs. 

* An assembly and spectator area within the 
firing range room, but separated at least by 
rail, should be provided. If poasible, the as- 
sembly area should be cut off from the sctual 
firing area by @ waist-high partition with glass 
above so that firing may be observed and con- 
versation may occur without disturbance to the 
shooters. 

* A combination classroom and statistical 
office room should be completely separated 
from the range area. This will provide ca- 
pability for statistical work during tourna- 
ments. 

* Reet rooms should be provided, and 
undoubtedly will be required by law. 

* A enack bar or restaurant is a very de- 
sirable addition to a shooting facility. In some 
instances, this facility augments the range in- 
come. 

* An office for the range manager should 
be provided if not provided in the statistical 
office. 

* A coat room or locker room is a desirable 
addition to any sporting facility, and shooting 
ranges are no exception. 

* Last, but not least, a utility room con- 
taining furnace, air conditioning equipment, 
electrical switch panels, floor cleaning equip- 
ment, and so forth, should be provided for all 
indoor ranges. 
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Fig. 1 Small-bore rifle and carbine ranges. 


Department of the Air Force. Victor B 
Spector and Associates, Architects-Engineers. 
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DIMENSIONS OF AREAS 
fa] YARDS 
MIN RADIUS 
OF SECTOR? 
CALIBER .22 LONG RIFLE ' 
CALIBER 30 CARBINE 2,500 


' LIMIT GF SIDE RICOCHET AREA "A* 15 DETERMINED BY 
MEASURING OUTWARD FROM THE ENO OF FIRING LINE 
(OR FIRING POSITION) AT A 25° ANGLE BEYOND THE 
LIMIT -<OF FIRE LINE, FOR A DISTANCE OF 1,200 YARDS, 
AND BY MEASURING OUTWAKO 4° BEYOND THE LIMIT-OF- 
FIRE LINE AT THE OUTER LIMIT OF THE DANGER AREA 
(MAXIMUN RANGE PLUS DISTANCE "B*) 
















MAXIMUM RANGE OF AMMUNITION PLUS "8" 


SUITABLE BACK STOP DETERMINED LOCALLY 





3 


4 USE DANGER AREA PLOT PLAN IF LAND IS AVAIL~ 
ABLE, AND IF LAND 15 NOT AVAILABLE USE BAFFLES, AS 
SHOWN IN TYPICAL SECTION 





WIDTH IS VARIABLE DEPENDING 
UPON POSITION AND NUMBER 
OF FIRING POSITIONS 
AUTHORIZED 


DANGER AREA PLOT PLAN 
Fig. 1 (cont.) Small-bore rifle and carbine ranges. 
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Fig. 2 Pistol ranges. 
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PROTECTIVE BAFFLE 1.45' 25 YD 50 YD. 
ABOVE BOTTOM 25 YD TARGET Ss TARGETS. 
FRAME 


SECTION “X"'—"X" 


LIMIT OF DANGER AREA > DANGER AREA LAYOUT IS USEO ONLY WHEN LAND IS AVAILABLE, OTHERWISE A LAY~ 
OUT WITH BAFFLES (AS SHOWN IN SECTION *X ~ %") 15 USED, 


DIMENSIONS OF AREAS 
IN YARDS 

MIN RADIUS 

OF SECTOR? 


CALIBER 22 LONG RIFLE 1,730 
CENTER FIRE PISTOL 1,800 
CALIBER 45 1,800 


LIMIT OF SIDE RICOCHET AREA A |S DETERMINED BY 
MEASURING OUTWARD FROM THE END OF FIRING LINE 
(OR FIRING POSITION) AT A 25° ANGLE BEYONO THE 
LIMIT-OF FIRE LINE, FOR A DISTANCE OF 1200 YARDS, 
AND BY MEASURING OUTWARD 5° BEYOND THE LIMIT- 
OF FIRE LINE AT THE OUTER LIMIT OF DANGER AREA 
(MAXIMUM RANGE PLUS DISTANCE 8) 


MAXIMUM RANGE OF AMMUNITION PLUS B. 


SUITABLE BACK STOP DETERMINED LOCALLY 





—WIDTH IS VARIABLE DEPENDING 
UPON POSITION ANO NUMBER 
OF FIRING POSITIONS 
AUTHORIZED 


DANGER AREA PLOT PLAN 
Fig. 2 (cont.) Pistol ranges. 
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By WALTER L. COOK 


TRAPSHOOTING 


Trapshooting is the oldest of artificial clay 
target shooting sports. It is derived from an 
old live bird shooting game which originated 
in England in the latter part of the eighteenth 
century. A few years later, in the early 1800s, 
some English shooters formed a club called 
the “High Hats.” The name was derived from 
the fact that the gentlemen in the club used 
their discarded high hats to “trap” live birds. 
A high hat with @ long string attached to it 
would be placed out in front of the shooter, 
and a live pigeon would be placed under the 
hat. When the shooter was ready he would tip 
his hat and the “trap boy” would jerk the string 
that would pull the hat from over the pigeon; 
thereby, releasing the pigeon as a live target 
for the shooter. 

In the latter part of the nineteenth century 
glass balis were introduced as_ artificial 
targets for trap shooters. The glass balis were 
filled with feathers so that when they shoettered 
the floating feathers would make it appear es 
though # bird had been shot. This was the 
evolution of artificial targets, and it was not 
long thereafter that clay targets were intro- 
duced. 


Layout Actual space required for trapshooting 
is a site 100 yd wide by 300 yd deep. The trap is 
located midway of the short side and throws 
targets at varying angles from the five shooting 
positions. The shooting positions are located 
16 yd behind the trap and 3 yd apart. Each 
firing position is 16 in. wide. Additional firing 
positions are located at 1-yd intervals up to 27 
yd from the trap. These additional firing posi- 
tions ere used for handicap shooting. In handi- 
cap shooting, the persons with greater shoot- 
ing ability shoot from « greater distance. 

When a target is thrown from the trap it rises 
from ground level to a height of 8 to 12 ft. It 
reaches its maximum height at a point about 
30 ft in front of the trap, thus making it about 
78 ft (16 yd plus 30 ft) from the firing positions 
located on the 16-yd line. The target will carry 
about 48 to 52 yd from the trap. The trap can 
be adjusted to control the throwing distance, 
and usually it should be set to throw close to 
48 yd since this means the target will be 
moving slower and better scores will result. 
This is particularly important where shooting 
is strictly recreational. 

A trap-field layout is illustrated in Fig. 1. It 
may be observed that targets may be thrown at 
up toa 47° angle away from the straightaway. 
The usual and recommended practice is to keep 
targets within an angle of 22° to the left or 
right of the straightaway, This will make for 
better scores and happier shooters. 


The Game A trap squad is comprised of five 
members, Each member of the squad fires at 
25 targets to make a regulation trap “round.” 
Each squad member shoots five shots from 
each of the five firing positions. 


Management Aids, Bulletin No. 35, National 
Recreation and Park Association, Inc., Wash- 
ington, D.C., 1966 


With all five members of the squad lined up 
on the 16-yd line, each shooter, progressing 
from position one on the left to position five 
on the right, fires at one target. This procedure 
is repeated four more times until each has fired 
five shots from each starting position. The 
shooters then rotate to the right one position, 
with the shooter on position five moving to 
position one. This procedure is followed until 
the round is completed and each member of the 
squad has fired five shots from each position. 

While on the shooting line, only the shooter 
whose turn it is to fire has a loaded gun. The 
man to the right of the shooter may drop a shell 
into the chamber while the shooter is firing, but 
all other guns should be empty and action 
should be open. 

The usual trap gun is 12-gauge but it may be 
smaller, Any conventional action type will do 
for singles trapshooting. The shooting dis- 
tances involved cause most trapshooters to 
favor guns with 30- or 32-in. barrels, full choke, 
and raised solid or ventilated ribs. Since in the 
doubles game, two targets are thrown at the 
same time, a gun capable of firing two quick 
shots is required. 

The American Trap Association rules specify 
that shot size shall not be larger than #7'4. Shot 
shells are not to be loaded with more than 3 
drams equivalent powder and not more than 14 
ounces of shot. 


Walks The appearance of the trap field can 
be enhanced by having the surfaces of the 
shooting stations and walks made of such 
materials as gravel, asphalt, or concrete. The 
walkways for the five shooting stations, ex- 
tending from the 16-yd line to the 27-yd line, 
should have markers or painted lines placed at 
1-yd intervals, preferably with yardage numer- 
als indicated. 


Skeet Shooting 


The short-range clay target game or skeet was 
originated by William Harnden Foster in 1926, 
at Andover, Massachusetts. It was designed to 
approximate field shooting at birds such es 
quail, grouse, dove, etc. 

In its beginning it was known as “shooting 
around the clock.” The original layout had one 
trap located at twelve o'clock which threw 
targets over six o'clock. Shooters progressed 
sround the entire perimeter of the clock 
shooting at various angles. Later a second trap 
was located at six o'clock permitting shooters 
to fire at the same number of angles while 
going halfway sround the clock. This reduced 
the shooting zone in half and thereby increased 
safety. 

The skeet layout today is very similar. The 
targets are thrown from eo high house and a 
low house located at opposite ends of « semi- 
circle. 


The Layout The layout for the single skeet 
field is shown in Fig, 2. The minimum site for 
the actual shooting area must be 600 yd wide 
by 300 yd deep. The semicircle containing the 
trap houses and the shooting stations is lo- 
cated in the middle of the long side of the site. 
The site should face northeast or north if it can. 


* tion seven. 


The two trap houses are 120 ft 9 in, apart. 
The high house is located on the left of the field 
and the low house is located on the right. 
Targets shot from the high house start at a 
point about 10 ft above the ground. Targets 
shot from the low house start at s point about 
3 ft above the ground. Both traps throw targets 
at fixed angles. The lines of flight cross each 
other at a point 18 ft beyond station eight and 
ato height of about 15 ft. The average flight 
distance of a skeet target is 55 yd. 

There are eight stations on # skeet field, Sta- 
tion one is located at the base of the high 
house, on the left side of the semicircle. The 
next six stations progress around the semi- 
circle, with station seven located at the base 
of the low house. Stations one through six are 
placed 26 ft 8% in. apart. Station eight is located 
at the midpoint of a line perpendicular trom the 
high house to the low house. 

When electrical traps are used, the electrical 
control setup is located 12 ft to the rear and 
left of station four. 

Eight-foot squad boxes are located six feet 
to the rear of stations one through seven. 

A short gun pattern panel is desirable near 
the range to “sight in" a gun. 

If possible four skeet fields, side by side 
and touching so a8 to use common high-low 
houses, are desirable for economy of construc- 
tion, ease of management, and ss a necessity 
for holding large matches. 


The Game As in trapshooting, the skeet squad 
is normally composed of five men, and 25 shots 
make a round for one person. In the course of 
a round, a person will shoot at targets thrown 
one ata time from both the low house and the 
high house. The shooter will also fire at double 
targets, one target being fired from each of 
the trap houses simultaneously. In a round, 
there are sixteon singles shots, sight shots 
fired at four doubles, and one optional shot. 
The sixteen singles are shot two at each of the 
sight stations. The eight shots for the four 
doubles are fired two each at stations 1, 2, 
6, and 7, The first time a target is missed, the 
optional shot is used as o repeat shot, If during 
the round of 24 shots there have been no 
misses, the optional shot may be taken ae e 
single fired from any station, usually from ste- 





To begin « round, a squad moves to the 
squad box behind and to the right of station 
one. The first member of the squad moves to 
station one to commence shooting. Other mem- 
bers of the squad remain in the squad box with 
guns unloaded and with actions open, After the 
first shooter assumes the ready position with 
his gun at his shoulder, he calle “pull.” Within 
one second a@ target appears from the high 
house. If the shooter is accurate or lucky he 
will break the target at about 20 or 25 yd from 
the trap house. After his first shot at the target 
from the high house, the shooter assumes his 
ready position for the target to come from the 
low house and then repeats the same procedure 
as for shot one. After the second shot from sta- 
tion one, the first shooter returns to the squad 
box and waits until the other four shooters 
have completed the same sequence of shots 
The squad then moves as a unit to station two 


to repeat the same procedure. After shooting 
singles at each of the eight stations, the squad 
returns to station one to commence shooting 
doubles. The shooters conduct themselves in 
the same manner as described for the singles. 
When the shooter calls “pull, targets are re- 
leased simultaneously from the high house and 
the low house. The shooter fires first at the 
target moving away from him and then at the 
target moving toward him. 
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Specifications for Trap Field 

Recommended Area Allow 16 acres for o single 
field, Shotfall danger zones of adjacent fields 
partially overlap and require only 3 acres addi- 
tional land. 


Size and Dimension Walks and structures occupy 
an overall area approximately 100 ft deep by 
65 ft wide. Minimum cleared area is a section 
with a radius of 100 yd (1.7 acres). Shotfall dan- 
ger zone is a section with a radius of 300 yd 
(14.8 acres), 







wif MOST DESIRABLE TRAP ANGLE — 44° 
——_£_ MAXIMUM TRAP ANGLE ALLOWED — 94° 


CLEARED AREA \_ PORK / 
100 YARO RADIUS YQ S \ 7 ¥ ———— TARGET FLIGHT DISTANCE 


50 YARDS +2 YARDS 


All gauges and types of guns may be used in 
skeet shooting. Since doubles are fired in each 
round, it is necessary to have a gun that will 
fire two shots in rapid succession. The short- 
range gunning makes short-barrelled, open- 
bored guns most popular. 

There are four gauge classifications in skeet 
championship events: (1) an all-bore event in 
which any gauge gun may be used but in which 
the .12-gauge is usually favored, (2) .20-gauge 
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Trap field. From Outdoor Sports Facilities, Departments of the Army, Navy, and Air Force, Washing- 


Orientation Preferred orientation is for the cen- 
terline through shooting station #3 to run north- 
east-southwest with the shooter facing northeast. 


Surface and Drainage Shooting stations are to 
be portland cement concrete (PCC). Walkways 
may or may not be paved. Shooting area and 
100-yd-radius minimum cleared area are to be 
turf. The 300-yd radius shotfall danger zone may 
be turf or water or left in natural condition, and 
the entire field should be located in o relatively 
flat area with an open background. 
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event; (3) small bore, using .28-gauge or 410 
with 3-inch shells, and (4) sub-small bore, 
410 with 2%-in, shells. No shot size smaller 
than #9 may be used in a match sanctioned by 
the National Skeet Shooting Association. 


Trap Houses The trap house houses the target 
throwing equipment and can be constructed of 
many materials. 


STANDARD TRAP HOUSE 


\— 9-0" CHORD BETWEEN TRAP 


¢ \ \ \ 
‘ \ \ 


STATIONS AT 16 YARDS 





TRAP FIELD LAYOUT 


Special Considerations If shooting is entirely 
over land, there should be safety provisions for 
fencing, posting of warning signs, and clearing 
away of concealing brush, If shooting is over 
water, warnings posted on buoys or other signs 
are required, and the trap house should be back 
far enough from the water's edge to permit re- 
covery of unbroken targets. Contact the National 
Rifle Association for information on trap house 
construction and trap machines. 
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Fig.2 Skeet field. From Outdoor Sports Facilities, Departments of the Army, Novy, and Air Force, Washing- 


ton, 0.C., 1975. 


Specifications for Skeet Field 

Recommended Area Allow 29 acres for a single 
field, Shotfall danger zones of adjacent fields 
partially overlap and require only 2 acres addi- 
tional land, 


Size and Dimension Walks and structures occupy 
an area approximately 130 ft wide by 80 ft deep. 
Minimum cleared area is a semicircle with a radius 
of 100 yd (3.25 acres). Shotfall danger zone is 
a semicircle with a radius of 300 yd (29 acres). 


Orientation Preferred orientation is for the cen- 
terline from station #4 through station #8 to 


run northeast-southwest with the shooter facing 
northeast. 


Surfoce and Drainage Shooting stations are to 
be portland cement concrete (PCC). Walkways 
may or may not be paved. Shooting area and 
100-yd-radius minimum cleared area are to be 
turf. The 300-yd-radius shotfall danger zone may 
be turf or water or left in natural condition, and 
the entire field should be located in a relatively 
flat area with an open background. 


Special Considerations |f shooting is entirely 
over land, there should be safety provisions for 


\ 

—MINIMUM CLEARED 
eee 100 YD. RADIUS 

eX CE \ 


SHOTFALL DANGER ZONE 


fencing, posting of warning signs, and clearing 
away of concealing brush. If shooting is over 
water, warnings posted on buoys or other signs 
are required, and skeet houses should be back 
far enough from the water's edge to permit re- 
covery of unbroken targets. Contact the National 
Rifle Association for information on skeet house 
construction and trap machines. 
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Fig. 3 Combination skeet and trap field. For layout dimensions and details see Fig. 2 (Skeet) and Fig. 
1 (Trap). If paved, walks should be 4-in concrete reinforced with 6 < 6 in, No. 6 gauge welded wire 


fabric or bituminous. 


Specifications 
Recommended Area Allow 30 acres for a combi- 
nation field. 


Size and Dimension All walks and structures oc- 
cur within an area approximately 130 ft wide 
by 115 ft deep. Minimum cleared area is con- 
tained within two superimposed segments with 
100-yd radii (4 acres). Shotfall danger zone is 
contained within two superimposed segments with 
300-yd radii (36 acres). 


Orientation Preferred orientation is for the cen- 
terline from skeet station # 4 through trap station 
#3 to skeet station #8 to run northeast-south- 
west with the shooter facing northeast. 


Surface and Drainage Shooting stations are to 
be portland cement concrete (PCC). Walkways 
may or may not be paved. Shooting area and 
minimum cleared area are to be turf. Shotfall 
danger zone may be turf or water or left in natural 
condition, and the entire field should be located 
in a relatively flat area with an open background. 
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Special Consideration If shooting is entirely over 
land, there should be safety provisions for fenc- 
ing, posting of warning signs, and clearing away 
of concealing brush. If shooting is over water, 
warnings posted on buoys or other signs are re- 
quired, and the trap house should be back far 
enough from the water's edge to permit recovery 
of unbroken targets. Contact the National Rifle 
Association for information on skeet and trap 
house construction and trap machines. 
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SITE PLANNING 


Orientation This facility should be located rea 
sonably close to the water to expedite the disper 
sal of rental equipment and the performance of 
routine maintenance. However, careful consider 
ation should be given to insure that the building 
is not located in an area subject to flooding or 
storm damage. The maintenance shop should 
have ready access to the water by overhead 
crane, mobile equipment, or paved launching 


REPAIR 


STORAGE 


Fig. 1 
ington, D.C,, 1975. 





ramp to facilitate transporting the boats from 
the water to the shop for repair. The lounge should 
be oriented with o view of the water, but late 
should be 


afternoon and evening sun 
avoided if possible 


glare 


It is desirable to separate this 
activity from normal vehicular circulation in order 
to avoid congestion. This is usually accomplished 


Launching Area 


by locating the ramp on o separate turnaround 
or side road. The ramp should be related directly 


COVERED 
WORK 


VENDING 
AND 







SE. 


Diagrom of marine buildings. From Outdoor Recreation Facilities, Department of the Army, Wash- 





to the parking area with turnaround loop between 
them. The access road should be sized to allow 
another vehicle to poss, A paved ramp capable 
of launching two boats simultaneously should be 
provided as a minimum facility. The ramp slope 
should be constant and range between 12 and 
16 percent. This should also include a tie-up area 
to be used for loading and unloading the boat 
without interfering with the launching operations 
A minimum water depth of 4 ft is required to 
launch a boat from a trailer. An optimum quide 
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BASIC FUNCTION 


PRIMARY CIRCULATION 


SECONDARY CIRCULATION 


OPTIONAL FUNCTIONS, 
CIRCULATION 


AND 


for calculating the number of launching ramps 
on small bodies of water is indicated below. 


« Water skiing—One boat per five acres of 
water, Assume that a maximum of 10 percent 
of total boats in water will be involved in water 
skiing. However, water skiing and fishing are 
incompatible activities in the same area of the 
water body. 

« Fishing or pleasure boating—One boat per two 
acres of water, 

« Canoes or rowboats—One boat per acre of 
water. 

« Each ramp can handle 40 launchings per day. 


Docking Facilities Floating docks are preferable 
to stationary docks where fluctuations in water 
levels exceed 12 feet. Roofed docking facilities 
are preferred for rental motor boats in order to 
reduce weather damage and the maintenance 
time spent in bailing the boats. A sandy area 
is desirable for beaching canoes, skiffs, and small 
sailboats. This allows the boats to be turned over 
when not in use. If rental dock space is to be 
provided, a careful projection of the numbers and 
sizes of boats to be docked is necessary to insure 


BOAT / TRAILER 
PARKING 
AND 
STORAGE 


Fig. 2. Marine site diagram. 


the correct sizing of docks and provide adequate 
maneuvering space. 


Vehicular Circulation and Parking In addition to 
the normal parking requirements, a parking area 
for combination car and boat trailer parking 
should be provided. Each space should be a mini 
mum of 10 ft wide and 40 ft long. The total 
number of combination spaces normally should 
not exceed 30 percent of the total parking. 


BUILDING PLANNING 


Building Levels and Construction A one-level 
building is preferred to accommodate the required 
circulation and room arrangement in the marino 
support building. Where topography requires, 
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MARINAS 


however, a modest split in level can be planned 
by separating the boat-repair space from the rest 
of the building. Heavy flooring and framing will 
be needed for this space to permit storage of 
motors and use of on overhead crane. 


Functional Relationships The  sales/checkout 
room should be located between the main entry 
and the access point to the docks. From this initial 
contact point information, tickets, and rental 
equipment will be dispersed. The sales/checkout 
room should have direct access to the general 
storage area, so that rental equipment can be 
easily removed and returned, The storage room 
should be related directly to the repair shop for 
access to equipment and spore parts. Restrooms 
should be easily accessible from the dock area. 
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By CHARLES A. CHANEY 


CLEARANCES 
Goneral 


Clearances for any and all purposes within the 
offshore ares of the marina should be con- 
sidered as relative rather than as fixed values. 
When adequate water area is available, all 
clearances may be made quite libersi and 
limited only by the desires of the local boat 
owners and the financial ability of the re- 
sponsible parties to pay for more extensive 
structures. The more serious problem of 
establishing proper clearances is faced when 
planning a marina for maximum capacity in a 
definitely fixed water area such as # frontage 
in a large municipality. 

In the planning of a marina it is necessary to 
consider clearances that are by nature in three 
different classes and for three positions or 
operations of boats. These clearances are as 
follows: 

1. Clearances in slips beyond the beam and 
length of the boat 

2. Width of entrance and exit channels at 
the marina 

3. Width of water area for maneuvering to 
and from slips 

it is the purpose of this chapter to discuss 
these three items and present data from which 
the necessary clearances end widths of water- 
ways may be determined together with the 
reasons for the recommendations so made. 
(See Figs. 1 and 2.) 

Boatmen in various parts of the country 
evaluate clearances in different manners, and 
often a group is willing to make a larger 
initial investment to secure greater ease in 
maneuvering boats within the marina. The 
direction and velocity of prevailing winds and 
tidal variations in some localities may require 
larger clearance allowances to provide the 
desired measure of safety. Permissible cloar- 
ances within slips equipped with traveler irons 
can be much smaller than those in slips pro- 
viding cleats or rings only for the quarter lines. 
This is especially true when fluctuations in 
water level are more than about 2 ft. 

Neither the establishment of the amount of 
clearance necessary for « typical marina, nor 
even proposing a set of rules whereby these 
may be determined, is considered as practical. 
It is, however, entirely reasonable and within 
the scope of this article to set up some clear- 
ances as suggested minima, which should not 
be decreased in the interest of safety and ease 
in maneuvering of the craft. The minimum 
clesrances would appear to approximate those 
given in the following paragraphs. 


Slip Clearances 


The clear distances between the sides of the 
slip and the boats berthed therein must be 
sufficient to prevent the boats being tossed or 


Marina Recommendations for Design, Con- 
struction, and Maintenance, 2d ed., National 
Association of Engine and Boat Manufacturers, 
Inc., Greenwich, Conn 


forced against the sturdy timber construction, 
thereby resulting in possible damage to both 
pier and boat. Clearances are required for a 
number of reasons such as safety of operation 
in moving the boat to and from the slip, com- 
pensation for the amount of slack in lines due 
to rise and fall of water from tides and during 
storms and freshets, and the prevention of 
damage to the superstructure of the boat when 
the water is rough and some rolling and tossing 
of the craft occurs. While it is essential that 
sufficient clearance be allowed in each slip, it 
also is advantageous to the engineers that 
these clearances be held to « reasonable 
minimum as a means of conserving space in the 
marina. (See Fig. 3.) 

This thought can be made more impressive 
by the use of a simple example. Assuming that 
& group of 18 boats in slips are in a row along 
one edge of s pier, a reduction of 1 ft in the 
clearance on each side of each of the 18 boats 
would result in a gross saving in space of 36 
ft. This would provide slips for two additional 
small-sized cruisers. 

The size of the boat to be berthed will in- 
fluence the side clearance in the slip. Large 
boats, due to their momentum, are more dif- 
ficult to handle in restricted areas than the 
small ones. It is reasonabie, then, to allow 
more clearance for the larger craft. The dimen- 
sions given in Fig. 4 for the minimum clear 
width of slips are based upon side clearances 
varying from 1 ft for the smallest boats to 1% ft 
for boasts up to 30 ft, and to 2'% ft for boats up to 
80 ft in length. Figure 4, entitled "Dimension 
Diagram for Slips and Catwalks,” illustrates 
several different arrangements of main walks, 
catwalks and slips and contains key letters, 
the values for which are given in Fig. 4. The 
controlling dimensions of this table assume the 
use of traveler irons and are typical only for 
the particular design of structure illustrated. 
No doubt other types of marina structures will 
be developed. in this event it is suggested thet 
standards similar to Fig. 4 be prepared as a 
means of conserving the planners’ time and 
standardizing the structures. These clearances 
and slip widths sre considered sufficient for 
the sizes of boats given in the table when mod- 
erate tides up to 6 ft prevail and when the 
marina is in a location not subject to frequent 
storms with resulting high turbulent weter. The 
engineer, in determining clearances and slip 
widths, should give consideration to the 
frequency and amount of high water in the 
basin together with other local conditions 
having @ bearing on the subject. It is con- 
ceivable that these considerations will indicate 
the necessity for increasing the minimum slip 
widths and clearances recommended herein, 
and, as proper clearances are of primary 
importance for safeguarding of the vessels, 
the engineer should not hesitate in making 
any adjustments in these values he deems 
consistent with the conditions prevailing at 
the site. 

Figure 4 contains suggested dimensions for 
all spaces that combine to make up full slip 
width allowances and the lengths of catwalks. 
Boat beams are in accordance with boat 
builders’ catalogs and conform to Fig. 3. Slip 





widths are based upon use of 2-ft-wide cat- 
walks equipped with traveler irons. When 4-ft- 
wide catwalks ere required, whether of the 
fixed or floating type, add 1 ft to the gross 
width of each slip. Throughout this article the 
figures used for beams and lengths of boats 
are intended to include all items such as bow- 
sprits, fishing pulpits, tenders that project 
beyond the hull, etc. Slip lengths are 3 ft longer 
than gross boat lengths. Catwalks when not 
required to be full length of the slips, are usually 
two-thirds the length of small slips varying up 
to a 34-ft length for boats 50 ft or longer. 


BUILDINGS 
General Comment 


The preceding dealt with the arrangement and 
construction of those parts of the marina which 
are along the water's edge or are built over the 
water for the accommodation of boats and the 
convenience of the boatman in performing his 
chores. The fixtures on shore comprise his 
headquarters, office, place of contact with fel- 
low boat owners and his medium for relaxa- 
tion. 

The buildings constructed on the grounds 
of the marina constitute one of the main 
features of the harbor, and while they are 
primarily to serve a practical purpose, their 
importance demands that full consideration 
be given to the style of architecture, the design, 
and materials used in their construction. 

Due to the prominence of these structures on 
the site, well planned buildings of appropriate 
style, located in carefully arranged and land- 
scaped settings, will add much to the charm 
of the marina. The development, in every way, 
should become # source of pride to the com- 
munity. 

From the viewpoint of the management, the 
shore installations, including buildings, shrub- 
bery, trees, grassy plots and even the chairs 
or benches provided, take on a different sig- 
nificance. The great majority of visitors who 
approach the marina from the water probably 
ore affiliated with some distant club or organi- 
zation. On the other hand, many of the visitors 
from the landward approach and people pass- 
ing along the highway adjacent to the marina 
may be potential future boat owners even 
though they may not own bosts nor have more 
then a layman's knowledge of boating. It is 
logical that the first step toward their ultimate 
entree would be the presentation of a well 
arranged building or group of buildings in a 
ploasingly landscaped setting with an expanse 
of tranquil water in the background. Most 
people enjoy the beauties of nature and the 
artistry of man's handiwork, A pleasant setting 
mey stimulete their interest in boating and 
amall additional investment for beautification 
will pay large dividends in attracting new 
patrons who seek recreation afloat. 

Conditions controlling the uses to which 
buildings are devoted, their size, design, type 
of architecture, and even the materials of con- 
struction, will not be constant throughout the 
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BEAM OF BOAT IN FEET 




















LENGTH OF BOAT IN FEET 
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Curve A: Maximum beam considered for inboard power boats. 
Curve B: Beam modification to allow for outboard boat hulls. 
Curve C: Beam modification to allow for sailboat hulls. 
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Curve D: Distance center to center of boats when using boat holders. 
Curve E: Distance center to center when using 2 foot wide catwalks with traveler irons. ‘ ‘ 
Curve F: Distance center to center of 4 wide catwalks using either the floating type or fixed type equipped with traveler irons 


Fig. 3 Required slip widths for various boat lengths. (See Fig. 4 for further data and details.) 


country, $0 b standard set of rules or recom- 
mendations cannot be suggested. An architect 
familiar with the local requirements should 
be employed to study the site and prepare 
plans for such buildings as are necessary in 
carrying on the activities of the marina. 

In planning, a comprehensive scheme should 
be worked out covering present requirements 
and allowing for a reasonable amount of future 
expansion. When o well developed scheme 
based upon serious study of the problem is 
adhered to, future expansion becomes more 
practicable, less expensive to accomplish, and 
the ultimate development will be convenient 
and attractive rather than a conglomeration of 
poorly styled and tocated buildings which 
might otherwise result. The following para- 
graphs contain suggestions relative to styles 
of architecture, uses for buildings, designs 
and materials of construction. 

The amount of floor space to be provided 
for the various activities in each of the build- 
ings at the marina must be determined by local 
conditions and requirements. Several drawings 


in this article show plans of buildings in the 
onshore areas of marinas. 


Floor Space Allocations 


The success of any marina, whether a private 
club, municipal or a commercial organization, 
is measured to a large extent by the opinion of 
the patrons as to the facilities furnished for 
the transaction of business and for their con- 
venience. The buildings may be judged by the 
same yardstick; that is, satisfaction that a 
reasonable. or justifiable amount of floor 
space has been provided for each of the 
activities involved. It is recognized that ideas 
differ greatly between any two communities 
and that operations may vary even between 
two marinas in the same vicinity. It would, 
accordingly, be unwise to adhere to a fixed 
rule on space allocation in buildings at marinas. 
However, the following paragraphs provide 
some comments that may be acceptable to the 
planner subject to modification to meet local 
requirements. Figure 5 also records data re- 
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garding space allowances in some marina 


buildings that may serve as a guide. 


Social Activities and Administration Buildings 


Buildings of these two types are strictly for the 
purposes of establishing the relationship be- 
tween the marina ond its patrons, conducting 
the business of the facility, administering to 
the needs and desires of the individuals and 
providing for the convenience and relaxation 
of the boatmen and visitors. Figure 5 shows 
one possible arrangement for a social activities 
building. This may be separated from other 
marina commercial activities such as sales 
and repairs. The building should be arranged 
and equipped for the conduct of such social 
functions as are compatible with the particular 
region. Refer to the table accompanying Fig. 5 
for space allowances used elsewhere in social 
activities buildings. Administration buildings, 
both existing and planned, vary so greatly 
among marina sites that o suggestion as to 
room arrangement is considered inadvisable. 
They frequently consist of only an office, toilet 
rooms, furnace room, watchman's head- 
quarters and a large lobby or lounge that may 
be used for group assemblies as required. 


Sales and Service Buildings 


Very little basic information, serving as a 
precedent, can be offered the engineer or 
architect for use in determining either the 
arrangement or the size of the sales and ser- 
vice building. These buildings must be propor- 
tioned to accommodate the amount and types 
of work expected to be performed, 

Basically, a marina is not a boat building 
or repair yard, although it is often necessary or 
desirable that a certain amount of repairing be 
earried on within the marina, particularly when 
no responsible repair yard is at hand. Boat 
repairing done within a municipal or club 
marina generally is of a minor or emergency 
nature. On the other hand, repairing of boats 
and engines is one of the usual functions of the 
commercial type. The repair facilities, as well 
as sales accommodations, are accordingly 
more generously proportioned for the commer- 
cial than for the other types of marinas. When 
repair work must be performed outdoors, rules 
should be enforced to maintain the area in a 
neat and orderly appearance. Most repair and 
conditioning work seems to oceur in the spring 
and autumn, when large numbers of boats are 
being fitted out for the oncoming season or 
being Isid up for the cold months. 

lt is very difficult to judge in advance the 
amount of work of this nature which may be 
expected at any one time, since an abrupt 
change in weather can result in a sudden 
avalanche of business. Capacity should be 
provided for hauling at least one large and one 
small boat at the same time. It is suggested 
that the repair shop of the municipal marina be 
arranged for the servicing of boats up to 36 ft 
in length. Facilities of the commercial marina 
should possibly accommodate boats up to 50 
ft long. If no other repair facilities exist in the 
community, it might be advisable to increase 
these lengths. The shop space, in addition to 
accommodating the boats under repair, should 
provide for the storage of parts and for nec- 
essary power tools and adequate room for 
the use of special handling or other mobile 
equipment. 

The front part of the service building can 
readily be partitioned off with a show window 
and used for the display of boats and equip- 
ment to be sold. Floor area and headroom re- 
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Nores: This tabulation is based upon use of traveler irons. 
Slip widths are tobe adjusted when 3 pile anchors are used. 
Cotwalks to be planned for full length as needed. 
Refer to Diagram E for typical arrangements. 





Fig. 4 Dimension diagram and table for slips and catwalks. The diagram and table are to be used together to 
determine widths of slips, lengths of catwalks, and locations for stern anchor piles. Fixed dimensions shown in the 
diagram are considered sufficient for construction purposes. (See also Fig. 3.) The tabulation is based on use of 
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Main Building 41x 61" 6 Ladies’ Lounge 13 Ladies’ Showers 
Locker Building 19x37 T Ladies’ Room \4 Ladies’ Dressing Room 
| Entrance Lobby 8 Men's Room 15 Men's Dressing Room 
2 Activities Office 9 Yerdd Sales Office l6 Mens Showers 
3 Leunge 24x31" 10 Dining Room 23°x29' 17 Sales Room 21’x 40 
4 Bar || Kitchen 16x20" 18 Sales Room Stock 
5 Bed Rooms 121+" 12 Kitchen Storage 19 Locker Roam [6'x36" 
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Fig. & Marina activities buildings. 
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Fig. 6 Boat launching areas. 


quirements will depend upon the number, size 
and types of craft to be displayed, along with 
space for racks, bins and counters for motors 
and supplies. Sailboats are best displayed 
under full sail, and it must be remembered that 
cruising craft will require additional space for 
boarding stairways. A ceiling height of ap- 
proximately 16 ft is sufficient to accommodate 
most motor powered boats up to 40 ft in length, 
but greater heights are necessary for sailboats, 
again depending upon the size. Marinas using 
Travelift, Algonac or similar hoists to handle 
their display craft must also take their height 
into consideration, 


LAUNCHING RAMP PROFILE 


25% (4:1) Max. Slope 
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in the event no separate administration or 
special activities buildings are erected, it is 
advisable that suitable lounge and extra toilet 
tacilities be provided in the service building. 
Refer also to Fig. 5 for floor allowances that 
have proved satisfactory at other sites. 


Pump and Engine Houses 


The enclosures for fuel pumps, and the motors 
and engines operating boat handling equipment 
should be only sufficiently large to house the 
units with a small allowance in floor space for 


their operation and maintenance. They should 
be of reinforced fireproof construction with 
lightweight roofs to lessen the horizontal force 
of any fuel explosions which might occur. 


Covered Storage 


Buildings on land for the dry storage of 
medium and large sized boats offer the greatest 
flexibility of operation, and therefore a maxi- 
mum of use, when the floors are reasonably 
free of columns and similar obstructions. The 
capacity and arrangement must be determined 
locally from studies made of the numbers and 
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Fig. 7 Boat launching areas. 
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Nonswimmers 


“A' DOCK 


Maximum woter depths for 
swimming areas as follows: 


Non swimmers 4’. 0" 
Beginners 7'- o”* 
Swimmers 12’- o"* 


Fig. 8 Types of swimming docks, 


sizes of bouts that are likely to be so stored in 
the marina. Storage buildings frequently have 
no doors although they are basically for winter 
use. 

In-season dry storage of small inboard and 
outboard boats, usually less than 21 ft long, is 
rapidly expanding and is applicable to about 
one-third of all boats of these sizes using the 
marina. The owners of these boats do not 
desire to keep them in slips during the season 
and are unable to store them elsewhere on 
trailers. Storage sheds for the craft should be 
supported by a single row of columns so 
spaced that brackets thereon will cradle the 
boats, Boats may be stored on each side of the 
columns and usually in three tiers. One type of 
these sheds is provided with rolling doors on 


Nonswimmers 


“"L" DOCK 


**F™ DOCK 


triple tracks on each side. Another type has 
no doors but is provided with a roof that pro- 
jects from 3 to 5 ft beyond the stored boats. 
Storage lockers for boat owners should be 
provided to accommodate such items as out- 
board motors, sails and gear, cushions, flags, 
lights and other removable items from run- 
abouts and other open craft. This locker space 
may be provided in any of the marina buildings 
ashore. Because of the great weight of these 
lockers and the stored gear, they should not be 
placed upon the piers or walks of the marina, 


BOAT LAUNCHING AREA 


Wisconsin Conservation Department supplies 
these two boat pier and launching sites with 
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car and boat trailer parking spaces for limited 
areas. (See Figs. 6 and 7.) 


SWIMMING DOCKS 


Four different types of swimming docks are 
here given to afford a choice depending upon 
the age group of the swimmer and the swim- 
ming ability of the individual, Note that all four 
provide a kick rail to aid in swimming instruc- 
tion. The extent of the swimming docks out into 
the water will depend largely upon the gradient 
of the bottom, allowing greater or lesser area 
for nonswimmers. Note that a maximum water 
depth scale is indicated to guide in the estab- 
lishment of bottom gradient. (See Fig. 8.) 


To determine the best possible layout for a 
particular site, a clear understanding of estab- 
lished principles and standards is necessary. 
The application of these principles will be 
affected to some extent by the character of the 
particular site and its location, but this should 
not be considered sufficient reason to lay aside 
weall-proven fundamentals. 

The following principles (except statement 
on multiple-camp reservations) apply in the lay- 
out of @ short-term camp, o single long-term 
camp, and each camp in a multiple-camp 
reservation. (See Fig. 1 and Tables 1 to 4.) 


Troop Sites Give first priority to the location of 
the troop campsites. Consider these needs: 

* Good terrain with not more than 7 percent 
slope. 

* Approximately 3 to 4 acres of usable land 
to provide for 6 to 10 patrol sites (2 to 4 to be 
used at one time). 

* Good drainage to provide runoff and to per- 
mit disposal of waste water. 

* Soil to permit driving of tent stakes. 

* Cover—sod and/or trees depending on the 
site. 

* Spacing—troop sites to be at least 450 ft 
spart, center to center, and at least 450 ft 
from any program area or building, 

* Distance —maximum distance from a troop 
site to such points as the waterfront or central 
lodge should be about 1,800 ft. In some in- 
stances, troop sites have been successfully 
located up to 2,500 ft from the central orea 
of the camp, but travel time should be con- 
sidered. 


Central Area After troop sites ere tentatively 
located and program features noted, an area of 
approximately 10 acres should be selected for 
installation of central service facilities to 
serve all troop sites. Most of the camp build- 
ings will be in this area so the terrain should 
provide good building sites. Consider these 
factors: 

* Entrance road will be built to this area. 

* Parking area should be located so all 
visitors park autos prior to entering the central 
eres. 

* Pienic area for visitors should be close to 
the parking lot, but not in the central area. 

* Administration building ahould be readily 
seen and accessible from the parking tot so 
people entering camp will go there first. 

* Health lodge should be convenient to 
both the adminstration building and food 
service. It should also be in a reasonably quiet 
area. 

* Central shower should be convenient to 
troop sites and, if it includes staff toilets, 
should be close to the staff tenting area. 

* All buildings in the central area should 
be accessible by service road. 

* Avoid crowding buildings. Take advantage 
of terrain and tree cover to screen and separate 
buildings, 
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TABLE 1 Requirements for Short-Term Camp or Reservation® 





Land and troop sites 


Program facilities 


General service facilities 





Minimum requirements 





100 to 200 acres minimum 
recommended 


10 to 14 troop sites, each 
with latrine, patrol 
tables, and fireplaces; 
water at each site or 
nearby; two-boy tents for 
shelter 


Field sports area: 
Orienteering 


Scoutcraft activities areas: 
Nature-conservation 
Ropes, knots, and pioneering 


Water system — supply, storage, 
and distribution 

Access road 

Parking area with control gate 

Service roads 

Trails 





Additional facilities as dictated by need and program 
nig encopresis ee ie 


Picnic area 
Chapel 
Campfire circle 


Addition! program areas as 
dictated by staff available 


Residence for camp ranger 
Maintenance facilities 
Activity shelters for severe- 
weather use 
First aid facilities 
Service building for use in: 
Campmaster program (statt) 
Meetings 
Storage and issue of 
equipment 
Training courses 
Explorer activities 
Electricity to residence and 
service building 


Additional requirements for camps serving large numbers of troops 


Additional acreage on 
the basis of 200 acres 
per 10 to 14 troops 

Troop sites as needed 


Provide separate program 
facilities for each camp — 
serving 10 to 14 troops — 
of the reservation 


Provide separate facilities for 
campmasters in each camp — 
serving 10 to 14 troops —in 
the reservation. 


* Typical conditions: accessible (within | hour's drive); year-round use; maximum use —4 to 14 troops at 


One time. 


* Consider need for access by campers, in- 
stallation of utilities, health and safety meas- 
ures, drainage, ventilation, sunshine, and con- 
servation messures. 

* The area will be seen and used regularly 
by visitors and campers, so aesthetic factors 
are very important. 


Access, Protection, and Control Establish « single 
entrance to the property. It is wise to provide 
one of more additional points of access for 
emergency use only; but, whenever possible, 
all regular access should be at one point. 

The camp entrance should be at « point on 
the public highway where it can be seen easily 
ond where it will permit safe entrance and exit 
for vehictes. 


AQUATICS 


A full aquatics program is a great asset to a 
long-term camp. To provide facilities for swim- 
ming, diving, lifesaving, boating, canoeing, 


sailing, and fishing will require o fair share 
of the construction budget and good deal of 
study and planning on the part of the camp- 
development committee, Obviously, it is not 
possible to offer all phases of the aquatic pro- 
gram at camps in some parts of the country. 
Most states have health laws governing 
the construction and operation of swimming 
places. Ask for advice and assistance of state 
and local health authorities at the beginning 
of the project. The use and impoundment of 
waters is generally controlled by law and ripar- 
ian rights. Check all legal aspects of plane to 
use, divert, and impound natural waters. 
Construction of a dam or swimming pool is 
@ complicated, technical project, and compe- 
tent local engineers must always be involved. 


Types of Waterfront 


Types of waterfronts include natural lakes and 
ponds, streams and rivers, tidewater and other 
great bodies of water, man-made lakes and 
pools. (See Figs. 2 to 4.) 
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TABLE 2 Requirements for Small Long-Term Camp or Reservation* 





Land and troop sites 


200 acres minimum 


Program facilities 


Swimming area with piers or 


General service facilities 


Water system — supply, storage, 


recommended 

Six to eight troop sites, each 
with latrine, washstand, 
patrol tables, and 
fireplaces; two-boy tents 
for shelter 


swimming pool 
Boating and canoeing facilities 
Field sports areas: 
Rifle range 
Archery range 
.22 shotgun range 
Angling 
Orienteering 
Scoutcraft activities area: 
Ropes, knots, and pioneering 
Woods tools 
Nature-conservation 
Find your way — tracking 
Campcraft 
Handicraft 
Campfire circle 
Chapel 
Outpost camps 
Picnic area 





and distribution 
Sewage and waste-disposal 
facilities 
Access road and entrance 
gateway 
Parking area with control gate 
Service roads 
Trails 
Electric power 
Telephone 
Health lodge 
Central shower (may include 
staff toilets) 
Service building for camp with 
troops cooking by patrols: 
Administration and program 
office 
Staff dining room 
Staff kitchen 
Trading post 


Additional facilities which program may dictate 


Program headquarters shelter 


Activity shelters for severe- 
weather use 

Steff family cabins 

Facilities for leader training — 
adapt service building and/or 


Commissary 
Equipment storage and issue 
Service building for camp with 
central dining: 
Administration and program 
office 
Trading post 
Equipment storage and issue 
Director's cabin 
Ranger's residence 
Maintenance shop 
Food-handling facilities: 
Troops cooking by patrols 
Commissary or store 
Staff dining room and kitchen 
Central dining 
Central lodge with kitchen for 
serving meals daily to some 
or all troops and staff 
Commissary service 
Cook's quarters 


central lodge to provide meeting 
space. Staff family cabins may 
provide off-season quarters for 
adults, 





* Typical conditions: reasonably accessible (within 2 hours’ drive}; some year-round use; maximum use six to either troops at one time. 


TABLE 3 Requirements for Typical Long-Term Camp or Reservation” 





Land and troop sites 


200 acres minimum 

10 to 14 troop sites, each 
with latrine and wash- 
stand, patrol tables, and 
fireplaces; two-boy tents 
for shelter 


Program facilities 


Swimming area with piers or 
swimming pool 
Boating and canoeing facilities 
Field sports areas: 
Rifle range 
Archery range 
.22 shotgun range 
Angling 
Orienteering 
Scoutcraft activities areas: 
Ropes, knots, and pioneering 
Woods tools 
Nature-conservation 
Find your way — tracking 
Campcraft 
Handicraft 
Personal fitness 
Campfire circle 
Chapel 
Outpost camps 
Picnic area 


General service facilities 


distribution 
Sewage and waste-disposal 
facilities 
Access road and entrance 
gateway 
Parking area with control gate 
Service roads 
Trails 
Electric power 
Telephone 
Health lodge 
Central shower (may include 
staff toilets) 
Equipment storage and trading 
post 
Administration building: 
Administration office 
Program office (may be in 
equipment issue building) 
Staff meeting room (where 
troops cook by patrols) or 
meeting and dining room 





Additional facilities which program may dictate 





Program headquarters shelter 


Activity shelters for severe- 
weather use 

Staff family cabins 

Facilities for leader training — 
adapt the administration 


Water system — supply, storage, 


(where there is central 
dining and patrol cooking) 
Staff kitchen (when troops 
cook by patrols) 
Visitors’ toilets 
Staff area —tentage, platforms, 
toilets 
Director's cabin 
Ranger's residence 
Storage building 
Maintenance shop and yard 
Food-handling facilities: 
Troops cooking by patrols 
Commissary or store 
Staff dining room and 
kitchen 
Central dining plus patrol 
cooking 
Central lodge with kitchen 
for serving meals daily to 
some or all troops and statf 
Commissary service 
Cook's quarters 


building and/or central lodge 
to provide meeting spaces. 
Staff family cabins may provide 
off-season quarters for adults. 





* Typical conditions: reasonably accessible (within 2 hours’ drive); some year-round use; maximum use — 10 to 14 troops at one time 


TABLE 4 Requirements for Multiple-Camp Reservation” 


Land and troop sites 


1,000 acres — about 200 
acres for each camp 
and the Explorer base; 
balance of acreage for 
administration area, 
staff family area, picnic 
area, and buffer lands 

Each camp will provide 
10 to 14 troop sites, 
equipped as outlined 
for typical long-term 
camp. 


Program facilities 
For each camp: 
Program facility requirements will 


be the same as outlined for 
typical long-term camp. 


For administration area and to 
serve all camps: 
Water system — supply, 
storage, and distribution 
Sewage and waste-disposal 
facilities 

Parking area 

Service roads 

Trails 

Electric power 

Telephone 

Ranger's residence 

Assistant ranger's residence 

Maintenance shop 

Storage building 

Vehicle storage 

Food storage and handling 

Administration building 

Health lodge 

Staff family cabins 

For each Boy Scout camp: 

Central shower (may include 
staff toilets) 

Equipment issue and trading 
post 

Staff area —tentage, plat- 
forms, toilets 

First aid tent 
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General service facilities 


Administration building — 
Program and administration 
office 
Staff meeting or dining 
room 
Visitors’ toilets 
Food-handling facilities: 
Each camp may provide a 
different type of food service 
For example — 
Camp 1 
Central lodge to serve 
meals to some or all 
troops and staff 
Kitchen to prepare meals 
for Camp 1 and to cook 
food to be delivered to 
Camp 2 
Commissary to provide 
food for patrol cooking 
Camp 2 
Prepared food delivered 
from Camp 1 for some 
troops 
Commissary to provide food 
for patrol cooking 
Camp 3 
Commissary to provide 
food for patra! cooking 


——————————— eee 
“Typical conditions: reasonably accessible (within 2 hours’ drive); year-round use; three long-term camps, each serving 10 to 14 troops at one time; an Explorer base (optional) 
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Fig. 3. Typical waterfront layout. 


Natural Lakes and Ponds A fair-sized lake with 
clear and unpolluted water offers an ideal 
setting for development of camp aquatics 
facilities. Here are some of the important 
considerations: 

* Control the whole shoreline. When the 
lake lies within the camp property, privacy is 
assured. A lake having cottages and other 
developments along its shores presents prob- 
lems in privacy and protection. 

* Control the watershed, This is a positive 
measure of protection against pollution. If 
the watershed is not owned, ask the assistance 
of local health authorities in making @ survey 
of possible sources of pollution and in bringing 
about their elimination. 

* The ideal size for a lake lies within broad 
limits. Thus, 15 to 20 acres might be a desir- 
able minimum, while a desirable maximum 
would be 100 to 300 acres if three or four 
camps are to be built. Very small bodies of 
water are more easily polluted and are often 
subject to heavy weed and alga growth. On very 
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Se 
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large lakes, it is more difficult to control the 
aquatics activities, and the program will often 
be interrupted by adverse weather conditions. 

* Natural beach sreas are an asset. Look 
for a gradually sloping bottom, preferably 
sandy, having » grade of 8 to 10 percent. A 
maximum depth of about 12 ft at a distance 
of 150 ft from shore is ideal. Submerged 
stumps, rocks, a muddy bottom, or steep 
slopes will require considerable work to make 
the area suitable for swimming. 

* A nearly constant water level through the 
summer makes it simpler to install and main- 
tain the various waterfront structures. 


Streams and Rivers Suitable waterfronts can sel- 
dom be installed on streams or rivers, although 
they may offer excellent program potential for 
canoeing, boating, and fishing. Disadvantages, 
which can seldom be overcome, include flood 
danger and fluctuating water levels that may 
interrupt the daily program, strong currents 
that make swimming unsafe, difficulty of instal- 


Rip PD soe inlet 


Waterline 


ling and maintaining waterfront structures, 
and high incidence of pollution. 


Tidewater and Other Great Bodies of Water While 
great bodies of water offer many recreational 
opportunities, they are seldom well suited to 
the camp aquatics program. For example, tide 
action interferes with regular scheduling and 
makes instruction difficult, storms and high 
waves may interrupt the program for long 
periods of time, and waterfront structures 
are costly to build and maintain. 

Camps located st or near tidewater should 
take advantage of the program possibilities 
offered, but should provide @ pool or other 
body of water for instructional swimming. 


Man-made Lakes Many councils have built lakes; 
and, when good design and construction pro- 
cedures were followed, excellent results have 
been obtained, Even though the lake may not 
be suitable for swimming due to pollution or 
other factors, it provides for boating, canoeing, 
fishing, and nature study. 

Selection of the site and design of the dam 
are not jobs for amateurs, and the best avail- 
able engineer should be employed. The U.S. 
Soil Conservation Service has had wide experi- 
ence in the design of small lakes, and their 
advice and help should be sought. Sound engi- 
neering experience is needed to determine the 
quantity and quality of water available; size 
of lake (consistent with the watershed and 
amount of water available); selection of dam 
site (with studies of subsoil); and type of 
construction for dam, spillway and other 
structures. 

Preparation of the drawings and super- 
vision of construction of the dam and other 
structures must be under the direction of the 
engineer. 

The following are important considerations 
in design and construction: 

* Avoid large areas of shallow water. The 
water tends to become warm and promote 
weed and alga growth. 

* Provide for draining the lake, Maintenance 
of the beaches and waterfront structures and 
removal of silt will be greatly simplified. Lower- 
ing the water level in the winter may help con- 
trol weeds and leeches and permit silt to wash 
off the beaches. 

* Control silting. An upstream conservation 
program and silting basins may be needed. 

* Grade and construct beach areas before 
filling the lake. 

* Remove all trees and brush from the lake 
bed. Trees should be cut close to the ground 
and all debris removed. Topsoil need not be 
removed, 

+ Where flat slopes exist at the shoreline, 
make a vertical cut so that water will be 1 to 2 
ft deep. This will minimize the growth of water 
plants and the breeding of mosquitoes, (This 
does not apply to beach areas.) 
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Fig. 4 Typical waterfront layout. 


* Provide adequate depth. Twelve feet is a 
good maximum depth for the swimming area. 
Greater depths in other parts of the lake tend 
to keep the water cooler and minimize alga 
and plant growth. 


Waterfront Layout and Facilities 


Each waterfront presents a different situation, 
requiring specific design of the layout and 
structures, Such factors as bottom slope, bot- 
tom conditions, water-level fluctuation, and 
winter conditions will determine the most prac- 
tical layout and type of structure to be installed. 
Whatever the situation these basic design fac- 
tors apply: 
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* There should be one waterfront for each 
camp. It need not accommodate all campers 
at one time, but may be designed for use of 
one-third to one-half of the troops at one time 
(about 100 boys). 

* Layout should include three separate areas: 

1. Nonswimmers — maximum depth, 3 ft 6 in. 

2. Beginners— maximum depth, 6 ft 

3. Swimmers —maximum depth, 12 ft 


Piers The best type of pier for the particular 
site depends on such factors as bottom con- 
ditions, water-level fluctuation, winter condi- 
tions, and such local considerations as the 
availability of materials and equipment. Gen- 
eral types of piers include: 
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* Fixed Piers These are built to stay per- 
manently in place and may be supported on 
pilings, frames, or cribs. They are most prac- 
tical where ice is not destructive and where 
equipment is available for their construction. 
In a man-made lake, the pier supports may be 
installed before the water level is raised. 

* Removable Pier with Fixed Foundations 
Where ice conditions are destructive to piers, 
it may be possible to install fixed supports 
extending within 1 or 2 ft of the water surface 
with deck sections attached in such oa way 
that they may be removed in the fall. 

* Removable Piers Prefabricated remov- 
able piers are commonly used at sites where 
winter conditions make fixed piers impractical. 
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Fig. 4 (cont.) Typical waterfront layout. 

These are constructed of steel or aluminum 
with decks of the same material or of wood. 
They are adjustable within limits to varying 
water levels. Installation and removal of these 
piers entail considerable work, Annual main- 
tenance is needed (Fig. 5). 

* Floating Piers When fluctuating water 
levels make it impractical to install rigid piers, 
floating piers may be provided. They offer such 
disadvantages as unsteadiness, anchorage 
problems, and maintenance difficulties but 
are practical when properly designed and in- 
stalled. The flotation equipment may be steel 
drums or styrofoam (with wood decks), or each 
section may be a metal or wood air chamber. 
Floating sluminum piers are available from 
some suppliers (Fig. 6). 


Lookout Tower 


Anchorage may be by cable or by vertical 
Struts passing through sleeves attached to the 
sections. 

Watch for the following when building piers: 

* Required Widths The minimum width 
of fixed piers should be 6 ft, except for special 
conditions as shown on the accompanying 
layouts. Floating piers should have a mimimum 
width of 8 ft. 

* Design Factors Removable and floating 
piers should be designed in sections to permit 
easy handling on shore. Connections between 
sections should be sturdy and easy to secure. 
Piers carry heavy live loads, and supporting 
members must be sized accordingly An engi- 
neer should design and supervise construction 
of all piers. 
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Floats and Diving Platforms A platform or float 
is commonly installed at the outside limit of 
the swimmers’ area. If diving boards are to be 
provided, they should be placed on a solid 
platform, not on a float. Diving boards should 
not be higher than 1 meter above the water and 
® maximum of two (one at each end) may be 
installed on one platform, A raised lifeguard 
platform should be installed on all floats or 
platforms. 

Design and construction of platforms and 
floats are based on the same general factors 
outlined for piers. 


Beach The beach area adjacent to the water- 
front should be fenced, with a turnstile or gate 
providing a single entrance. If the beach is of 
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Fig. 4 (comt.) Typical waterfront layout. 


sand, its slope should not exceed 3 percent or 
the sand will wash away rapidly. It may be 
necessary to build a retaining wall and diver- 
sion ditches at the back edge of the beach to 
maintain the proper slope and avoid excessive 
erosion. The beach area may be sodded, in 
which case a low wall is required at the water's 
edge. 


Lookout Tower The lookout towers should be 
placed where the lifeguard can see every part 
of the swimming area without turning his head. 
It is usually located at least 25 ft back from the 
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water and halfway between the side limit 
markers. The tower must be high enough to 
allow the guard to see over all waterfront equip- 
ment and should have a roof or awning to shade 
his eyes and head from the sun. The base of the 
tower may be enclosed to provide storage for 
equipment, 


Layout for Boating and Canoeing Boat and cance 
docking and landing areas should be separate 
from swimming area. There may be administra- 
tive advantages in having the two areas reason- 
ably close together. However, the boat and 
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canoe area should be at least 200 ft from the 
swimming area (Figs. 7 and 8). 

A boat pier or docking facilities should be 
installed. Several kinds are suitable. The type 
and design will depend on local conditions. 

Canoes are beached and racked in the shade. 
Canoe racks should be low so boys can use 
them. Provision should be made for locking up 
paddies and oars when not being used. 


Swim Cribs When no shallow water is available 
for instructional swimming, it is sometimes 
feasible to build a crib. This is constructed of 
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Fig. 4 (cont.) Typical waterfront layout, 


wood supported on piles or rock foundations; 
or it may float. The depth of water in the crib 
should not exceed 3 ft 6 in, and a walkway and 
fence should extend around all sides. 

Cribs are costly to build and maintain, and 
it is usually more practical to provide shallow 
water through some other means. 


Swimming Pools 


With increased public emphasis on health 
and safety, the “old swimming hole” is becom- 
ing a thing of the past. Regulations governing 
bathing places are in effect in most areas, and 
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many bodies of water have been closed to 
swimmers. The swimming pool has replaced 
them for both public and private use. In areas 
where a lake with clear, clean water and a 
sandy beach is not available, the swimming 
pool is certainly the best alternative. Pools 
offer additional advantages such as easy con- 
trol, assurance of pure water, and freedom 
from environmental interference. 


Design and Layout The term swimming pool 
here refers to a pool constructed of impervious 
materials with the water fully recirculated 
and treated through filtration and chemicals. 
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This is known as a recirculating swimming 
pool and must be considered standard for Boy 
Scout camp installations. The fil/ and draw 
pool can seldom meet health standards and 
should not be installed. The flow-through pool 
requires a large continuous flow of diluting 
water that must meet purity standards. Such 
pools are not recommended. 

The design and construction of a swimming 
pool is a complicated technical project, and 
competent local people should be employed to 
do the job. (See Fig. 9.) 

The functional layout should allow for pro- 
gram requirements, safety, traffic flow, con- 
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Fig. 5 Typical details of removable pier with fixed foundation. 


venience of services, and economical use of 
construction materials and equipment, The 
following elements need to be included in the 
swimming pool layout and design: 

* Fence The pool should be surrounded by 
a fence that will fully control access to the pool 
both during camp operation and year round. 
The one entrance for swimmers should be 
through a gate at the shallow end of the pool. 

Local conditions such as temperature, winds, 
and protection probloms will determine the 
type of fence necessary, Provision should be 
made for spectators to see through the fence 
on at least one side of the pool. 

* Dressing Room and Showers Toilets 
should be convenient to dressing room. Boys 
take # hot, cleansing shower and enter the pool 


enclosure at the shallow end. The shower 
and dressing facilities should be situated far 
enough back from the gate to avoid crowding 
groups waiting to check in while others are 
checking out, The minimum distance is 15 ft. 
Double dressing and shower areas are desir- 
able as they decrease congestion and permit 
more flexibility in use of the pool. 

* Walkway A wide walk around the pool, 
sloped away from the pool edge, is required 
for instruction. The paved area reduces conges- 
tion when boys leave at the end of a swim peri- 
od. The minimum widths are 12 ft st the ends 
and 8 ft along the sides of the pool. Concrete 
walkways must be finished with a lightly 


brushed surface to afford firm footing. Non- 
swimmers, Beginners, and Swimmers should 
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be clearly lettered at appropriate points on 
the edge of the pool. 

* Nonswimmers Area The water should 
not be over 3% ft deep in this area. (Depths: 
3 ft sloping to 3 ft 6 in.) 

* Beginners Area This area should com- 
bine both shallow water and water slightly 
over the head of the Scout, (Depths: 3 ft 6 in. 
sloping to 6 ft.) 

* Swimmers Area The remainder of the 
pool is for the use of more advanced swim- 
mers. The diving board should not exceed 
1 meter in height above the water, and should 
be located at the center of the deep end. Water 
depths will vary from 6 to 9 ft. Minimum depth 
at 7 ft beyond the diving board should be 9 ft. 

* Lookout Tower A lookout tower should 
be installed. It should be high enough and so 
placed that the lookout can see the entire 
swimming ares without turning his head. A 
roof or awning should be provided for shade. 

* Overflow Gutters Overflow gutters must 
extend around the whole perimeter of the pool 
and must be designed in accordance with the 
Istest standards. 

+ Sidewalls Pool sidewalls must be vertical 
where water is less than 6 ft deep. Sloping and 
curved sidewalls are dangerous and difficult to 
clean, Stairwells, if installed, should recess 
into the pool wall. 


Size and Shape The size of pool for a typical 
camp is determined by these factors: 

* Not more than four average-sized troops 
should use the pool at one time (60 to 65 boys). 

* Since most boys are in the water through- 
out the swim period, allow 40 sq ft per person. 
Minimum pool! area would therefore be about 
2,600 sq ft. 

* Seventy-five feet is a standard pool length, 
so the minimum rectangular pool would be 75 
by 35 ft for a 10- to 14-troop camp. 

Pools have been built in many shapes to meet 
special conditions. For Boy Scout camps, how- 
ever, two shapes have proved to be most 
practical from the standpoint of use, original 
cost, and operating and maintenance costs. 
These are: 

* Rectangular pool, 75 by 35 ft. 
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* Fan-shaped pool 30 ft wide at the deep 
end, 50 ft wide at the shallow end, and 75 ft 
long. This pool is only stightly larger in volume 
than the comparsble rectangular pool, but 
provides considerably more shallow water. 
This is an important factor where the propor- 
tion of nonswimmers and beginners is large. 

L-shaped pools or other variations may be 
entirely satisfactory when properly designed 
but are generally more costly than the rec- 
tangular or fan-shaped pools. 

Pools smaller than 30 by 60 ft cannot 
adequately meet program requirements. 


Site Selection The pool should be situated near 
the central features of the camp and approxi- 
mately equidistant from the troop sites. It is 
best to lay out the pool on o slope with the 
deep end on the lower grade. This saves exca- 
vation and provides an opportunity to con- 
Struct the pump room adjoining the deep end 
with the sidewalk above. The pool should not 
be placed in a hole. 

The top grade of the pool walks should be 
established so that excavation will balance fill, 
thus saving costs and keeping the pool surface 
as high as possible. With the pool walls and 
sidewalk built above surrounding grades, there 
will be no likelihood of surface water getting in 
to contaminate the pool water. Also, ground- 
water and frost problems will be reduced. 

Do not locate the pool under trees as leaves 
and berk dropping in the water will place an 
added burden on the filter system and may 
cause & stoppage in the drains. 

Whenever possibie, avoid facing the lookout 
tower or diving board toward the south or west. 


Materials and Construction Features There are 
several types of materials used in pool con- 
struction. Experience in Boy Scout camps 
leads to the following conclusions about types 
of material: 

* Reinforced Poured Concrete This is the 
most widely used and accepted material for 
constructing pools in Scout camps. It is long- 
lasting and the construction procedures and 
methods used are well known and can be readi- 
ly supervised and inspected. This method 
avoids many of the variables inherent in use 
of other materials and has a long record of 
satisfactory service under varying conditions. 

+ Metal Both steel and aluminum pools 
have been installed and have given satisfactory 
service. Special consideration must be given 
to rust arid corrosion. 

* "Gunite" These pools have been built in 
great numbers, particularly for residential and 
other specialized uses. There sre problems 
inherent in their design and construction that 
make it difficult to meet such standards as 
vertical sidewalls and smooth surfaces, Mainte- 
nance problems are more frequent than with 
other pools. 

Whatever type of pool is installed, the bottom 
and sides must be white or light-colored and 
have a smooth-finish surface without cracks. 


Water Supply and Treatment The recirculating 
pool does not require a large daily supply of 
water, Once filled, only 5 to 10 percent of the 
volume needs to be replaced daily, depending 
on frequency of backwashing the filters and 
other loss factors. 

The pool water is continuously circulated by 
pumps through the filter system and purified 
by treatment with chlorine or other disinfec- 
tants. Recirculation accomplishes the dual 
job of removing suspended matter in the water 
by the straining action of the filter medium 
and other strainers and distributing disinfec- 
tant and other chemicals through the water to 
maintain proper residuals throughout. 





Fig. 7 Typical boat tie-up. 
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The recirculation and treatment equipment 
must be capable of turning over the whole 
pool-water volume in the period of time re- 
quired by state and local ordinances — usually 
8 hours. Return water inlets must be so 
located that there are no “dead spots” of un- 
circulated water in the pool. 

* Filters There sre two types of filters 
commonly used in pool systems: sand and 
gravel, and diatomaceous earth, 

1. Sand and gravel filters are used exten- 
sively and have proved to be most satisfactory. 
They may be either of the pressure or the 
gravity type. The pressure type is more com- 
mon, but the gravity type is preferred by many 
as being simpler to operate and maintain. 

Because of their simplicity of operation and 
economy and ease of maintenance, sand and 
gravel filters are usually preferred for camp 
installations. 

2. Diatomaceous earth filters are often used 
and offer some advantages. They may be either 
the pressure or vacuum types. Filters employ- 
ing diatomaceous earth as a filter medium 
demand a more exacting operation and have 
caused problems in camp installations. 

* Disinfectants Chlorine is the most com- 
monly used disinfectant for water treatment. 
It not only disinfects the water as it is re- 
circulated, but makes possible the maintenance 
of a residual to combat contamination as it is 
introduced. Chlorine may be applied as a solu- 
tion of chlorine gas in water or as 6 hypochio- 
rite solution. Other methods of disinfecting 
pool water are in limited use, but should be 
considered experimental at this time. 

* Suction Cleaner Provision for a suction 
cleaner should be made. This is the most 
satisfactory method of removing dirt and other 
debris from the pool bottom. 


SHOWER FOR POOL AND CAMP 


The facilities described here are designed to 
serve a5 a pool shower, but will also serve as 
the central camp shower and laundry. The 
shower is designed for a 10- to 14-troop camp. 


Functions 


The functions of the shower building are to: 

* Provide hot, soapy showers for all persons 
entering the pool 

* Provide hot showers for campers any- 
time 

* Provide minimum 
campers and staff 

* Provide storage space for first aid supplies 
and small equipment 


laundry facilities for 


Location 


Shower is located at the shallow end of the 
pool at least 15 ft back from the pool fence. It 
should be on a level site, open to the sun, and 
with adequate space for sewage disposal. 


Space Requirements 
Dressing Rooms § Two at about 200 sq ft each are 
needed. 


Shower Rooms 9 Two at about 150 sq ft each are 
needed, 


Heater Room, Storeroom, Toilets, Laundry Totals 
about 400 sq ft. 


Waiting Deck Provide at least 15 ft between 
pool fence and building; area is about 500 sq ft. 


Requirement Checklist 


Water Total daily demand varies but average 
maximum would be about 2,400 gal. Pesk 
demand is about 50 gpm. 


Hot Water A gas-fired, coil-type heater with 
about 100,000 Btu input and about 100 gal 
per hour 100° temperature rise will provide 
the needed hot water. Vent heater to outside 
and install 500-gal, insulated storage tank. in- 
stall a temperature-control valve to limit water 
temperature in showers to @ maximum of 110°. 


Sewage Disposal Disposal method depends 
on local conditions and ordinances. Sewage 
totals about 2,400 gpd. The total may be treated 
by installation of a 2,400-gal septic tank and 
disposal field. If permitted, wastes from the 
showers and laundry may be treated separately 
from those from the toilets, urinals, and 
lavatories. In this case, a 1,000-gal grease trap 
would handle the shower and laundry wastes 
and a 750-gal septic tank would handle the 
balance. Effluents would be combined and 
piped to the disposal field. 


Light and Power Moistureproof fixtures are 
required. Provide outside fixtures at entrances. 


Ventilation Good natural ventilation is very 
important. Only the storage ond heater rooms 
should be fully enclosed, and these should be 
well ventilated. Dressing rooms need no roof, 
and shower rooms should be open to allow the 
sun to dry floor and walls. 


Floors Concrete should have smooth finish. 
Provide curbs around shower room and pitch 
floor to drain. Also pitch dressing-room floors 
to drain. 


Walls = install waterproof walls in shower 
rooms. Leave vertical space between all walis 
and floor to avoid rot. Walls in toilet and laun- 
dry areas should have a smooth finish for easy 
cleaning. 


Access and Layout Provide baffied access to 
dressing rooms and doors with locks to stor- 
age and heater rooms, Lay out building so that 
camper scoesés to the pool must be through the 
dressing room, the shower, and the waiting 
deck. Entrance to the pool is through a single 
gate at the shallow end. 


Equipment Provision should be made for the 
following: 

* Dressing Rooms Each should have 
benches, shelves, and hooks. There should 
be a toilet, urinal, and two washbasins with 
each dressing room. 

* Shower Rooms Each hes six to eight 
shower heads with individual hot and cold 
valves. 

* Heater Room This contains water-heating 
equipment only. 

* Storage Room Provide first aid cabinet, 
shelves, and hooks for equipment. If room is 
used as office for waterfront director, provide 
table and chair and install window facing pool. 

* Laundry This room should have two 
laundry tubs with drainboards. 


RIFLERY 


All Scout camp rifle ranges and range operating 
practices must be certified by the Health and 
Safety Service of the National Council, Boy 
Scouts of America. 

When a range site is to be selected, each 


property presents a different problem. A 
wrong selection may lead to costly construc- 
tion, poor range operating conditions, or a 
hazard to campers or neighbors. 

The range is usually located on the outskirts 
of camp, away from troop sites and other 
heavily used areas. It should be designed for 
use of .22 caliber rimfire rifles only. There 
should be 50 ft from the firing point to the face 
of the targets. (See Fig. 10.) 

A 5- to 10-point range is adequate for the 
stendard camp of 10 to 14 troops. Under some 
conditions, a larger range may be built to serve 
two comps at a multiple-camp reservation. 


Direction of Fire A northerly direction of fire is 
preferred since it permits firing at any time of 
day without the sun shining into the eyes of the 
shooters or the range officer. 


Backstops The purpose of the backstop is to 
catch and hold all bullets. It must not contain 
any material that will cause ricochet. Back- 
stops may be constructed to utilize o natural 
slope or they may be built on level ground (Fig. 
11). 

* Hillsides A hillside that extends at least 
30 ft higher than the firing point may be used. 
The slope must be cleared of brush to a height 
of 30 ft above the targets and 60 ft beyond the 
fianks of the target frames. Rocks must be re- 
moved or covered and a sod cover maintained 
to avoid ricochets. Since the firing line and 
target butts must be st equal elevations, it is 
usually necessary to excavate and grade the 
range site. If the exposed cut is free of rock 
and stones, it will make a suitable backstop. 

* Earth Embankments When a suitable 
hillside is not available, an excellent backstop 
can be constructed of earth fill. It should be at 
least 10 ft high and 3 ft thick at the top with 
allowance for settlement. The earth must be 
free of stones. The embankment should extend 
beyond the target butts at each end, these ex- 
tensions being placed as “wings” to cut off 
any stray bullet to the side. The embankment 
should be planted with grass and a sod cover 
maintained. 

* Earth and Timber When suitable earth 
for an embankment is not svailable, the back- 
stop may be constructed of heavy timber 
backed with sand or earth. The crib must be 
at least 10 ft high with wing walls, If an extra 
plank is added directly behind each target and 
80 attached that it can be easily replaced, the 
timbers in the main structure will not need con- 
stant replacement. 


Open Country in open, flat country where 
visibility extends for at lonst 3,000 ft beyond 
the targets and where there are no roads, trails, 
or grazing animals, open target butts may be 
used without o backstop, A body of water, 
navigable by canoe or larger craft, may not be 
used as a backstop, 


Satety and Fencing Even though « suitable 
backstop is constructed, the range may be 
hezardous unless it is properly fenced and 
warning signs displayed. The area from the 
backstop to the ready line should be fenced 
and only one entrance provided to the ares 
behind the firing line. Rail fencing is suitable 
for this purpose. 

Any “blind” approsches to the range should 
be fenced and warning signs erected, 

it is particularly important to protect areas 
behind the backstop, 


Target Butts Targets should not be attached 
directly to the backstop. Erect posts and con- 
struct a» frame to hold targets at the proper 


Recreation and Entertainment 
CAMPS AND CAMP FACILITIES 















Clear Distance Min, 100 yords 


High Eerth Bockstop 


6" 


SECTION 
Face of Target : 


50 yds. Min. Clear 
Each Side of Range 
, Wood or Tin Painted 


| Black & White and 

Contrast W & B Numbe 
Eye Level 
Standing 







rs =: 
—> 
eect it 







50°- o”* 





tl 


HTTITeIIIitiilt1iMmiliitiiii iii 






Torgets on 
ALTERNATE COVERED 


4 
Prestwood ba 
tj FIRING LINE 


Bocks 
2""x 4" Stokes 
to Correspond 
to Targets 


TARGET BUTTS 


' 
% 


READY LINE FIRING LINE 





Firing Line 


= Ready Line Railing — - ; 


RANGE PLAN TOP VIEW SIDE FRONT 





RIFLE RACK 







Face of Targets pars Line Ready Line 
High Earth Backstop 


Sod over Grovel 


SECTION 


Fig. 10 Typical rifle range. 


1231 


Recreation and Entertainment 
CAMPS AND CAMP FACILITIES 


1232 


* + 
EARTH FULEO 
wood cre 


ao ‘ 





CENTERLINE OF TARGET @ FIMING | ne / 
| 






CLEAN MOCKS, TREED ano TamGcT \ 


SHAUBS FROM HILLSIDE © ’ | 


ay 
vat] 


CENTEALINE OF FIAING 8 TARGET LiNES 


Line SER O4ae f 
. | | 
FOR INFORMATION 





i i 
ON THiS AREA 


[| \ = 















PLANT AND MAINTAIN \ T — ‘ 
: L— 
GRASS COVER LT l 
TARGET FLAN 
IRE FOR a RLORAR ON 
' ' x 
wooo chia 
4 on THIS pmea Sano on tt EARTH FILLED 








SO mas EARTH FILE 
‘0 Levec oF wooo cRiB 
vance Fini UNE 


BULLET STOP 
REPLACEABLE PLANKS 
BENING TANGETS 


Secrion 


NATUPAL wWILLSIDE BuLtLLleT sTroPe 







TARGETS 
LEVEL OF FIRING LINE 


I, err 
SECTION a = 


Fig. 11 Rifle range — bullet stops. 


$n 





$oa 





| 
levels for prone and offhand shooting. The \ ' 
frames should be set 50 ft from the firing line \ N / 
and will need replacement periodically. : @ 

In those areas where target practice is con- \ 
sidered to be essential to the program, every a. \ 
possible effort should be made to safeguard ; 
not only the shooters but others as well. If the 
facility is .not properly designed, and the pro- | 
gram properly conducted under the strictest 2s \ / 
regulations, this can be a very dangerous ¥ " 
activity for any age group. 2 \ / 

A well isolated area, with a high earthen es \ / 
backstop (side banks, too, if possible) should J \ PM 
be selected. The entire area given over to this 
activity should be well fenced with access \ Ra! 
gained through one controlled gate. All \ \ 
standing vegetation should be kept cleared \ / ie 
for at least 100 yd in back of the butts. ) ; 

~ oovan 2 / 
Firing Line The firing line should be level from ) Mannees \ / 
end to end and well drained. A minimum of 5 ¥ vk 
ft is required between firing points. The area =" Z < 


between firing line and the targets should be y 
graded, drained, and have a well-maintained va\ 


\ / = 
“a "ia dadinlbe to provide shelter over the ¢ Ve ‘ ¥ 2 
4 


ime 


\ -22 SHOTGUN RANGE 


( 
| é 


tiring line. A frame-and-canvas shelter may be 
constructed or a permanent shelter with a WR Saal \ ; / 


wood or concrete floor installed. tf? Ks FIRING LINE \ Tr { 1 
) GUM PACK oe 9 gm fl) -rReApS 





air bushes Soyike 1m 
Ready Line The fence and ready line should Oy Ke READY-LINE eso ca ; 
be installed 20 ft back of the firing-line shelter cof SENCHES 
Benches should be installed for those waiting 


to shoot and for spectators. Fig. 12 .22 shotgun range. 


Storage of Equipment All rifles and ammunition 
must be kept in locked storage when not in use 
on the range. 


.22 Caliber Shotgun 


The .22 caliber shotgun range is usually located 
on the outskirts of camp away from troop sites 
and heavily used areas. A large field makes an 
ideal site. The area to be protected extends 300 
ft in front of the firing line, fanning out from the 
ends of the firing line to a width of 300 ft. The 
area should be cleared of brush. 

The range is designed for .22 caliber smooth- 
bore shotguns using .22 caliber shot ammuni- 
tion. A four-trap range is adequate for a camp 
serving 10 to 14 troops (Fig. 12). 


Storage of Equipment All guns and ammunition 
must be kept in locked storage when not in use 
on the range. 


ARCHERY 


The archery range may be located at any point 
in the camp where there is sufficient open area 
and reasonably level ground not crossed by 
trails. An open field is ideal. (See Fig. 13.) 

An area about 150 by 250 ft will suffice for 
a six-target, 50-yd range adequate for a 10- to 
14-troop camp. Rocks should be removed or 
covered to avoid breaking arrows. A sod cover 
is desirable. The range should be laid out so 
that shooters tace in a northerly direction. 

The range should be roped off or fenced and 
warning signs erected. 


CAMPFIRE AREAS 


The camptire is s traditional camp activity that 
combines fun, fellowship, and inspiration. 
Troop and campwide campfires are held one or 
more times each week. (See Figs. 14 and 15.) 


WATERFRONT STORAGE BUILDING 
Functions 


The purpose of the waterfront storage building 
is to provide safe storage for boats, canoes, 
piers, and other waterfront equipment. It 
should not be used as living quarters for the 
waterfront staff, 


Space Requirements 


This will vary depending on the number of 
boats and canoes to be stored. A room 23 by 
35 ft will store 12 canoes and 12 rowboats 
racked three high and will allow aisle space 
for moving boats in and out. 

Design the building for expansion. Work 
space for boat repair is sometimes provided 
in one end of the building (Fig. 16). 


CENTRAL LODGE—6-8 TROOPS —SINGLE CAMP 


The central lodge is used in camps where 
several troops eat ia one dining facility, 


Function 
The central lodge is used for the following 
purposes: 

* Receiving, storage, refrigeration, and 


handling of food for about 125 people. 

* Family-style service of meals to about 125 
people at tables seating 8 each, (160 people 
may be seated 10 at a table for occasional 
meals.) 


* Preparing meals for about 125 people. 
(Occasional meals may be served to 200 or 
more.) 

* Commissary service for packaging and 
issuing raw foods to troops doing patrol cook- 
ing and to Scouts doing instructional or trail 
cooking. (This varies with program, but may 
average two troops per meal.) 

* Occasional meetings or activities of large 
groups. (Dining hall may be used in rainy 
weather for some activities and religious 
services. Building may be used off-season for 
training, meetings, and other Scouting activi- 
ties.) 


Location 


The lodge should be located in a central area 
convenient to troop sites. Select a good 
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building site that is well drained, reasonably 
level, with adequate space for sewage disposal. 
Site should have a pleasant outlook, but 
should not be closer than 300 to 400 ft from 
any body of water, Orient with regard to ter- 
rain, prevailing wind, and sun. A southern 
exposure is usually preferred, Consider rela- 
tionship to parking area and other central 
facilities (Fig. 17). 


Space Requirements 


Typical requirements for the central lodge in- 
clude the following: . 


Kitchen Wing There should be a total of about 
1,600 sq ft, including 640 sq ft for food han- 
dling and preparation, 310 sq ft for serving and 
dishwashing, 400 sq ft for commissary and 
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issue porch, and 250 sq ft for storage and re- 
frigeration. (Based on semiweekly delivery of 
staples and daily delivery of some perishables.) 
(Fig. 18) 


im 





‘3 


Dining Hall About 2,000 sq ft is needed, in- 
cluding 1,280 sq ft for 16 tables (80 sq ft each, 
including seating and access space) and about 
700 sq ft for aisles and circulation space, in- 
cluding space for setting up two more tables if 
necessary. 


e} OivEeesiow DITCH 





Porch This is a desirable addition in many 
areas. It requires an additional 850 sq ft. 


Requirement Checklist 


Water Daily demand (at 6 gal per person) is 
about 750 gal. Peak demand is about 22 gpm. 


Hot Water Dishwashing (either by hand or 
using immersion-type dishwashing machine) 
and other kitchen needs require hot water. The 
heater should be an automatic, gas-fired, coil- 
type, having about 110,000 Btu rating and 
about 105 gal per hour 100° temperature rise. 
it should be vented, 


Hot-Water Tank This should be galvanized, 
have 2-in. insulation and a 300-gal capacity. 
NOTE: A sanitizing sink, for final rinse of 


dishes, must maintain a temperature of 180° or ‘‘ ee an z0' DIA 
include an effective sanitizing agent. To - ~ 

establish and maintain the 180° temperature, 

an auxiliary heater will be required at the sink. 

Temperatures for dishwashing and other uses 





would be 110 to 120°. 


Tollet Provide toilet and washbasin for cooks. 
Shower may be desirable. Access from cooking 
area to toilet must be through two doors. 


Sewage Disposal Sewage totals about 750 gpd, 
usually requiring a 1,000-gal septic tank and 
disposal field. A grease trap will be effective 
for treating waste dishwater if soap (and not 
detergent) is used. 


Light and Power Good illumination is required 
in all spaces. Power requirements vary with 
equipment used. Provide protected control 
panels. 





Fig. 14 Plan of council ring. 
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Fig. 15 (a) Two types of seat supports. (b) Fire platform. 
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Fig. 16 Waterfront storage building. 


Refrigeration §=Walk-in box, having at least 64 
8q ft of floor space and capable of holding a 
temperature of 36 to 38° is necessary. A two 
compartment walk-in may be installed with one 
compartment at 33 to 38° for meat and fowl 
and one compartment at 38 to 46° for other 
perishables. 

The reach-in refrigerator should have about 
a 17-cu-ft capacity. A water cooler, deep freeze, 
and ice machine are sometimes desirable. 


Heating Need will be determined by climate 
and use of building. 


Ventilation This will also be determined by cli- 
mate. Natural light and ventilation are desirable 
in all work and dining areas. Forced exhaust 
through the hood over the range is desirable 
for kitchen, and in some areas evaporative 
coolers are installed in kitchen. In most areas 
natural ventilation is adequate for dining 
hall; but large, slow-turning exhaust fans are 
effective and may be desirable. 
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Floors =Smooth, impervious floors are required 
in all spaces. Smooth-finish concrete is most 
common. Provide adequate floor drains in 
kitchen. 


Walls Interior walls of kitchen must be 
smooth, easily cleaned, and light color. Dining- 
hall walls may be unfinished. 


Ceilings =A ceiling may be required in kitchen 
aren depending on type of building construc- 
tion. The kitchen overhead must be clean and 
not a “dust-catcher,”’ Dining halls usually have 
no ceiling, but the roof construction should 
provide a pleasing appearance. 


Screening Kitchen wing and dining hall should 
be screened to exclude insects. 


Access Provide an all-weather service road to 
delivery platforms at kitchen wing. Provide 
good walking paths to dining hall from tenting 
and program areas. Access trails from parking 
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area and administration facilities should lead 
to the front of the dining hall—not to the kitch- 
en wing. 


Equipment and Layout — Kitchen Wing The kitchen 
wing should provide for the following: 

* Range Heavy-duty, gas-fired, all hot top, 
about 68 by 42 in., with two ovens, double- 
deck high shelf, and hood with grease filters 
and exhaust fan. 

* Sink for Vegetable Preparation Stainless 
steel, 24 by 24 by 14 in. with drainboard at one 
end, mounted on metal legs. 

* Sinks for Pots and Pans Stainless steel, 
two compartments 30 by 30 by 14 in. with 
drainboards at each end, mounted on metal 
legs. 

* Sinks for Dishwashing Three, stainless 
steel, mounted in stainless-steel counters to 
provide space for scraping, stacking, washing, 
rinsing, sanitizing, and draining dishes. (Sinks 
should be 24 by 24 by 14 in. Provide 10-in. 
splash backs on sinks and counters adjacent 
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Fig. 17 Central lodge. 


to wall, other edges should have raised, rolled 
rim. Provide overflow tubes on rinse and sani- 
tizing sinks. Mount sinks and counters on 
metal legs. A three-compartment, immersion- 
type dishwashing machine may be substituted 
tor the sinks. Machine should provide heating 
equipment to maintain required water tempera- 
ture in each compartment.) 

* Mixer Electric, table model, 
quart bowl, whip, and beaters. 

* Peeler Electric, 15 lb per minute capacity, 

* Cook's Table with Utensil Rack Maple 
top, about 30 by 96 in,, with two stainiess- 
steel drawers, mounted on metal legs. (Provide 
three-bar steel utensil rack over the table.) 

* Baker's Tabla Maple top, about 30 by 
72 in., with 6-in. curb at back and ends, 
mounted on metal legs. (Provide tier of three 
stainless-steel, watertight drawers and two 
stainless-steel, rounded-bottom tilting bins.) 

* Serving Counter Stainiess-steel, 30 in. 
wide, with lift-up section. 


with 20- 


LOADING 

















DINING 








* Clean-Dish Storage Below serving coun- 
ter. (Provide two shelves enclosed with dust- 
proof and flytight doors, accessible from both 
sides; cupboards and shelving tor dustproot 
and fiytight storage of serving dishes, silver, 
and condiments.) 

* Pot-and-Pan Storage Shelving under ta- 
bles and work counters. 

* Wheeled Carts and Racks Desirable for 
moving cartons, dirty dishes, or storing pots 
and pans. 

* Dry Storage Rodentproof room for dry 
storage of foods, with shelf and floor space ar- 
ranged for cartons and broken lots. (Space 
depends on frequency of deliveries.) 

* Commissary Shelving, worktables, and 
counters for sorting, packaging, and setting 
out packaged foods for issue to patrols or 
individual Scouts. (Furnish desk or table for 
commissary man. Provide ready access to 
refrigeration and dry storage and to the out- 
side. Porch is desirable at pickup counter.) 





* Traffic Flow Provide for the following in 
kitchen wing: 

1. Efficient flow from unloading plattorm 
to storage and refrigeration, to food 
preparation, and to serving counter 

2. Efficient flow from soiled-dish-receiving 
counter to dishwashing—to clean dish 
storage—to dining hall 

3. “In” and “out doors from dining hall 
to serving counter with adequate space 
for circulation 

4. Closing doors or shutters for all open- 
ings between kitchen and dining hall 
to control noise 

5. Work aisles 42 in. wide between range 
and cook's table and between cook's 
table and serving counter 

6. Separation of dishwashing area from 
food preparation area by means of 
counte.s or wall 

7. Adequate counter space for return of 
most dirty dishes at one time 
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DINING ROOM 
Fig, 18 Kitchen wing for central lodge. Six to eight troops, single camp. 


Equipment and Layout — Dining Hall ~The dining hall 
should provide for the following: 


* Tables Smooth top, with impervious 
surface without cracks or raised edges 4 by 
6 ft, each to seat eight for family-style dining. 
(Folding tables are desirable if dining hall is to 
be used for other activities.) 

* Chairs or Benches Either are suitable. 


(Folding chairs are desirable if dining hall is 
to be used for other activities.) 

* Fireplace Desirable for atmosphere, but 
not effective for heating whole area 

* Drinking Fountains Desirable 
also for supplying table water.) 

* Traffic Flow Arrange for the following in 
dining hall: 

1, Wide doors (opening out) on at least 
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Range 

Refrigerator walk-in 

Refrigerator reach-in 

Sink, vegetable: 24 « 24" x 12" deep 
Sink, pot-and-pan: 30" « 30" x 15" deep 
Sinks and counter: |, wash; 2, rinse; 3, disinfect 
Water heater 

Hot-water storage tank 
Mixer—20-quart capacity 

Peeler 

Cook's table with utensil rack 

Baker's table 


Hood, grease filters. and exhaust fan 


three sides of dining hall for easy move- 
ment of campers 


2. Four-foot clear aisles for waiter traffic 


from each table to serving and soiled- 
dish counters 


3. Ample open ares (at least 10 ft) around 


serving doors and soiled-dish counter 


4. Clear aisles (at least 4 ft wide) to all out- 


side doors 
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ZONE PLANNING 


Zoning, as in Fig. 1, is a useful tool in planning 
new or remodeled farmsteads after the general 
site has been selected. Although 100-ft-wide 
zones are shown, wider ones are often desirable. 





ta. Four planning zones. 

\f the road is busy, or if a tree windbreak is between the 
house and the road, set the house back further than 
100° 


(° New ¥ 
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1b. Example: Livestock enterprise north of the road. 
Major centers: living, livestock, Secondary centers: ma- 
thinery, grain, One driveway serves all centers; a 
separate drive could serve a new large livestock unit, 

The living area can be screened trom other areas, yet it 
is convenient for family use, visitors, and observation 
Leave space near all areas for expansion 





tc, Example: Grain enterprise north of the road, 
Major centers: living, grain. Locate machinery and supply 
areas for convenience and accessibility 


Fig. 1 Farmstead planning zones. Zones help the 
planner organize each activity relative to all other 
activities, and to allow for each planning factor for 
each activity. Each zone is 100 ft wide—less space 
may lead to crowding, and wider tones are often 
desirable. The areas of the zones as shown are: Zone 
1 = 0.7 acre; Zone 2 = 1.6 acres; Zone 3 = 2.3 acres; 
Zone 4 = 2.8 acres. The first three zones include most 
basic buildings and equipment and use about 4.6 
acres, 


For a farmstead with a family living area, place 
the house at the center of the planning zones. 
For a farmstead without a house, the form court 
is usually the center, because vehicles, materials, 
and labor tend to work from the court. These 
100-ft bands are activity zones, and they help 
locate major activity areas, help preserve a desir- 
able family living environment, and they encour- 
age spreading the farmstead out, leaving space 
for present operations and future expansion. See 
Figs. 1 and 2. 


Zone 1—Fomily Living Lawns, recreation space, 
flower and vegetable gardens, and guest parking 
are close to the house. Protect Zone | from noise, 
odor, and dust as much as possible. 


Farmstead Planning Handbook, Midwest Plan Service, 
lowa State University, Ames, lowa, 1974, 


2a. Farmstead west of the road. 

Some winter winds come from the NW. Locate the 
house as far west, and the livestock area as far north, 
aS practical 
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2b. Farmstead south of the road, 

Note that a curved drive avoids a straight cut through 
the windbreak. Moving the house further south and the 
lwestock area NE is desirable. An alternate drive loca 
tion makes @ good layout if the house and machine 
center can be reversed 
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Zone 2—Machinery Center Shop, storage, and 
related services that are relatively quiet, dry, and 
odorfree are in Zone 2. Consider screening the 
center from family view. 

Much of the driveway and farm court may be 
in Zone 2. Put fuel and chemical storage toward 
the outer edge—near the machinery, but remov- 
ing odors, fire danger, and some hazard to chil- 
dren perhaps 200 ft from the home. 


Zone 3—Grain, Feed, and Some Livestock These 
areas cause dust, noise, traffic and odor, and 
are therefore moved another zone further from 
the house. 

Groin and feed handling and processing re- 
quire electric power and good vehicle access. But, 
keep heavy equipment, large dryers, and fire haz- 
ard away from the house. Zone 3 is a compromise, 

Small animal units may also be in Zone 3; that 


2c. Farmstead north of the road. 
A good relation between house, windbreuk 
center and main road es easy wilh this layout 
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2d, Farmstead east of the road, 
As in 2c, good layout is easy 
other factors permit tis arrangement 


Fig. 2 Farmstead and main road relationships. Only major activity centers are illustrated. Location within 


the farmstead area is also determined by many other 


lines, sewage system, and topography. 


factors, such as drainage, electric and water 


assuming drainage and 


FARMSTEADS 


is, small animals or a small number of animals 
may not seriously degrade family living. A live- 
stock unit close to the house is convenient for 
active management of maternity and nursery units 
or for care of pet or hobby animals. 


Zone 4—Major Livestock Facilities A large unit, 
whether confined to a building or on drylot, cre- 
ates demand for adequate space, drainage, 
waste management, access, loading facilities, 
feed distribution, and other services. It also cre- 
ates noise, dust, traffic, and odors. Space for 
expansion is usually important. Locate major live- 
stock production in Zone 4 or beyond. 

Moving away from the old farmstead is fre- 
quently the most economical, as well os satisfac- 
tory, way to solve major expansion problems. 


Zone planning applies to both cash grain and 
livestock farms. A grain farm can become a live- 
stock farm and vice versa, so allow for both grain 
and livestock in your master design, to protect 
future growth, efficiency, and sale value. Adjust- 
ing to changes in health, labor supply, or econom- 
ics can be difficult unless space is available for 
expanded and new facilities. 


Farmsteod and Main Road 


The illustrations in Fig. 2 show some of the prob- 
lems encountered in designing o farmstead plan. 
Prevailing winds ore assumed from the NW or 
W in winter, and from the NW, SW, and SE in 
summer. 

Fig. 2a shows space between buildings, an ade- 
quate court, and a good windbreak for windy 


climates. But, the house is SE of the livestock, 
so some winter winds will carry odors to the living 
area. If possible, plan the house further west or 
southwest and the livestock center further north- 
east. 

In Fig, 2b a straight drive would permit north 
and northwest winds to blow directly toward the 
court. The layout can be improved by exchanging 
the house and machinery centers and using the 
alternate drive location shown. 

In general, study prevailing wind directions. 
Position the house so that fewest winds blow to- 
ward it from the rest of the farmstead during 
the times of the year when dust, noise, odors, 
and insects are problems. Using the zones as de- 
scribed, locate the other activity areas. 


All buildings should be arranged so that they 
can be reached by truck. The service yard and 
drives should allow plenty of room for traffic. 
Buildings can be planned so that there are 
large doors with plenty of head room and no 
interior posts. If buildings are planned this 
way then a tractor with a blade can clean live- 
stock buildings and loading and unloading can 
be a mechanical operation instead of back- 
breaking labor. Figure 1 shows traffic flow. 

A good farmstead plan takes advantage of 
natural influences. The sun's movement from 
east to west warms three sides of buildings 
if they are laid out square with the compass. 
Some buildings—such ss corncribs, two-row 
central farrowing, and stanchion barns need 
the warmth or light of the sun on both the east 
and west. For that reason they should be built 
with the long axis north and south. Poultry 
laying houses and one-row farrowing houses 
usually face south and have most of the win- 
dows on the south side (Fig. 2). 

Buildings can usually be placed so that they 
will shield workers and animals from winter 
wind without making it any harder to do the 
chores. Putting major openings and windows 
on the south and east will trap the sun's heat 
and, thus, give additional protection from the 
cold. The sun will also help to dry out livestock 
buildings where too much moisture is often a 
problem. 

Service yards, barn lots, and farm structures 
require well-drained locations. The service 
ares should, of course, drain away from the 
farmhouse. Raised ground is ideal for a farm- 
stead setting— giving scenic advantages as well 
as good drainage—but 4 gentle slope in one 
direction can often be developed effectively. 

Rolling land can add interest to a farmstead 
setting. And, if it is properly handled, it need 
not interfere with the efficiency of operations. 
An arrangement that follows the contour of the 
land will make maintenance easier and will 
improve sppearance. Sometimes it may be 
necessary to reduce the slope or improve drain- 
age by grading. 


Living Center 


The farmhouse should be fitted into its sur- 
roundings. Sunlight, direction of prevailing 
summer and winter winds, views (both those 
that already exist and those that can be devel- 
oped), and location of the public road and drive- 
way should all be considered (Fig. 3). 

if the doors are on the east or the south side 
of the garage, you will have less trouble with 
snow than if they are on the north or west, 


Farm Service Yard 


A tarm service yard makes it easy to get from 
one activity center of the farmstead to another. 
It reduces the number of gates necessary— or 
does away with them entirely, It provides room 
to maneuver farm machinery and heips make 
the whole farmstead look more unified. The 
space in the yard gives some fire protection 


From Farm Arrangements, published by 
the Boy Scouts of America. 
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without increasing the distance that has to be 
traveled from one building to another. Lights 
near the center of the yard will illuminate the 
approach to all buildings and lots (Fig. 4). 

The service yard should have direct access 
to fields and to the road. Where the service 
yard or lanes enter fields, cattle guards can 
often be used to advantage instead of gates. 
Notice the grate in the lane that discourages 
cattle from crossing, but does not prevent 
walking or driving @ vehicle over it. 

The service yard’s dimensions, of course, 
depend on the size of the farm and the number 
of enterprises. Eighty feet or eight poles is the 
minimum width needed where vehicles are to 
be turned around, and a greater width is better. 

The yard may be square, rectangular, L- 
shaped, or of any other shape—just so it re- 
mains uncluttered. Gravel or crushed rock is 
desirable where traffic is heaviest. Other areas 
should be sodded to improve the appearance. 


Machinery Center 


Keep farm machinery in a central storage build- 
ing rather than distributed around the farm- 
stead in driveways, small sheds, or leantos of 
livestock buildings. An advantage of the ma- 
chinery center is that it is more convenient 
for making repairs and servicing equipment. 
lf the automobile is kept there, the building 
should be closer to the house than would other- 
wise be desirable. 

Sometimes the machinery center may be 
located along the lane to the fields. This is 
desirable if space in the farmstead area is 
limited or if all machinery traffic is confined 
to lanes within the farm. The warehouse type 
of building (with end doors) can be set just to 
one side of the lane. The side-opening type 
of structure needs to be at least 30 ft or 3 poles 
from the lane for convenience in getting in and 
out (Fig. 5). 

Unless room is allowed for expansion, 
future shelter space may have to be separate. 
A location that will allow an extension on one 
end is desirable. 


Grain Center 


Usually grain is stored at the farmstead, al- 
though some grain farms have cribs in a field 
near a good market road. Storage at the farm- 
stead reduces the chance of loss by theft 
and is also more convenient if a substantial 
amount of grain is fed on the farm (Fig. 6). 

A spot within the service yard is best— 
preferably near one side where there is ample 
room for the use of elevators, trucks and wag- 
ons. The grain center should be accessible 
without opening gates. If natural drying is 
depended upon, a location where sunlight and 
sir can reach the walls of cribs is important. 

The grain center itself may be a crib, a com- 
bined crib and granary, of one or more grain 
bins. Elevating, filling, and emptying equipment 
can be arranged so that all grain is stored at 
ground level. Bins may be placed either in a 
circle around an elevator or in a straight line 
slong the service yard border (on livestock 
farm, they may be next to the feeding area). 

When the grain center is combined with a 
feeding center, space should be allowed for 
a structure to house feed-processing equip- 
ment. If the grain center has been properly 
related to the feeding center, the feed can be 
easily fed to the livestock. 


Feeding Center 


On livestock farms the grain storage and pro- 
cessing center that has been described should 
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be one of the units making up the feeding cen- 
ter. Shelters for one or more classes of live- 
stock, storage units for feed and bedding, lots, 
and feeding floors would also be included. 
Putting grain storage close to these other struc- 
tures will, of course, save labor. Precautions 
against lightning and spontaneous combustion 
will help to take care of any increased fire 
hazard (Fig. 7). 

In arranging the feeding center, take into 
account both sunlight direction and the direc- 
tion of prevailing winds, Protection from winter 
wind is, of course, important —at the same time 
sheltered areas should get as much sunlight 
as possible. The center should be located so 
that the prevailing summer wind carries live- 
stock odors away from the living area. 

Structures for storing hay, silage, and bed- 
ding should be easy to get to from the service 
yard, Filling them will then be more convenient. 
For greater convenience, arrange the feeding 
area so that it does not have to be entered when 
grain is being unloaded for storage. 

Paved feed lots are highly recommended. 
Feed lots for both cattle and hogs are best 
located near the feed storage and processing 
center. This is not always possible, however, 
when existing arrangements are being adapted 
for modern feeding equipment. In such a situ- 
ation a mechanical conveyor or a blower-pipe 
arrangement might be used to move feed to 
bunks some distance away from the immediate 
feed center. 


Dairy Center 


Dairy structures (loose-housing of stanchion 
barn systems) should be on the side of the 
service yard closest to lanes and pastures. 

The most compact system uses the stan- 
chion barn. Usually, the long axis of the barn 
is north and south so that sunlight will strike 
both sides of the building. Exceptions, how- 
ever, present no serious difficulties, The milk 
house or milk room is preferably located near 
the middle of the stanchion area and on the 
service yard side. Sometimes a short driveway 
from the service yard to the milk room may be 
necessary. For efficiency in feeding, the silo 
and feed room should also be about halfway 
from each end of the stanchion lines — usually 
on the side opposite the milk room. Where 
possible, the silo and feed storage should be 
accessible from the service yard, but this is 
less important than access to the milk room 
if a choice must be made (Figs. 8 and 9). 

The loose-housing system consists of sev- 
eral units: a feeding area and hay storage, a 
bedded area and bedding storage, a milking 
unit with feed bin, and a milkhouse. It is less 
expensive to build but takes more space. These 
units should be arranged to allow sunlight in 
the bedded area while shielding the space from 
winter wind. An L-shape arrangement can often 
be formed with one side of the L made up of 
the bedded area and bedding storage. The other 
side would consist of the feeding area and hay 
storage. Sometimes the location of the ser- 
vice yard may make a straight-line arrangement 
desirable, although such an arrangement gives 
less wind protection than the L-shape. Doors 
to hay and bedding storage should be scces- 
sible from the service yard or from a lane lead- 
ing to the yard. 

The bunker silo is supplied and packed by 
tractor. Silage is protected by a waterproof 
covering that is rolled back gradually to per- 
mit feeding all across one end. 

The mitking unit should be located between 
the bedding and feeding areas. To reduce steps, 
the milk house should be near the milking 
unit. With pipeline equipment, it is important 


Fig. 8 
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to locate the milk house so that a minimum of 
piping is required. 


Poultry Center 


The following suggestions are made for typical 
farm poultry enterprises—not commercial 
poultry establishments (Fig. 10). 

Provide a definite poultry center rather than 
allow a run-of-the-farmstead arrangement. As 
8 general rule, it should be where the prevail- 
ing summer wind will carry odors and feathers 
away from the living area rather than toward 
it. Other than that, the location will depend 
on the system of handling the flock. 

Adult stock should be confined to the house 
or at least kept in a fenced yard, If you use a 
poultry yard, you may wish to rotate it with 
the garden. This system has advantages for 
sanitation as well as for productive gardening. 
But never apply poultry manure during the 
gardening year. 

When poultry is confined, the house should 
be readily accessible from the service yard. 
Often a good location is next to the border of 
the service yard, provided there is enough 
space to allow for future expansion of the 
poultry house. 

Uniess the operation is large enough to jus- 
tify storing feed within the poultry house, the 
house should be fairly close to the feed center. 
A southern exposure that will admit the maxi- 
mum amount of sunlight is also important. 
Water should be piped into the house. 


Power, Water, and Sanitation Facilities 


A well located in the living area of the farm is 
desirable from ae sanitary standpoint, since 
the house should be on the best-drained area 
of the farmstead. You may, however, prefer a 
location closer to the center of water consump- 
tion or between the house and the livestock 


feeding area. Direct access to the well from 
the service yard is desirable but not necessary. 

The leader supplying electricity to the pump 
should come directly from the meter. In laying 
out the water system, it is important to keep 
lines as short and straight as possible. A pipe- 
line run straight to the barn from the storage 
tank, with side branches to the poultry house, 
hog house, pastures, shop, and garden is prac- 
tical in most situations (Fig. 11). 

A modern sewage disposal system consists 
of the house sewer, septic tank, and a disposal 
field. The sewer line from the house to the 
septic tank, as well as the line to the distribu- 
tion box, must be watertight and rootproof. 
The disposal area should be on open ground, 
generally out of range of tree roots. 


Windbreak 


Good planning guards against winter winds. 
Because the winter wind is normally from the 
northwest, the windbreak of trees should be 
planted on the north and west sides of the 
farmstead (Fig. 12). 

On level or nearly level land, the ideal dis- 
tence between windbreak and areas requiring 
the most protection such as house, livestock 
shelter, and feeding areas—is about 150 ft or 
15 poles. The maximum distance is 300 ft or 
30 poles. Since the zone of noticeable protec- 
tion is equal to about ten times the height of 
the trees, they would have to be 30 ft high 
before giving protection to areas 300 ft away. 

At the same time the windbreak should not 
be closer than 5 poles to commonly used areas, 
and 8 or 10 poles would be better. Snow may 
accumulate in the immediate lee of the wind- 
break, particularly during the early years of 
planting. Also, air movement in summer is poor 
as soon as the trees grow tall enough to give 
protection. Buildings infrequently used in win- 
ter may stand near the windbreak, provided 


x TREE 


roofs are steep enough to keep snow from 
accumulating. Poultry and livestock sensitive 
to heat should not be kept in these buildings 
during the summer. 

For satisfactory protection, trees should be 
in three rows 14 ft apart. A permanent fence 
around the windbreak is essential to keep out 
livestock and poultry. It should be at least 6 
ft from the rows of trees, making the total 
minimum width 40 ft or 4 poles. Length of the 
windbreak depends largely upon the size and 
shape of the farmstead. It is often desirable 
to extend the windbreak 5 to 10 poles past 
the area needing protection. 

While the windbreak will ordinarily follow 
the straight lines of field and lot boundaries, 
a diagonal or curved line may sometimes be 
desirable. For example, where the land surface 
slopes sharply to the northwest away from the 
farmstead area, planting the trees on the con- 
tour will place them higher on the slope, giving 
earlier protection. Or it may be possible to 
avoid a poorly drained area with a curve or 
diagonal arrangement. 

For the best protection, the windbreak 
should be continuous and uninterrupted. So if 
possible, access to fields on the north and west 
should be at either end of the windbreak. If a 
lane through the windbreak is necessary, open 
gaps should be avoided, especially at the criti- 
cal northwest corner. If the lane logically fits 
here, and principal traffic is to the north, the 
north-south strip should extend about 5 poles 
beyond the east-west strip. This arrangement 
will protect the opening from all winds of 
the northwest quarter except those in the 
north. 

If it is necessary to have 4 gap at some point 
along the strip, the corner section should be 
farther from the farmstead than the end sec- 
tion. This arrangement is advantageous for a 
farmstead that narrows toward the east or 
south, 


The physical condition and design of animal 
facilities to s great extent determine the offi- 
ciency and economy of their operation and 
greatly influence standards for animal care. 
A well-designed, properly maintained facility 
is an essential element in good animal care. 


Functional Areas 


The design, scope, and size of an animal facil- 
ity depend on the nature of the research activ- 
ities to be conducted therein, the number of 
animals to be housed, the requirements. for 
flexibility in the housing of different species, 
its physical relationship to the rest of the insti- 
tution, and its geographical location. The fol- 
lowing functional areas are considered essen- 
tial in a modern animal facility: 

1. A separate building, a separate wing, one 
or more floors, of separate rooms where ani- 
mals can be housed apart from areas of human 
occupancy. A sufficient number of animal 
rooms or areas are required to assure sep- 
aration of species when necessary, or isolation 
of individual projects; to provide for the re- 
ceipt, quarantine, and isolation of animals; 
and to provide for their routine and special- 
ized housing. 

2. Specialized laboratories or areas contig- 
uous with or near the animal housing areas for 
activities such as surgery; necropsy; intensive 
postsurgical care; radiography; preparation of 
special diets; and the diagnosis, treatment, 
and control of laboratory animal diseases. If 
radioisotopes, toxic substances, or pathogens 
are to be used, special facilities or areas must 
be provided. 

3. Receiving and storage areas tor food, 
bedding, supplies, and equipment. 

4. An office for the administration, super- 
vision and direction of the facility. 

5. Showers, sinks, lockers, and toilets for 
personnel. 

6. An ares for washing and sterilizing equip- 
ment and supplies. 

Depending upon the volume of work, a well- 
equipped cleaning area includes facilities such 
86 6 cage-washing machine; a bottie- or glass- 
ware-washing machine; @ rack-washing ma- 
chine or srea; a waste can-washing machine 
or sree; 6 utility sink; an autoclave for equip- 
ment, food, and bedding; and separate areas 
for holding soiled and clean equipment. 

T. An incinerator capable of burning all 
animal waste and refuse, or facilities for safe 
and sanitary storage of such waste prior to 
removal, 

8. An area suitable for food consumption 
should be provided if personne! regularly eat 
in the facilities that house animals. 


Service Areas in Relation to the Total Size of 
the Animal Facilities 


1. An ares or areas equal in square feet to at 
least 25 percent of the an.mal!l housing space 
should be set aside for the service functions 
of the animal facility. The service functions in- 
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clude such activities as cage washing and 
Sterilization, storage, diagnostic laboratory 
and office activities, receiving and quarantining 
of animats, and refuse disposal. 

2. Where an animal facility is 1,000 sq ft or 
less in size, it may be possibly to carry out the 
service functions in an area that serves other 
activities as well. However, o seporate facility 
should be available for washing and sanitizing 
animal cages. 

3. In o facility up to 10,000 sq ft in size, 
separate rooms or areas should be provided 
for the following service activities: 

a. Receipt and quarantine of newly received 
animals 

6. Receipt and storage of animal food and 
supplies, including refrigeration 

c. Cleaning, sanitizing, and storage of cages 
and equipment 

d. Incinerator or protected ares for refuse 

@. Lavatory facilities for personnel 

¢. Office for supervisory and administrative 
personnel 

g. Laboratory facilities 

4. In institutions having several separate 
snimal housing facilities, or one lerge area, 
which total more than 10,000 sq ft, rooms or 
areas should be provided for all of the service 
functions listed in item 3 above. In addition, 
clinical laboratory facilities should be provided 
for the diagnosing of animal diseases. 

Some duplication of service areas may be re- 
quired if the animal facilities are widely dis- 
persed. 





Physical Relationship of Animal Facilities to 
Research or Teaching Laboratories 


Animal housing areas support research and 
teaching laboratories. Good animal husbandry 
and human comfort require physical separation 
of animal facilities and human occupancy areas 
such as offices and laboratories. This can be 
sccomplished by locating the anime! quarters 
in @ separate wing or on a separate floor in o 
multistory building, or by providing a separate 
building for animal housing. A one-story 
building for animal housing permits the moat 
efficient and economical animal cere opera- 
tion, since vertical transport is avoided; how- 
ever, this may be the least desirable choice for 
the research workers because of inaocessi- 
bility to their laboratories. Efficiency and 
economy in utilization of the research workers’ 
time must be considered in planning animal 
facilities. Careful planning should make it pos- 
sible to locate the animal areas adjacent to or 
near the laboratory areas; but they should be 
physically separated from the laboratories by 
barriers such es entry locks, separate corri- 
dors, or separate floors. 

Many institutions have recently acquired and 
developed farm type facilities. These are useful 
for conditioning, isolstion, quarantine, and 
long-term housing and maintenance of large 
domestic animats. 


Construction Guidelines 


Maintenance costs as well as initial construc- 
tion costs should be considered when selecting 
building materials, and these materials should 
facilitate efficient and hygienic operation of the 
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animal quarters. Durable, waterproof, fire- 
resistant seamless materials are most desirable 
for interior surfaces. Paints and glazes, in 
addition to being highly resistant to chemical 
solvents, cleaning agents, and scrubbing, 
should be highly resistant to high-pressure 
Sprays and impact. 


1. Corridors Corridors should be at least 7 ft 
wide to permit easy tlow of personnel and 
equipment. The floor-wall junction should be 
coved to facilitate cleaning. Provisions should 
be made for curbs or guardrails or for bumpers 
on equipment to protect the walls from dam- 
age. Exposed corners should be protected by 
reinforcing them with steel, or another durable 
material up to a height of 6 ft. Corridors leading 
to dog kennels should be provided with oa noise 
trap such as @ double-door entry lock. Where- 
ever possible, access to utilities such as water- 
lines, drainpipes, and electrical connections 
should be through service panels or shafts 
located in the corridors outside the animal 
rooms. 


2. Animal Room Doors Animal room doors 
should awing toward the corridor only if there 
is s recessed vestibule. They should be at least 
42 in. wide and no less than 84 in. high to per- 
mit easy passage of racks and equipment. The 
doors should fit tightly within the frames and 
sills, and the frames should be completely 
sealed to provide a barrier against the entrance 
or harboring of vermin. Metal or metal-covered 
doors are preferable. They should be equipped 
with kickplates and be self-closing. Recessed 
handles are recommended. Viewing windows 
are desirable. 


3. Exterios Windows Exterior windows and 
skylights ere not needed in the animal rooms if 
adequate ventilation and lights are provided. 
lf windows are provided, it is preferable that 
they be nonopening, without sills or horizontal 
surfaces where dust can collect, of an in- 
sulating construction (in areas of temperature 
extremes), and sealed with a material that will 
withstand repeated washing and disinfecting. 
if windows opened for ventilation pur- 
poses, effective screening is essential. 





4. Floors Floors should be smooth, water- 
proof, nonabsorbent, nonslip, wear resiatant, 
acid and solvent resistant, capable of being 
scrubbed with detergents and disinfectants, 
and capable of supporting racks, equipment, 
and storage areas without gouging, cracking, 
or pitting. Depending upon the functions 
carried on in specific areas, the materials 
specified should be of a monolithic nature or 
should have o minimum of joints. Some mate- 
rials that have proven satisfactory are ter- 
raxzo, cupric oxychloride cement, smooth 
herd-surfaced concrete, neoprene terrazzo, 
and special hardened rubber-base aggregates. 
A continuous waterproof membrane should be 
provided. Where sills are installed at the en- 
trance to the room, they should be designed 
so a6 to allow for the passage of equipment. 





5. Walls Wallis should be monolithic, water- 


proof, painted, glazed or smooth, free of cracks 
or imperfect junctures at the door, ceiling, 
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corners, or utility penetrations, Materials 
should be acid or solvent resistant, capable of 
withstanding scrubbing with detergents and 
disinfectants. The walls must be capable of 
withatanding water under high pressure. Pro- 
vision should be made to protect walls from 
damage by movable equipment, 


6. Ceilings Ceilings formed by the concrete 
floor above are satisfactory if properly 
smoothed, sealed, and painted. Furred ceilings 
of plineter or fire code plasterboard should be 
sealed and painted with a washable finish, Ex- 
posed pipes and fixtures at ceiling level are un- 
desirable, especially in nonhuman primate 
rooms, because of the problems created by 
escaped animals. 


7. Ventilation, Temperature, and Humidity Control 

a. Effective ventilation is necessary to main- 
tain a low concentration of atmospheric con- 
taminants, such as odors or microorganisms, 
to regulate room temperature and to promote 
comfort. Important factors for proper ventila- 
tion are temperature, humidity, and air move- 
ment. The ability to maintain odorless facili- 
ties depends upon the number and species of 
animals housed, and the sanitation practices, 
as well es upon a properly designed ventila- 
tion system. 


b. Ideally, « system should permit individual 
adjustments within + 2° F for any temperature 
within » range of 65° to 85°F. The relative 
humidity should be maintained year round 
within a range of 30 to 70 percent, according 
to the needs of the species being maintained, 
A mechanical ventilation system is necessary 
in most indoor facilities to meet these require- 
ments. Air conditioning is highly recommended 
since it promotes environmental stability. 
Temperature and humidity should be controlled 
individually in ¢ech animal room or groups of 
rooms serving @ common purpose. The animal 
facility and human occupancy areas should 
be ventilated separately. The system should 
provide frequent changes of room air without 
drafts, Ten to fifteen changes per hour are 
recommended. There should be no recircula- 
tion of room air unless it has been filtered to 
remove contaminants. An acceptable alterna- 
tive is to provide zone contro! with limited re- 
circulation of room air. Operation of the system 
at 74° © 4°F and 50 = 20 percent relative 
humidity, using 100 percent fresh air during 
temperate weather and 50 percent fresh air 
during periods of temperature extremes is ac- 
ceptable for situations where routine housing 
of animals is the primary requirement. 

c. Maintenance of a given room temperature 
within even closer tolerances, such as + 1° F, 
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and of relative humidity within 5 percent, using 
100 percent fresh air at all times, may be re 
quired for certain experiments. Such controls 
may be essential, for example, where precise 
environmental studies are in progress. Record- 
ing devices for temperature and humidity 
should be installed in such rooms, together 
with a failure alarm system that may control 
utilities and sir supply. The sensing elements 
should be placed at approximately the average 
level of the animal cage floors. 

d. \f small animals (for example, dogs and 
rabbits) are housed outdoors with no access to 
indoor facilities, provisions to sid their natural 
temperature regulation are essential. When the 
ambient temperature falls below 50°F, some 
form of shelter and clean nesting materials 
should be provided. Materials such as shav- 
ings, straw, or paper can be used. When the 
ambient temperature exceeds 85°F, shade 
must be available and animals should be able 
to burrow or lie on materials several degrees 
cooler than the surrounding air. 


8. Power and Lighting The electrical system 
should provide ample lighting, sufficient power 
outlets, safety provisions (such as explosion- 
proof outlets in rooms where volatile, ex- 
plosive anesthetics may be used), and water- 
proof outlets where water is used in cleaning. 








Overall size Number Housing 
Weight or Type of (inches) at area/animal 
Species age housing Width Depth Height animals Sa ft Sq in 
Dogs* Up to 15 kg Pen or tun 48 72 3 8 
15 to 30 kg Pen or run 48 72 2 12 
Over 30 kg Pen of run 48 72 ot 1 24 
Up to 15 kg Cage 36 32 32 1 8 
15 to 30 kg Cage 48 36 36 1 12 
Over 30 kg Cage Refer to footnote | 
Cats . Up to 4 kg Cage 18 24 24 ) 3 
Over 4 kg Cage 24 24 24 1 4 
Group cage 36 48 72 3-6 2-4 
or pen 
Nonhuman Up to 1 kg Cage 18 10 18 1-2 0.6-1,2 
primates + 1-3 ko Cage 24 18 24 1-2 1.5-3 
4-6 ko Cage 24 24 30 1-2 2-4 
6-10 ko Cage 30 30 38 1 6 
Over 10 kg Cage 36 30 48 1 7.5 
PRDB EE 5 ie dia ieee eee Up to 4 ko Cage 18 24 18 1-2 1.5-3 
4-6 ko Cage 24 24 16 1 4 
Guinea pigs . . Up to 350 g Individual 8 12 8 1 96 
cage 
Over 350 9 Individual 12 12 8 1 144 
cage 
Up to 360 g Group cage 14 20 8 2-4 70-140 
Over 350 g Group cage 18 20 8 2-4 90-180 
Hamsters ersues Individual 8 12 8 1-6 16-96 
cage 
Group cage 14 20 8 Up to 10 28 or 
more 
Rats 150-250 g Individual 8 12 8 1-3 32-96 
cage 
Group cage 14 20 8 4-10 28-70 
Mice... . . 209 Small group 8 12 6 5-10 10-20 
Large group 12 18 5 10-20 11-22 
cage 
Chickens Individual 8 18 21 1 1 
(adult) cage 
Group cage 36 24 24 2-4 1,5-3.0 
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9. Drainage All waste fixtures and equipment 
should be connected to soil and waste pipes 
through traps. If floor drains are used, the 
drainpipes should not be less than 4 in. in 
diameter. In heavy-use areas such as dog ken- 
nels, drains at least 6 in. in diameter are rec- 
ommended, A flushing drain, much like an 
ordinary toilet bowl, set in the floor, is an ef- 
fective aid in the disposal of solid waste. A 
porous trap bucket to screen out solid waste 
provides on effective alternative to removal 
of solid materials through the drain. All drain- 
pipes should have short runs to the main, or 
they should be steeply pitched from the 
opening. When drains are not in use they 
should be capped and sealed to prevent any 
backflow of sewer gases. Lockable drain 
covers are useful in preventing use of the 
drains for disposal of materials which should 
be swept up and removed by other means. 

Floor drains ore not essential in animal 
rooms for species such as rats, mice, or 
hamsters. Floors in such rooms can be main- 
tained satisfactorily by wet vacuuming, or by 
sweeping and mopping with appropriate disin- 
fectants or cleaning compounds, The recom- 
mended minimum pitch of floors, where floor 
drains are used, is 4 in. per foot. Proper 
pitching of the floor is an essential element in 
establishing good drainage in animal rooms; 


particular attention should be paid to this de- 
tail in planning animal facilities. 


10. Storage Areas: Food and Bedding, Refuse, Equip- 
ment in areas where delivery schedules are 
reliable, the amount of space required for food 
and bedding storage can be held to a minimum. 
The best utilization is achieved by maintaining 
constant turnover. 

Bulk supplies of food and bedding should 
not be stored in animal rooms. A separate area 
or room should be available in which food and 
bedding can be stored off the floor on pallets, 
racks, or carts. A continuing pest control pro- 
gram is essential. It is most desirable for the 
storage areas to be verminproof. 

Food storage areas should be physically 
separated from refuse areas. Temperatures in 
the storage rooms may be the ambient tempera- 
ture. However, it is good practice to hold 
packaged animal feeds (pellet rations) at 50° F 
or less. Refrigerated storage should be avail- 
able for meats, fruits, vegetables, and other 
perishable items. 

Separate storage for animal waste and dead 
animals is essential. Refuse storage areas 
should preferably be kept below 45° F to re- 
duce putretaction of waste or animal carcasses. 
Obnoxious materials should be covered or 
packaged. The area should be constructed so 
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Weight or 
Species age 
Pigeons i 0,5-0.8 kg 
Small birds... .... 100-130 g 
100-130 g 
Cettle (adult) ...... 350 kg 
450 kg 
550 kg 
850 ko 
750 kg 
550 kg 
650 ko 
750 kg 
Cattle (calves). . 50-75 kg 
1%-10 mo 
Over 10 
mo 
Cattle (adult) - 
Horses . 500-750 kg 
500-750 kg 
Sheep and 
goats 
Female with 
young 
Adult male 
Hogs 
Adult sow. . 
Sow with 
pigs 
Adult boars 
18-45 kg 
45-100 ko 


* These recommendations may require modifications according to the body conformations of 
dimensions should be: (a) the height of the dog at the withers, plus at least 6 in. (height); (b) the 





Overall size 
(inches) 

Type of 

housing Width Depth Height 
Cage 30 30 16 
Cage 8 10 8 
Group cage 24 30 6 
Stanchion 42 56 
Stanchion 45 60 
Stanchion 48 64 
Stanchion 51 88 
Stanchion 64 72 
Pen 120 144 
Pen 120 168 
Pen 120 180 
Pen 48 72 
Group pens i 
Group pens 
Loose 

housing 
Tie stall 66 96 
Pen 144 144 
Pen 
Pen 
Pen 
Pen 
Pen 
Pen 
Pen 
Pen 


af the tail, plus at least 6 in. (width and depth). 


+ These recommendations may require modifications acco 


+Provide ample head room to stand erect without crouching. 
Loose housing is outdoor housing that includes an open shed for shelter. 
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that it can be kept clean and free of vermin. 

Adequate space for storing equipment is es- 
sential, This is an effective way to prevent 
clutter in animal rooms. All storage sreas 
should be kept clean. 


11. Noise Control Noise, both from the animals 
and animal-care routines, is inherent in the 
operation of animal tacilities. Noise may be 
undesirable because of its effect on personnel 
and on the animals themselves, Inasmuch as 
background and “operational” noise sre an 
environmental factor in the control of animal 
experiments, they should be considered in the 
design of animal facilities. 

Ordinarily, species such as rats, mice, 
guinea pigs, cats, and hamsters do not create 
a disturbing amount of noise in animal facili- 
ties. Noise from a monkey colony can be 
troublesome, ond, invariably, dogs are the 
cause of unwelcome noise. Barking is dis- 
turbing to personnel working inside and out- 
side of the animal facilities. It may also pose 
important public relations problems if there 
are residences near the laboratory. 

The physical separation of human and animal 
occupancy areas is the best way to minimize 
all disturbances to laboratory personnel from 
the sounds of animals and animal-care rou- 
tines. 





Housing 
— Ares /animal 
Oo 
animals Sa ft Sq in. 
5-7 130-180 
Y2 twp ee 30-80 
24 5 seataty 30 
1 
1 
1 
1 
1 
1 120 
1 140 
1 160 
1 24 
Up to 10 20-25 
Up to 10 30-40 
reno & 50-80 
1 44 
1 144 
15-22 
‘ 20-30 
1 20-30 
1 25-40 
1 48-88 
1 30-80 
6-12 
12-16 


rding to the body conformations of particular species. 


particular breeds. As a further general guide, the cage 
length of the dog from the tip of the nose to the base 


1249 


Miscellaneous 
ANIMAL FACILITY, LABORATORY 


1250 


12. Facilities for Washing and Sterilizing Equipment 
and Supplies An area for washing and sterili- 
zation is essential to keep equipment physically 
clean, reduce obnoxious odors, minimize the 
spread of infectious diseases, and provide for 
the comfort of experimental animals. Washing 
and sterilizing are best done outside of the 
animal rooms in an area specifically designed 
for the purpose and centrally located, if pos- 
sible. Consideration should be given to such 
factors as: 

a. Location with respect to animal rooms, 
traffic flow that separates “clean” and “dirty” 
freas, elevators, ease of access, and disposal 
of waste. 

b. Soundprooting. 

ec. Utilities such as hot and cold water, 
steam, floor drains, and electric power. 

d. Proximity to cage and equipment storage 
areas. It is essential to provide separate 
holding areas for soiled and clean equipment. 


6. Insulation of walls and ceilings where 
necessary. 

f Ventilation with installation of proper 
vents and provisions for dissipation of steam. 

g-. Access doors of sufficient width to assure 
free movement of equipment. 


Large Animals 


For general purposes, large animals are de- 
fined as domestic animals, such as horses, 
sheep, cows, goats, and pigs. 

Conventionally, these animals are housed in 
pens and barns. Even when ambient tempera- 
tures fall below freezing, most large animals 
prefer to remain outdoors if adequate feed, 
water, bedding, and shelter are available. 

The housing of large, domestic animals in 
an urban research facility will parallel in many 
respects the housing of other laboratory ani- 
mals. Because of their size, however. special 


consideration must be made for their restraint 
and confinement. 


Space Recommendations for Laboratory Animals 


The size of a cage, pen, or run, and the number 
of animals to be housed in each, are matters of 
professional judgment. The recommendations 
in the preceding table are based on the best 
available information concerning reason- 
able space allocations for the routine housing 
of animals in experiments. They are included 
here os @ guide, recognizing that it is impos- 
sible to delineate cage sizes with greater pre- 
cision due to varied research requirements. As 
has been implied the adequacy of the housing 
system must be under continuous review. 
More detailed housing standards for laboratory 
animals are available from the Institute of 
Laboratory Animal Resources, National Acad- 
emy of Sciences-National Research Council, 


A greenhouse must be so designed that it 
admits the greatest possible amount of avail- 
able light. 

The structural system, therefore, must be 
minimal in bulk, yet strong enough to support 
the weight of the glazing system. Site selec- 
tion, building orientation, and roof pitch must 
all be considered with this in mind. While the 
glazing medium selected must be capable of 
high light transmission, it must also be of a 
weight and kind and be framed so that break- 
age is a minimal hazard. 

A greenhouse is # transparent structure and 
cannot be insulated, so solar heat gain and heat 
loss are factors that must be considered. In 
spite of the difficulties inherent in the type of 
structure, temperature and humidity must be 
controlled to within a degree and a half in some 
cases. Then, too, plant requirements vary from 
dawn to dusk to dawn, and from one stage of 
plant growth to another, 

A temperature control system specifically 
designed for horticultural applications (rather 
than conventional heating and cooling systems) 
must be installed in the greenhouse to create 
and maintain correct environmental conditions 
in a consistent manner. 

There must be a means of introducing fresh 
air into the greenhouse on demand, and 
circulating it in an even pattern so that tempera- 
ture and humidity levels are uniform through- 
out the house. 

Instead of simple fenestration the green- 
house must be supplied with some type of 
ventilating sash and/or a system by which air 
is introduced by negative pressure and dis- 
tributed through transparent ductwork, such 
ventilating systems being thermostatically con- 
trolled. 

Greenhouses are sometimes used for other 
purposes than plant production alone. Some 
are also teaching labs, research stations, or 
display houses. Some must have greater degree 
of aesthetic appeal than others, or conform to 
existing architecture. 

While good light exposure, unpolluted air, 
and free-draining soil are all basic requirements 
of a plant-growing environment, greenhouses 
often have to be sited on crowded campuses 
and in industrial areas. 

While the greenhouse designer does not 
always have « free choice when it comes to 
site selection, some requirements are indis- 
pensable. 

For instance, the greenhouse site should not 
be shaded by buildings or trees. Good natural 
exposure is preferable to a site where hills cut 
off late afternoon sun. A windbreak 100 or 
more feet away in the direction of the pre- 
vailing wind can help reduce heating costs. 

Avoid sites downwind of a heating plant or 
incinerator stack, or where toxic fumes trom 
chemical laboratories can be drawn into the 
greenhouses. Proximity to fruit or vegetable 
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storage areas should be avoided because 
plants are sensitive to ethylene. If greenhouses 
are to be near other buildings, avoid if possible 
dark paved surfaces and heat-absorbing walls, 
which contribute to summer heat buildup. Low- 
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lying ground has a tendency to flood during 
thawing out periods. 

And for obvious reasons greenhouses should 
not be located adjacent to playgrounds or 
playing fields. 


eT 














Function of Greenhouse 
Greenhouse greenhouse design 
for use by operation considerations 
High Growing and/or maintaining small Space-10 sq ft per student enrolled in 
school number of plant specimens for obser- course, Requires consistent, day-to-day 
vation. control of environment. 
Vocational Providing basic experience in com- Space-20 sq ft per student enrolled in 
school mercial crop production. course. Greenhouse should be small-scale 
edition of commercial operation with three 
separate temperature zones: §0-55° min., 
60° min., & 65+ ° min. 
Liberal arts Growing and/or maintaining plant Space-10 sq ft per student using dept. Of- 


college, university 


specimens. Simple research projects 
involving small number of plants. 


ten greenhouse is part of Science Building 
complex and must conform to other architec- 
ture or site. Many configurations possible, — 

















Agricultural Simulating commercial production ot Space-100+ sq ft per student in dept. Lay- 
colleges plant materials. Propagating and fin- out, facilities, equipment, controls should be 
ishing zones. One or more crops, such designed for horticultural applications and 
as cut flowers, pot plants, vegetables, equal to those used by commercial growers. 
ornamentals, etc. / ; 
Scientific Complex research projects involving Space-Varies {rom 250 sq ft up per growth 
research numerous plants, multiple compart- chamber or compartment, depending on type 
ments for separate climates, precise of research, 
data recording. May require separate 
cluster of working greenhouses for 
major research projects. 
Public Display of plant collections, Usually Space- 1) acres per million population, 
conservatory provides three climates-tropic, temper- Provide 40,000 sq ft working greenhouses 
ate, arid. May require separate cluster to 20,000 sq tt display area. Display build- 
of working greenhouses for plant pro- ings are enhanced by acrylic glazing, de- 
duction. Municipal conservatories of- sign-oriented structural systems. Criteria for 
ten grow plant materials for all civic working greenhouses same as for commer- 
planted areas. cial. 
Commercial Actual production of plant materials. Space-40,000 sq ft min tor profit. Glaze 


growing operation 


crops. 


May include all stages from propaga- 
ting to finishing of single or multiple 


with glass, fiber glass, combinetion, use 
sloping or curved root profile. Provide 1,000 
sq ft service area for 6,000 sq ft growing 
atea. Maximum environmental contro! justi- 
fied on basis of increased profitability. Sin- 
gle of multiple units, compartmentalized or 
open ridge and furrow. 





Hobby 
gardening 
seedings, etc. 


ne EEE EEE EEEEUEEIEEEEEE ENE EERE RRR 


Growing and/or maintaining small 
plant collections, forcing bulbs, rooting 


Space-100 sq ft min. Small prefabricated 
bldg. with environment package provides 
neat-appearing, horticulturally adequate 
unit. 
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Properly designed, constructed, and arranged 
horse buildings and equipment give increased ani- 
mal comfort and performance, greater efficiency 
in the use of feed, and less expenditure of labor 
in the care of horses. Also, attractive barns add 
to the beauty of the landscape. In serving these 
purposes, barns need not be elaborate or expen- 
sive. 


BUILDINGS 


The primary reasons for having horse buildings 
are (1) to provide a place in which to confine 
horses and store feed and tack and (2) to modify 
the environment by controlling temperature, hu- 
midity, and other factors. 


Types and Sizes of Horse Barns 


Needs for housing horses and storage of materials 
vary according to the intended use of the build- 
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ings. Broadly speaking, horse barns are designed 
to serve (1) small horse establishments that have 
one to a few animals, (2) large horse-breeding 
establishments, or (3) riding, training, and board- 
ing stables. 

Various types and sizes of stalls and sheds 
are used in horse barns. However, in all types 
except the breeding shed, ceilings should be 9 
ft high and doors should be 8 ft high and 4 ft 
wide. The breeding shed should have a ceiling 
15 to 20 ft high and a door wide enough to 
permit entrance of vehicles. 

The recommended plans for different kinds of 
horse barns are as follows. 


Small Horse Establishments These horse barns 
are for housing pleasure horses or ponies or rais 
ing a few foals (Fig. 1). Box stalls should be 12 
ft square and tie stalls should be 5 ft wide and 
10 or 12 ft long. 

Build the stalls in a row and provide a combina- 
tion tack and feed room for units with one or 
two stalls. Use separate tack and feed rooms 
for units with three or more stalls. Generally, not 
more than a |-month supply of feed is stored 
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Fig. 1 





at a time. The use of all-pelleted feed lessens 
storage-space requirements. 


Large Horse-Breeding Establishments Large es- 
tablishments need specially designed buildings for 
different purposes. They are as follows: 

1. Broodmare and foaling barn, This can be 
a rectangular building either with a central aisle 
and a row of stalls along each side or with two 
rows of stalls back to back surrounded by an 
alley or runway, i.e., of the “island” type. Most 
broodmare stalls are 12 ft square, although they 
may be up to 16 ft square. A stall 16 ft square 
is desirable for foaling. A broodmare barn needs 
an office for records; toilet facilities; hot water 
supply; veterinary supply room; tack room; and 
storage space for hay, bedding, and grain. 

2. Stallion barn. This barn provides quarters 
for one or more stallions, It should have a small 
tack and equipment room, and it may or may 
not have feed storage. The stalls should be 14 
ft square. 

Provide a paddock near the barn or, if possible, 
adjacent to it, The paddock can be any shape, 
but each side should be at least 300 ft long. 
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Horse barn floor plan. Barn has two box stalls, a feed room, and tack room. 
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3. Barren more barn, Use an open shed or 
rectangular building that has a combination rack 
and trough down the center or along the wall. 
Provide storage space for hay, grain, and bed- 
ding. Allow each animal 150 sq ft of space. 

4. Weanling and yearling quarters. Either am 
open shed or a barn with stalls may be used. 
Both weanlings and yearlings may be kept in 
the same building, but different age and sex 
groups should be kept apart. When stalls are 
used, two weanlings or two yearlings may be 
kept together. Stalls should be 10 ft square. 

5. Breeding shed. This should be a large, 
roofed enclosure that has a laboratory for the 
veterinarian, hot water facilities, and stalls for 
preparing mares for breeding and for holding 
foals. The shed should be 24 ft square. 

6. Isolation quarters. These quarters are for 
sick animals and animals new to the farm. Use 
a small barn thot has feed and water facilities 
and on adjacent paddock. Stalls should be 12 
ft square. 


Riding, Training, and Boarding Stables For this 
purpose, the quarters may consist of (1) stalls 
constructed back to back In the center of the 
barn with an indoor ring around the stalls, (2) 
stalls built around the sides of the barn with the 
ring in the center, or (3) stalls on either side of 
a hallway or alleyway and the ring outdoors. 
Box stalls should be 10 to 12 ft square and tie 
stalls should be 5 ft wide and 10-12 ft long. 


Environmental Control 


Animals perform better and require less feed if 
they are raised under ideal conditions of tempera- 
ture, humidity, and ventilation. Environmental 
control is of particular importance in horse barn 
construction because many horses spend most of 
the time ina stall. The investment in environmental 
control facilities must be balanced against the 
expected increased returns becouse there is a 
point where further expenditures for environmen- 
tal control will not increase returns sufficiently 
to justify added cost. 

Before the building is designed, it is necessary 
to know how much heat and moisture a horse 
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produces. Body heat production varies according 
to body weight, rate of feeding, environmental 
conditions, and degree of activity, Under average 
conditions, a 1,000-lb horse produces about 
1,790 British thermal units (Btu) per hour, and 
o 1,500-lb horse about 2,450 Btu per hour. A 
horse breathes into the air approximately 17.5 
lb, or 2.1 gal, of moisture per day. 

Until more experimental information is availa- 
ble, the following environmental control recom- 
mendations, based on confinement systems used 
for other classes of animals, may be followed. 


Temperature A range of 45 to 75° F is satisfac- 
tory, with 55° considered best. Until o newborn 
foal is dry, it should be warmed to 75 to 80°. 
This can be done with a heat lamp. 


Humidity A range of 50 to 75 percent relative 
humidity is acceptable with 60 percent preferred. 


Ventilation The barn should have as little mois- 
ture and odor as possible, and it should be free 
from drafts. In a properly ventilated barn, the 
ventilation system should provide 60 cubic feet 
per minute (cfm) for each 1,000 lb of horse in 
winter and 160 cfm per 1,000 Ib of horse in 
summer. In summer, satisfactory ventilation usu- 
ally can be achieved by opening barn doors and 
by installing hinged walls or panels near the ceil- 
ing that swing open. 


Requisites of horse barns 


Whether a new horse layout is built or an old 
one is altered, all buildings, fences, corrals, and 
trees should be placed according to a master 
plan, for once established, they usually are diffi- 
cult and expensive to move. The arrangement 
should make the best possible use of land and 
should require little walking by attendants when 
caring for horses. 

All horse barns should meet the following requi- 
sites. 


Accessibility Barns should be on an all-weather 
roadway or lane to facilitate the use of horses, 
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delivery of feed and bedding, ond removal of 
manure. 


Dryness Barns should be on high ground so 
water will drain away from them. 


Expandable design Barns should be designed so 
they are easy to expand if and when the time 
comes. Often a building can be lengthened pro- 
vided no other structures or utilities interfere. 


Water and electricity Water and electricity 
should be available and convenient to use. 


Controlled environment Barns should be built to 
modify winter and summer temperatures; main- 
tain acceptable humidity and ventilation; mini- 
mize stress on the horses’ nerves; and protect 
horses from rain, snow, sun, and wind. 


Reasonable cost Initial cost is important but dur- 
ability and maintenance should be considered, 
as well as such intangible values as pride and 
satisfaction in the buildings and advertising value. 


Adequate space Too little space may jeopardize 
the health and well-being of horses, but too much 
space means unnecessary expense. 


Storage areas Storage space for feed, bedding, 
and tack should be provided in the building where 
they are used. 


Attractiveness An attractive horse barn in- 
creases the sale value of the property. A horse 
barn will have aesthetic value if it has good pro- 
portions and is in harmony with the natural sur- 
roundings. 


Minimum fire risk The use of fire-resistant materi- 
als gives added protection to horses. Also, fire- 
retarding paints and sprays may be used. 


Safety Projections that might injure horses 
should be removed. Feeding and watering equip- 
ment should be arranged so attendants need not 
walk behind horses. 
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sts are necessary than when wood is used. 
* Use 1 or 2 strands of barbed wire—with barbs 3 to 4 inches apart—on top of the fence. 
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Lebor-saving construction This requisite is a must 
in any commercial horse establishment. Also, 
where horses are kept for pleasure, unnecessary 
labor should be eliminated in feeding, cleaning, 
and handling. 


Healthful living conditions Healthy horses are 
better performers; therefore, barns should be easy 
to keep clean so they will provide healthful living 
conditions, 


Rodent and bird control Feed and tack storage 
areas should be rodent- and bird-proof. 


Suitable corrals and paddocks Horse barns 
should have well-drained, safe, fenced corrals or 
paddocks adjacent to them. If this is not possible, 
the corral or paddock should be nearby. 


FEED AND WATER EQUIPMENT 


The design of feed and water equipment should 
fill the basic need for simple and effective equip- 


ment with which to provide hay, concentrates, 
minerals, and water without waste or hazard to 
the horse. Whenever possible, for convenience 
and safety, feed and water equipment should 
be located so it can be filled without the caretaker 
entering the stall or corral, 

Feed and water equipment may be built-in or 
detached. Becouse specialty feed and water 
equipment is more sanitary, flexible, and suitable, 
many horsemen favor it over old-style wood man- 
gers and concrete or steel tanks. Bulk-tank feed 
storage may be used to advantage on large horse 
establishments to eliminate sacks, lessen rodent 
and bird problems, and make it possible to obtain 
feed at lower prices by ordering large amounts. 


FENCES FOR HORSES 


Good fences (1) maintain boundaries, (2) make 
horse training and other operations possible, (3) 
reduce losses to both animals and crops, (4) in- 
crease property values, (5) promote better rela- 
tionships between neighbors, (6) lessen the likeli- 


hood of car accidents from animals getting on 
roads, and (7) add to the attractiveness and dis- 
tinctiveness of the premises. 

Large pastures in which the concentration of 
horses is not too great may be fenced with woven 
wire. The mesh of the woven wire fence should 
be small so horses cannot get their feet through 
it, Corrals, paddocks, and small pastures require 
stronger materials. The deficiencies of board and 
pole fences are: They must be kept painted; they 
splinter, break, and rot; and they are chewed 
by horses, 

Until recently, conventional metal fences of 
steel, aluminum, wrought iron, chain link, or cable 
had one or more deficiencies. But metal fences 
have greatly improved in recent years. 

Table 1 lists the materials and specifications 
commonly used for horse fences. 
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Reasons for the Provision of Stables 


Before considering the planning and construc- 
tion of stables in detail, a greater appreciation 
of the fundamental requirements might be 
gained by considering briefly the reasons for 
providing stables. A horse living out in its 
natural surroundings has no need of protec- 
tion from the weather providing it has a suf- 
ficiency of good food. The thickness of the 
coat during the winter months, the natural oils 
in the skin and the fact thet the animal may 
move about freely, are all adequate protection 
from inclement conditions. A horse living 
under such conditions, however, is fit only 
for the lightest work. 

A horse in full work needs to be fit and to 
be kept clean. To obtain this condition re- 
quires the removal of surplus fat, a clipped 
coat and regular grooming. Thus not only is the 
coat lightened but cleaning and grooming teke 
away a large proportion of its natural protec- 
tive oils. A horse in this condition cannot 
satisfactorily live out and artificial methods of 
protection must be provided, by means of 
blankets and stables. Stables have, therefore, 
to provide to s great extent the protection to 
the animal which has been removed by the re- 
quirements of work and cleanliness. 


Individual Requirements of Stable Buildings 


it must be appreciated that the requirements 
of no two owners will be the same. Discounting 
the differences in sizes and accommodation 
needs of the various establishments and the 
purpose to which they may be put, it will be 
found that many owners have fixed ideas on 
the running of their stables which may mate- 
rially affect the design. It is important there- 
fore to discuss with the owner, not only his 
accommodation needs but his routine to be 
carried out daily. Information on the furnishing 
needs of each unit will also be required. 

Many stables will be erected as an adjunct to 
an existing house and the accommodation of 
the buildings will depend on the ancillary ac- 
commodation for both staff and storage already 
available on the site. If the buildings are to be 
erected in conjunction with a new house, full 
staff and storage accommodation may be 
needed within the stable buildings. The provi- 
sion of storage will also depend and vary on the 
method of running the stables; if for instance 
they are to be attached to a farm, the farmer 
might grow his own hay and leave it in the 
stacks to be cut a8 required. In such # case the 
provision of a hay store would not be necessary 
or would be of minimum size, say enough for 
one or at the most two weeks supply. 

Staff accommodation will vary enormously. 
Most lerge establishments will have some staff 
living in and the provision of bed-sitting rooms 
or flatlets may be needed, Many small estab- 
lishments are run by the client and his family, 
with help from local girls who will travel to 
and from the stables each day. Small establish- 
ments will seldom require any staff accommo- 
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dation as the grooms will either be working in 
the stables or exercising the horses during the 
working day. When staff accommodation is re- 
quired it should, preterably, be placed near to 
the stable buildings. 


Principal Requirements of Stables 


The basic needs controlling the design and 
construction of stable buildings may be 
enumerated as follows: 

1. Dryness 

2. Warmth 

3. Adequate ventilation but with freedom 
from draughts 

4. Good drainage 

5, Good lighting, both daylight and artificial 

6. Adequate and suitable water supply 


Siting of Stables 


Consideration must first be given to the ground 
upon which the stables are to be constructed. 
Ideally the ground should be naturally well 
drained, i.e. chalk or gravel, and should drain 
away from the buildings. Clay, which retains 
water, is unsuitable and if stables have to be 
erected on such land the water holding capacity 
of the site must be broken down and the water 
dispersed by drainage. 

The buildings containing the horses must 
be protected from northerly or easterly winds. 
The doors and windows of the boxes or stalls 
should therefore face in a southerly direction. 
On a confined site this aspect may not be ob- 
tainable in which case protection must be 
afforded by other buildings or a belt of suitable 
trees. 

Protection should also be made against the 
prevailing wind of the area blowing directly 
into doors and windows. Consideration of the 
prevailing wind, however, must be related to 
each individual site, as the contours of the 
landscape surrounding the site and the relation- 
ship of the site to woods, buildings, etc., will 
have a direct bearing on the effect of the wind 
upon that site. Therefore get to know the site 
conditions and plan accordingly. 

Although protection from the winds is 
necessary, there should be a free circulation of 
air around the stables, so 4 site hommed in by 
trees and buildings is quite unsuitable. Avoid 
siting the buildings on top of a hill of in any 
other very exposed position. To the opposite 
extreme, avoid hollows which catch the water 
and are invariably frost pockets during the 
winter months. 

Stable buildings should be positioned well 
away from adjoining houses, and there is little 
doubt that most locel authorities will insist on 
this requirement as a condition of their con- 
sent, 

Ease of sccess to the stables is usually an 
important consideration with owners who look 
after their own animals, with only daily help. 
This will be appreciated by anyone who has had 
a sick animal in stables, requiring frequent 
visits during the day and night. Care must be 
taken, in these circumstances, to ensure that 
the prevailing wind does not carry the smeils 
of the stable into any part of the house. Even 


Miscellaneous 
HORSE STABLES 


the most enthusiastic horse owner will object 
to the smells of his stable yard being carried 
into his drawing room. 


Layout and the Main Requirements of the Stable 
Group 


The units making up the whole of the stable 
buildings will vary not only in relationship to 
the size of the establishment but also to the 
needs of the owner. The requirements for a 
stable to accommodate, say, 20 horses without 
any existing ancillary buildings and allowing 
for a staff of five grooms living out or at least 
separately accommodated will be as follows: 
1. Twenty loose boxes 
*2. One sick box 
3. Feed room 
4. Hay store 
5. Strew store or storage for alternative 
litter 
6. Feed store 
*T. Washing and cleaning room, 
porating drying facilities 
8. Saddle and bridle room (tack room) 
9. Utility box or boxes depending on the 
organization of the stable 
"10. Litter drying shed 
11. Manure bunkers 
*12. Office, in some ceases only 
13. Lavatory accommodation 
"14. Sitting-room for grooms 
"15. Garage or covered area tor motor horse 
box and/or trailer 
In many cases this accommodation will be 
reduced by the omission of those items 
marked *, particularly in small establishments. 
The relationship of the various units must be 
carefully considered both in respect of relation- 
ship to each other and to the site and surround- 
ing buildings. A groom should be allowed to 
concentrate his energies on the horses and not 
be unnecessarily taxed by the necessity to 
carry bales of hay and straw and sacks of feed 
great distences. Even in these days of mechani- 
zation there ere few stables, particularly small 
ones, which can afford to install expensive 
handling equipment. Care must therefore be 
taken to minimize the handling of heavy mate- 
rials and o lot can be done in thie respect by 
careful planning. 


incor- 


Layout of the Loose Boxes and Stalls 


Firat consideration must be given to the layout 
of the loose boxes and stalis; but before pro- 
ceeding with the design, the detailed planning 
requirements of the client must first be ascer- 
tained. Most clients will require loose boxes 
for both horses and ponies, but some may want 
stalls or a proportion of each. Stalls are seldom 
used nowadays and many existing buildings 
containing stalis are being converted to loose 
box accommodation, Stalls have many disad- 
vantages as compared to loose boxes, their 
only advantages being in economy of construc- 
tion and labor. 

For design requirements, 12 by 12 ft may be 
taken as a suitable size for each loose box. This 
size will comfortably house a 16.0-17.0 hh. 
hunter. Ponies may require a lesser size, but it 
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is felt unwise to reduce a box below 10 by 10 
ft, a pony’s box today may need to serve for a 
horse tomorrow. Stalls should be a minimum of 
6 ft wide and 9 to 10 ft long. 

The basic layout of the buildings containing 
the boxes will depend on economic considera- 
tions a8 well as on site conditions. It is prab« 
ably true to say that most stables erected at 
the present time consist of a simple line of 
boxes, each opening directly into the open air, 
as shown in Figs. 1 and 2. 

This is the simplest form of layout and quite 
practical, Depending on the number of boxes 
needed, they may be extended around a yard 
or a number of yards. The detail can be im- 
proved by extending the roof to give an over- 
hang along the open side. This gives a covered 
walk and helps to protect the horses and 
grooms from rain and excessive sunlight. 

it will thus be possible to carry out most of 
the work affecting the boxes under cover from 
the elements. This covered way should be ex- 
tended to connect to the adjoining buildings 
of the group. Avoid supporting posts as these 
can form a hazard. 

A more expensive layout is to have the boxes 
inside a building with the adjacent passage 
contained within the curtilage of the external 
walls, as shown in Fig. 3. 

This layout is often tound in the more 
elaborate layouts built during the last century. 
Ancillary buildings should be built so that they 
connect to the stables internally throughout 
the whole range, subject to the conditions 
imposed by fire precautions. The advantages 
of designing in this manner are that: 

1, The ventilation of the building may be 
better controlled and draughts thus reduced 
to a minimum. A suitable form of mechanical 
ventilation may be installed, 

2. Work may be carried out under better 
conditions and with greater comfort. 

3. Easier maintenance of warmth. 

4. Quieter than open stabling, which can be 
an important factor where stables are built 
near to main roads, railways, or in other areas 
with a high noise level. 

Where site conditions are restricted, the 
boxes may be double banked as shown in Fig. 
4 or more economically with a central passage 
as shown in Fig. 5. 

it will be appreciated that there are many 
possible variations in layout which can be 
incorporated in the design to satisfy the needs 
of the client and site conditions while at all 
times conforming to the basic requirements of 
each unit, 


Utility Box 


In all stables, of whatever size, it is an advan- 
tage to provide, for the want of « better name, 
a ‘utility’ box. Such a box may be used for a 
variety of purposes, clipping, grooming, 
shoeing, washing, and the treatment of cuts, 
etc. Small establishments of the type illustrated 
in Fig, 6 may need only one, larger establish- 
ments more. Figure 7 shows an arrangement 
which may be used with advantage in all estab- 
lishments, irrespective of size. In this estab- 
lishment the management was based on one 
groom to three horses and a utility box has 
been provided for the use of each groom. in 
this box all the various activities mentioned 
above, are carried out with greater efficiency 
and cleanliness. 

The box, on the basis shown (ratio 1:3), need 
not be larger than the normal loose box. When, 
however, it is provided for a greater ratio it 
should be related to the number of horses 
likely to be accommodated within it at one time. 
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The eventual size must therefore be discussed 
and agreed with the client. Its position should 
be as near as possible central to the group of 
loose boxes it serves. 


Sick Box 


At least one sick box is essential in large 
establishments and it is obviously of great 
advantage to include one in the plans of even 
small stables. In the main it is intended for 
the accommodation of an animal suffering from 
an infectious disease and therefore requiring 
to be isolated from other horses. !t may in fact 
be used by any horse needing quiet and pos- 
sibly specialized treatment. 

The box should be placed well away from the 
stables but, as a sick animal requires to be 
visited more often than a healthy one, the posi- 
tion must be related to the convenience of 
those in charge of him. If possible, place it in 
such a position that although isolated the horse 
can see the other horses, Remember that 
horses are gregarious animals, so the patient 
will be happier and probably make a quicker 
recovery if he does not feel completely isolated 
from the world. 

The box should be bigger than the usual box 
by about 50 percent. It would be wise at this 
planning stage to remember that the roof must 
be made sufficiently strong to support a sling 
attachment. 


Feed Room 


The feed room is intended to house the bins 
containing the feed for daily use, as opposed 
to the feed store which will contain the sacks 
of food or the containers if bulk storage is 
used. In small establishments it might com- 
bine with the feed store or in fact be formed 
as a recess out of the stable building, though 
this minimum arrangement is not recom- 
mended. The size will depend not only on the 
number of horses it serves but also on the 
client's arrangements for buying feed, A farmer 
might grow his own and, for instance, send 
sufficient for a week's supply across to the 
room from his main store, after carrying out 
any treatment needed, Some clients who buy 
from merchants will have regular weekly or 
fortnightly deliveries. 

It is in this room that the feeds are prepared 
each day and it must be positioned close to and 
preferably directly connected with the loose 
boxes. 

The equipment to be contained in the feed 
room consists of separate bins for oats, bran, 
barley, nuts, chaff, etc. (the bin requirements 
will depend on the method of feeding the 
horses and will often vary from one establish- 
ment to another); a sink provided with hot and 
cold water; o bucket filling tap to each service; 
and wall racks on which to hang sieves, 
measures, brooms, and buckets, Few small 
establishments will install machinery for 
bruising oats, chaff cutting, etc., but large 
establishments may require these machines, 
and if 80 allowance must be made for them in 
the design. Most merchants nowadays will 
carry out any processing required before 
delivery, so the need for machinery will be rare. 


Feed Store 


This store should open directly into the feed 
room and the storage areas for hay and straw 
should adjoin it. The necessity for this room 
will depend on the supply factors mentioned 
in the last paragraph dealing with the feed 
room. Many small establishments will not need 
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® separate store and will combine the feed 
storage with their hay and straw storage. 


Hay and Straw Stores 


The stores should be situated next to the feed 
store, with easy access to the feed room and to 
the loose boxes. Hay nets will generally be 
filled in the hay store and then be taken 
direct to the boxes. If hay racks are fitted, the 
bales will then be taken direct to the boxes 
before breaking and dividing into the racks. 
Straw will be required at the boxes baled, and 
the bales are then broken before dividing be- 
tween the boxes and spread to form the beds. 
Small quantities of hay and sometimes straw 
will be required in the feed room, but most will 
be taken direct to the loose boxes. 


Storage for Other Forms of Material Used as 
Litter 


So far only straw has been considered for use 
as litter. There are many other materials used, 
many being individual to certain parts of the 
country where local supplies are available. The 
storage of these alternative materials must be 
considered, 

These main alternatives may be enumerated 
as follows: 

1. Fern leaves 


Fir needles 

Peat 

Sand (not sea sand) 

Sawdust 

Wood shavings 

In some cases combinations of these materials 
are used, i.e., sawdust and peat. 

The main essentials for the storage of any 
of these materials are the same as discussed 
for straw. They must be kept in a dry and well 
ventilated building. Peat is usually stored 
either in bales or in bulk and sawdust and 
wood shavings in sacks. Fern leaves and fir 
needles sre generally stacked in bulk and re- 
quire to be frequently turned. 


Saber 


Saddle and Bridle Room 


This room, now more generally referred to as 
the tack room, should be positioned close to 
and preferably directly connected to the loose 
boxes under cover, In a large layout more than 
one room may be required (see Fig. 8). 

The size will depend on the number of horses 
it serves and to the purposes for which those 
horses are used, The needs will vary from one 
establishment to another but the client should 
be able to give the necessary information to the 
architect for his present and possible future 
needs. 

The layout requirements of the client will 
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also affect the size of the room, Some like the 
tack of each horse grouped together, others 
prefer to separate their saddles, bridles, 
girths, ete. 

in addition to the storage of tack this room 
usually accommodates the medicine cabinet 
and poison cupboard, 

In some establishments a bit case may be 
required, the size will be dependent on the 
number, types and sizes of the bits to be stored. 

Chests for clean blankets, sheets and other 
clean clothing are usually provided in the tack 
room. These may be formed as built-in chests 
or standard chests may be obtained and space 
for them along the wails allowed. 

This description of the requirements of the 
tack room has assumed throughout that 4 
separate washing and cleaning room will be 
provided. In most establishments the tack 
room will be required to serve both purposes, 
in which case the fittings and services dis- 
cussed below must be incorporated in the tack 
room. 


Washing and Cleaning Room 


it is of considerable advantage to provide this 
room in any establishment, however small. It 
should open directly out of the tack room and 
have an external door off the stable yard so that 
all dirty tack, etc., may be taken into it without 
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the necessity of passing through the tack room. 

It should be fitted with a large and deep sink 
or sinks, depending on size, and each sink 
should be provided with » constant supply of 
hot and cold water. Facilities may be required 
for washing and drying blankets, sheets, and 
other clothing. 

Saddle room horses will also be needed. The 
client may have these, in which case they must 
be measured and due allowance made for them. 
If new ones are allowed for, the size required 
should be agreed with the client and details 
obtained from the proposed manufacturer, 

Bridle cleaning holders will also be required. 
These are suspended in suitable positions from 
the ceiling and may be of either a fixed length 
or of a telescopic type. Each must be fixed in 
such @ position that @ clear area all round is 
allowed for cleaning purposes. 

The only other items required in this room 
are suitable cupboards and drawers in which 
to store the cleaning materials. 


Manure Bunkers 


The storage provision for manure must be 
positioned well away from the area of the loose 
boxes but will require to be easily accessible 
from them, It must be adjacent to a road or 
drive to facilitate collection. 

The usual formation is of open bunkers, and 
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such an arrangement is quite satisfactory, The 
size and cubic content of the bunkers will de- 
pend not only on the number of horses accom- 
modated but also on the routine which each 
individual stable will follow regarding the 
disposal of the manure. Some establishments 
will have contracts for weekly collection or 
even at lesser intervals. Stables attached to 
farms will often deposit the manure daily at the 
permanent stacks or in pits so that it may be 
allowed to rot down and be used by the farmer 
on his own land when required 


Weighing Machine 


A weighing platform will sometimes be re- 
quired particularly in large establishments. The 
weighing machine should be positioned at the 
entrance to the stables, preferably next to the 
office. 


Office 
Large establishments and most riding schools 
will require an office for the manager. In most 
cases it will require to accommodate a desk, 
chairs, filing cabinets and stationery cupboard. 
A room of about 100 to 150 sq ft will be ample 
in most cases. A telephone, which should be 
fitted with external bells, will be required. 
The office should be positioned to command 


good supervision over the stable yard and over 
the delivery of goods, In riding schools super- 
vision over riders passing in and out of the 
yard must be allowed for. 


Mounting Block 


Most stables will require a mounting block. 
This should be positioned at the side of the 
stable yard but should not obstruct the free 
use of paths or drives. A horse is mounted 
from the near side and there should be ade- 
quate free space to be able to lead the horse 
up to it in a straight line and ride off in a 
straight tine after mounting. No horse will 
stand still to be mounted if its nose or tail is 
close to an obstruction. 


Fences and Gates 


Fencing and gates adjacent to or surrounding 
the stable yard and those surrounding pad- 
docks should be of stout construction. The 
more usual type of fencing is post and rail. 
Gates should have a clear opening of at least 
10 ft (12 ft is better) and hand gates should 
be 4 ft clear opening to allow the easy passage 
of horse and rider. 

Gates will frequently be used by mounted 
riders so they should be fitted with hunting 
latches to facilitate opening. 
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Fig. 8 Tack room. 


Accommodation for Motor Boxes and Trailers 


Most small stables will require accommoda- 
tion for one trailer and many will own their 
own motor box, Provision may be required for 
these vehicles, either by a completely en- 
closed building, or by an open sided shelter. 
Normal garage provision should be made, 
though large establishments with more than 
one motor box may require a workshop for o 
mechanic and an inspection pit. Often repairs 
will be carried out at the local garage. 

Ensure that there is adequate space for 
turning, for lowering ramps both side and 
rear, and for loading and unloading the horses. 
As mentioned in the case of the mounting 
block a horse should be brought up to the ramp 
in @ straight line, and plenty of space should 
be allowed, both to ensure this and to deal with 
cases of horses difficult to box. 


Staff Accommodation 


Few small establishments will require accom- 
modation for staff. Where the stables are close 
to the client's house facilities are often pro- 
vided within the house itself. 

In large establishments some permanent 
living-in staff are usually employed. 


Fig. 9 Detail of loose box. 


Lavatory accommodation will be required in 
most schemes, and if the establishment is 
likely to be used by the public, provision 
should be made for both sexes. The larger 
riding schools may in addition require changing 
and shower rooms for use by their clients. 

Residential riding schools should have ac- 
commodation for both clients and steff con- 
venient to the stables. 


Loose Boxes 


For the requirements of the sketch plan the 
size of the box was given as 12 by 12 ft. This 
size is adequate, but may be increased up to 
16 by 16 ft. It need not be increased beyond 
these dimensions, except in the case of a sick 
box. Some clients may favor a box of rectan- 
gular shape, of say 16 by 10 ft, in which case 
the bedding will be positioned to cover the area 
well away from the external door (Fig. 9). 


Stable Furniture and Services 


Each box or stall will require the following 
items of furniture and services: 

1. Manger 

2. Hay rack or ring tor hay net 

3. Provision for water 
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The manger is a container for the horse's feed, 
is usually of metal, and should be fixed to the 
wall of the box at a height of about 3 ft from 
the floor. Standard mangers may be obtained 
constructed of galvanized steel, vitreous enam- 
el, earthenware or stainless steel; they are 
designed to fit along the face of a wall or in 
the corner, The latter material is recommended, 
although expensive, but the eventual decision 
will depend on the clients’ requirements and 
economic considerations, Mangers may be 
obtained combined with either a hay rack or 
® water trough. Those combined with a water 
trough are not recommended as they allow a 
horse to feed and drink at the same time. This 
practice is not good for the animal's digestion 
and at the same time usually results in fouling 
the water, 

The usual position for the manger is on the 
far wall from the door, Before deciding if this 
position is the best it is proposed to consider 
the consequence of fixing the manger to alter- 
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nate walls, In the first place remember that 
the stables are designed to accommodate 
horses of varying types and tempers; not only 
is the comfort and safety of the horse to be 
considered but also the safety and conven- 
jence of the staff. 


Hay Rack 


Hay racks may be combined with the manger 
or may be separete racks which should be 
securely fixed to the wall. Standard racks may 
be obtained of suitable sizes and types. The 
position of the rack and its height should be 
agreed with the client as there are essentially 
two schools of thought on this subject. One 
school maintains that it should be at low level, 
the horse thereby eating as near as possible 


in its natural position, and the second school 
prefers the rack at high level, about 5 ft to the 
top from floor level. Five foot is recommended 
a8 a maximum height (1) to facilitate filling 
the rack and (2) to prevent dust and seeds 
getting into the horse's eyes while feeding. 


Provision of Water 


Horses must be provided with adequate fresh 
and clean water at all times. The commonest 
method is to provide it in a bucket. An alterna- 
tive is to fit a 2-gal automatic drinking trough. 


Rings 


Rings will be required for both boxes and stalls 
for tying up and in some cases for supporting 


the hay nets. Two rings per box or stall are 
generally considered to be adequate; if hay 
racks are used, one will often be sufficient. 

Rings for tying up should be fixed at about 
5 ft to 5 ft 6 in. high; one should be positioned 
close to the hay rack or hay net folder or ring. 
This will enable the horse to eat its hay while 
being cleaned or treated. 


Salt Lick Holder 


Many owners like to have a block of salt per- 
manently available for each horse to lick, and 
suitable containers may be obtained for the 
special blocks which are manufactured for 
this purpose. The holder should be fitted over 
or to one side of the manger and at « height 
of about 5 ft. 





Miscellaneous 
RIDING SCHOOLS 


By PETER C. SMITH, Associate of the Royal Institute of British Architects 


This building is intended for use tor school- 
ing horses and riders either during inclement 
weather or when it is considered necessary 
to keep distractions to a minimum and thus 
allow horse or rider or both to concentrate 
with greater ease on the lesson in hand. This 
requirement is of particular importance when 
schooling either young horses or novice riders. 

Due to the size of the building, it should be 
sited on level ground which should be well 
drained. 

The size of the school will depend upon the 
needs of the client. A full-size military school 
measures 60 by 180 ft, This allows for three 
tides to be instructed at the same time. each 
working within a square of GO by 60 ft. Al- 
though the individual clients’ ideas may vary 
in respect of their own requirements, it is not 
recommended that this span be reduced, as it 
allows suitable space to longe o horse at the 
full length of a longeing rein, which measures 
25 ft in length. An alternative size which may 
be in more demand nowadays is 66 by 132 ft 
(20 m by 40 m) which is the size of a dressage 
arena. (See Fig. 1.) 

The lower parts of the walls on all four sides 
up to a minimum height of 4 ft should be of 
stout construction able to withstand rough 
usage and kicking, At the same time it must 
be sloped as shown, at an angle of about 12 to 
15°, thus this splay must be formed to pre- 
vent either horse or rider from rubbing or 
knocking himself against the walls when using 
the outside track close to the walls. The splay 
will also prevent a horse from rubbing a rider 
off or damaging his knees. This lower section 
must therefore be lined through, clear of all 
posts, piers or other projections, and must 
be continuous and unbroken throughout the 
length and width of the school. This part of 
the wall is often constructed of stout timber 
or of steel framing and faced on the school 
side with matched boarding. 

This building requires good natural lighting 
with an even distribution of light over the full 
area of the floor, 

The floor may be formed by a number of 
methods, One method is to excavate the area 
within the external walls to a depth of 24 in. 
and fill to a depth of 18 in. with birch or hazel 
faggots tightly packed. The final 6 in. is then 
filled with tan. The tan will require to be made 
up from time to time as it shakes down in the 
interstices of the faggots. (See Fig. 2.) 

An alternative to the use of tan is sawdust. 
This has the advantage of not “balling” in the 
horses feet, which is one of the disadvantages 
of tan. Another disadvantage of tan is that if 
retained and left in the horse's feet it can cause 
them to heat, The main disadvantage of saw- 
dust and wood shavings is the danger of fire. 
Peat is probably a more satisfactory finish than 
either of the foregoing materials and forms a 
very satisfactory floor. 

The floor will at times require to be damped. 
The most economical method of carrying out 
this operation is to provide a standpipe adja- 
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Fig. 3 Stalls. (a) Plan; (b) elevation. 


cent to the building so that a hose fitted with 
a fine spray may be used or # lawn sprinkler 
fitted. If economic considerations ere not too 
severe, a system of fine shower spray may be 
fitted beneath the ceiling in such a manner 
that the sprays give an even distribution of 
water over the floor, If such a system is fitted, 
ensure that any exposed pipes at low level 
are adequately protected, as detailed for low- 
level pipes in the boxes. It will also be neces- 
sary to provide protection against freezing to 
both pipes and fittings. 

The entrance or entrances to the school will 
depend on site conditions, size, and the needs 
of the client. If a full-size school of 60 by 180 
ft is designed for instructional purposes, three 
doors may be considered desirable, one to each 
section of the building. A school likely to be 
used for dressage tests will require a door in 
the center of one end wall and a second either 
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at the far end or at the tar side of the right- 
hand wall. This arrangement allows the rider 
to enter the arena and leave the arena at the 
correct points. 

Entrance doors should be of adequate height 
to allow a rider to enter while mounted. A min- 
imum height of 10 ft is recommended and a 
minimum width of 8 ft. Sliding doors are often 
used and these are satisfactory providing care 
is taken in choosing a suitable type of gearing. 
Handies should be fitted both externally and 
internally, one at about 4 ft high for operation 
from ground level and one at about 7 ft for 
use by a mounted rider. 

Many schools have a gallery formed along 
one side of the main side walls for viewing, 
or along both walls. The requirements in 
respect of such a gallery should be discussed 
with the client and his full needs ascertained 
early in the job. 
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The outstanding need is that of siting in 
relationship to the main stable group. The 
building should be placed in a convenient posi- 
tion to the loose boxes but should be sepa- 
rated from them to prevent horses in the boxes 
from hearing the work proceeding in the 
school, Horses at rest very often get upset 
if the school is placed close to them so that 
they can hear either the voice of command or 
the horses at work. The building should also 
be positioned adjoining and easily accessible 
from schooling paddocks as it will be used as 
an extension of these paddocks. A road or 
paths should connect it to both boxes and 
paddocks. A school with natural lighting by 
means of roof lights may be oriented in any 
direction, but one with windows along the 
sides should preferably be sited due north and 
south longitudinally, (See Fig. 3.) 


By RICHARD U. N. GAMBRILL and JAMES MACKENZIE 


In general the kennel should be built on a4 site 
where the ground drains well, with proper 
protection from cold winter winds and with 
the possibility of a cooling breeze in summer. 
A few large shade trees around the kennel 
are really a necessity. 

If possible a kennel should not be built where 
the neighbors can be annoyed by barking at 
night. 

There are two main parts to this kind of 
kennel, the compartments where the dogs 
live, and the workroom where the food is pre- 
pared and the dogs are washed and trimmed 


up. 


The Workroom 


This should contain a stove, hot and cold water 
and @ sink. There should also be suitable bins 
or closets for the feed and the bedding, and a 
large and well-stocked medicine closet. 

It is best to have a floor that can be washed 
down thoroughly every day, with a drain in the 
middle. A large solid table is generally neces- 
sary in most kennels on which to place the 
dogs for trimming, stripping, etc. 

There should be a washtub in the workroom 
with a division in the middie to wash dogs and 
rinse them afterwards. This is always useful 
in all kennels for every purpose. lf raw meat 
is used, a refrigerator will be found invatuable, 
also a meat chopper to mince up the meat, 
Many small kennels use one of the many varie- 
ties of canned meat on the market, and these 
are most satisfactory and economical in the 
long run. 


Compartments 


The size of the compartments or living quarters 
for the dogs depends, of course, entirely on the 
kind of animal kept. For the sake of conven- 
ience in these plans, a compartment 5 ft square 
is used in every case; but this, of course, can 
be altered with ease and without in any way 
spoiling the plans. The larger the space the 
more comfortable for the dog, and the more 
room he has to exercise, but this need not be 
carried to excess as he is supposed to be given 
proper exercise outdoors. A room 5 ft square 
will be sufficient for any kind up to the size 
of setters, particularly if only one dog is to be 
kept in each room. 

Each lodging room should lead into a small 
concrete yard, into which the dog can run at 
any time, and all these concrete yards should 
open into a large grass yard where the dogs 
can be exercised together if advisable or sep- 
arately when necessary. This, of course, entai 
the question of fighting, and thet is a matter 
of kennel discipline for the owner to decide 
himself. 








Kennel Layout 


The plan in Fig. 1 represents a very simple 
kennel with four compartments, It is useful 
to have a small kennel of this size near one's 
house in which to keep house dogs when they 
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are ill, or to raise a few litters of puppies. It 
contains, as shown on the plan, a stove, two 
washtubs, « table and a bin for the feed. Each 
compartment opens into its own cement yard 
and all these yards open into a large grass yard 
beyond. These compartments are 5 ft square, 
which is large enough for any breed of dog 
up to @ setter. 

The plan in Fig. 2 represents a very useful 
arrangement for a private or commercial dog 
kennel. There is no limit to the number of com- 
partments that can be built. If different breeds 
of dogs ore kept, the compartments on one 
side can be larger than those on the other. 
Heat can be carried from the workroom into 
the living quarters, A solid partition can be 
put across the building below the fourth com- 
partment. The first part would be heated and 
contain eight compartments for use as a hos- 
pital. The remaining compartments would have 
no heat. The workroom contains not only clos- 
ets for bedding, feed and coal, but also a stove, 
sink, washtubs and table. A medicine closet 
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is, of course, an indispensable necessity and 
should be included in every kennel whether 
large or small. 

The plan in Fig. 3 represents a somewhat 
different arrangement of a dog kennel. The 
workroom is placed at the rear with an open 
passageway between it and the main part of 
the kennels. By leaving open the doors at either 
end of this passageway, o free current of air 
is allowed to pass through at all times, which 
prevents smetis from circulating through the 
kennels. Two large closets have been provided 
for bedding and feed. One wing of compart- 
ments should undoubtedly be heated for use 
as a hospital. If this cannot be done conven- 
iently from the boiler in the workroom, & small 
heater can be installed in the wing itself. This 
plan can be limitless in size, the only disadvan- 
tage being that the compartments on the north 
side have not been supplied with cement yards 
because of the cold in wintertime, These com- 
partments, however, can always be used for 
whelping pens. 
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The modern nature center: 


May exhibit a representative sample of such 
indigenous cold-blooded animals as snakes, tur- 
tles, fish, or amphibians but generally avoids 
warm-blooded animals because of the care they 
require and the excessive expense of maintain- 
ing them properly. Most centers stress the im- 
portance of observing wild creatures in their 
native habitats. 

Avoids large and expensive dioramas normally 
found in the traditional museum and favors sim- 
ple, inexpensive, readily changeable displays 
which invite visitors to see, handle, smell, or 
listen—displays they can become directly in- 
volved with. 

Has areas inside its interpretive building desig- 
nated as classrooms, Compared with an ordi- 
nary school classroom, they are quite informal 
in design and use. Basically, they are intended 
to orient visitors—the philosophy at most cen- 
ters being that the outdoors is the primary class- 
room, 

\s designed for a wide variety of recreational 


Guidelines for Interpretive Building Design, edited by 
Richard J. Manly, National Audubon Society, New York, 
1977. 
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activities such as hiking, bird watching, and 
photography. But these activities are mainly 
passive ones and are not stressed or adequately 
budgeted for, although the situation may be 
otherwise in some public parks. 

Combines the policy elements of both park and 
resource management agencies. Many centers 
are zoned so that a percentage of the land 
base is left natural while other sections are des- 
ignated for habitat manipulation—controlled 
burning, mowing, tree planting, and harvesting. 
Each area serves to demonstrate the responses 
of nature when left alone or “managed” by 
man. 

is staffed by professional naturalists and highly 
qualified amateurs whose job it is to develop, 
present, ond administer the various programs 
offered at the center. 

Extends its services to a broad cross-section 
of the community by scheduling activities away 
from the nature center proper. These may in- 
clude regular radio and TV appearances, arti- 
cles in newspapers, seminars for middle man- 
agement business executives, workshops for 
teachers and natural resource managers, guest 
lectures, or testifying on local or regional envi- 
ronmental issues. The influence of the modern 
nature center extends beyond the nature center 
itself. 
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The Components 


The Nature Center Planning Division of the Na- 
tional Audubon Society believes that a nature 
center must have four basic components to func- 
tion effectively: 


« An adequate natural resource base representing 
a broad diversity of natural habitats. This may 
require as little as twenty acres or as many 
as hundreds of acres. 

Physical facilities, including roads, trails, indoor 
and outdoor displays, a maintenance building, 
equipment, and an interpretive building. 
Programs, which should be varied, inspirational, 
instructional, and recreational in scope. 

And people, including a staff of professional 
and volunteer teacher—naturalists, administra- 
tive and maintenance personnel, and the visiting 
public. 


THE INTERPRETIVE BUILDING 


The interpretive building functions as the focal 
point for administrative and program activities 
at the nature center. A stop here will help to 
orient visitors and make them aware of what the 
center has to offer. 

The design of the interpretive building should 
be influenced by the programs envisaged for the 
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nature center as well as by the physical and bia- 
logical characteristics of the site. 

The following are general guidelines for the 
siting and design of the interpretive building. 


Building Site Locations 


Certain basic criteria must be considered when 


« avoiding localized climatic extremes, such as 
frost pockets and exposure to high winds and 
drifting snow 

« ample space to expand the building should ex- 
pansion become necessary 

* security from vandalism, fire, flooding, geologic 
faulting, and soil subsidence 

» accessibility to existing roads and utilities. 


Entrances, exits, and interior spaces should be 
correlated with an overall traffic flow or 
circulation plan, Whenever possible, unsu- 
pervised groups or individuals should move 
through the building and over the grounds in 
a one-way pattern. 

The design should permit simultaneous use of 
the building by several groups. 


determining the location of the interpretive build- = Low-profile buildings generally ore less 
ing. These include: obtrusive visyally than buildings with a high 
« soil drainage and slope conditions favorable Overall Building Design Considerations profile. 


for construction 

« access to the significant interpretive features 
at the nature center 

« an esthetic setting 

« avoiding biologically significant areas 
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» Top priority should be given to designing a 
functional and efficient structure. Some caution 
should be exercised so the interpretive building 
will not turn out to be an impractical archi- 
tectural oddity. 
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The exterior of the building should be faced 
with wood or stone that will blend with the 
natural surroundings. 

Energy costs are mounting each year, and all 
efforts to minimize this expense should be incor- 
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Fig. 2. Cincinnati Nature Center, Sponsoring agency: Cincinnati Nature Center Association; Architect: Harry 
Hoke and Partners, Architects and Planners, Cincinnati, Ohio 45206 
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porated in the design. The interpretive building 
should be a model facility for illustrating the 
conservation of energy. The following features 
should be considered: 
Siting the building where it will be 
protected from environmental extremes— 
high winds, frost pockets, full sun 
Thermal windows 
Efficient insulation 
Natural draft ventilation to minimize or elimi- 
nate the need for air conditioning 
Maximizing the use of natural lighting 
The development of alternative energy 
sources at the center by using solar, water, 
or wind power. 


Interior Building Design Considerations 


« The exhibit area in the interpretive building will 
be a central attraction for most of the visiting 
public. It should: 

Have a flexible and efficient traffic flow 

pattern to provide easy access from the main 

building entrance, through the exhibits, and 
on to other key segments of the building or 
outside to the trail system. 

Be provided with ample usable wall and floor 

space for exhibits and displays. 

Be well lighted and ventilated. 

Have a roomy and uncluttered appearance. 
Permanent staff members should have 
individual offices or work areas which afford 
them a reasonable degree of privacy. 
Additionally, many interpretive buildings have 
space allocated specifically for use by the 
volunteer staff. 

Centers that anticipate a large school 
attendance need several classrooms in the 
interpretive building. These rooms will provide 
space for orienting classes that arrive 
simultaneously before they move outdoors, and 
indoor activities can be held in them in case 
of inclement weather. 

If the nature center program will include 
activities for large audiences, an auditorium 
equipped with the necessities for lectures or 
audiovisual presentations will be required, 
Inadequate restroom facilities can cause undue 
program delays and foreshorten scheduled 


group activities. Therefore restrooms should be 
designed to accommodate peak visitor traffic 
to prevent such occurrences. 
Access to the restrooms from outside the 
interpretive building should be provided for 
individuals or groups visiting the nature center 
after normal closing hours, when interior access 
will be impossible. 
A reference library and reading room can be 
© great asset to the center's education program 
and, under certain situations, can serve as an 
auxiliary meeting room. 
An important source of income for a nature 
center is a bookstore and specialty shop where 
visitors have the opportunity to purchase natural 
history books, field guides, checklists, bird 
feeders, and other items consistent with and 
useful to the outdoor education program. This 
feature should be located where it is readily 
accessible to visitors, yet it should not conflict 
with the internal traffic flow or be an audible 
distraction to anyone elsewhere in the building. 
Some nature centers have wisely incorporated 
space for a “mud" or “wet” room in the 
basement of the interpretive building. There are 
a number of obvious advantages to this 
arrangement: 

It provides a specific place for participants 

to clean up after a messy outdoor program, 

It helps minimize janitorial problems. 

It provides an additional storage area for 

program equipment, such as dip nets, 

snowshoes, and hip boots. 
Work space for designing and building exhibits 
and displays is an absolute necessity. Because 
of noises, noxious smells, dust, and hazards 
from flammable materials, it is recommended 
that these activities be carried out in a separate 
maintenance building. If this is impossible, the 
work orea should be located in a section of 
the interpretive building where it will not distract 
from the programs in progress or pose a safety 
or fire hazard, 
Lack of adequate storage space seems to be 
a universal complaint about most interpretive 
buildings. Therefore, provision for plenty of 
storage space should be a prime concern in 
all planning and design phases. 


Miscellaneous 


NATURE CENTER 


Some individuals think a photographic 
darkroom is an unnecessary frill in the 
interpretive building. Many nature centers, 
however, have built very exciting ond successful 
nature photography programs around their 
darkrooms. 
lf the interpretive building is going to 
successfully service a broad cross section of the 
community, it will have to be designed with 
the special requirements of small children, the 
aged, and the handicapped in mind, For 
example, ramps should be constructed in 
conjunction with or in lieu of stairways; special 
water fountains, sinks, and toilet fixtures should 
be installed; and exhibits should be built so 
they can be seen (touched, heard, and smelled, 
in some cases) by all visitors. 
Large windows can create a feeling of openness 
and intimacy with the outdoors. On the other 
hand, excessive and/or large windows: 

Limit opportunities for wall displays. 

Make darkening rooms for audiovisual 

programs difficult, 

Raise the cost of heating and cooling if they 

are not thermally insulated, 

Create a hazard to migrating birds, which 

have a tendency to crash into them and often 

are killed by the impact, (Attaching hawk 

silhouettes to individual window panes or 

hanging them loosely under the eaves of the 

roof will lessen this problem.) 
Modern carpets can withstand very heavy use, 
add a dimension of decorative warmth and, 
most importantly, muffle sounds, Carpets should 
be given priority as a floor covering in the 
exhibit area, auditorium, classrooms, and 
library. 
Electrical outlets and lighting fixtures often are 
neglected in the design of the interpretive 
building, only to later become a troublesome 
problem, particularly in the exhibit and 
classroom areas. Nowadays, many structures 
are being equipped with movable light fixtures 
installed on tracks mounted on the ceiling. 
Continuous-track electrical outlets also are 
available today and are preferred to standard 
fixtures. 
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Administrative suites, school, 185-187 
Aged, housing for the (see Housing, for the elderly) 
Agricultural buildings, 124) -—1246 
Airport industrial parks, 1045-1051 
Airports, 921-962 
aircraft types and data, 921, 935-940 
baggage handling, 940-945 
cargo facilities for, 953-958 
fire and rescue stations, 962 
general design, 929-931, 944 
operations, 921-929 
parking, 952 
service equipment buildings for, 959-961 
(See also Heliports; Terminals, airport) 
Amphitheaters, 377-379, 1234 
Animal facilities and laboratories, 1247—1250 
Apartment buildings, 70-81, 84-86 
boiler room layout, 81 
building types, 73-75 
community rooms, 80, 81 
compactor room, 81 
density for, 822-86 
elevators, 77 
for the handicapped, 102-118 
laundry rooms, 80, 81 
planning, 70, 77-80 
plumbing for, 78 
room sizes, 78, 79 
site planning for, 72, 73 
structural systems, 76 
ventilation in, 77 
zoning and building codes, 71 
(See also Residences) 
Aquariums, 1168-1179 
Archery ranges, 240, 1233 
Art facilities for schools, 205, 206 
Audio testing area, 469 
Audiovisual equipment, 314-318 
Auditoriums: 
amphitheaters, 377-379 
for community theaters, 371-376 
multiuse, for theaters, 359, 360 
music facilities for, 206—209, 384-388 


Auditoriums (Cont): 

in recreation centers, 698, 699 

school, 229, 230 

seating in, 319, 389-392 

sight lines in, 362-365, 372, 373 
Automobile dealer centers, 845-853 
Automobile service stations, 841-844 
Automobiles: 

dimensions of, 817-821, 836 

driveways for, 823 

garages for, parking, 824-834 

parking lots, 835-838 

ramps for, 823-834, 852, 853 

turning radii of, 827 


Backstops, baseball and softball, 1117 
Badminton courts, 1064, 1113 
Ballet studios, 383 
Banks: 
new image for, 753 
vaults, 754 
Barber shops, 743 
Barns, horse, 1252-1254 
Bars, dimensions for, 763-765 
Baseball diamonds, 1085-1089, 1117 
Babe Ruth, 1085 
Bronco league, 1086 
Colt league, 1088 
Little league, 1089 
Pony league, 1087 
Senior league, 1085 
Basketball courts, 219, 220 
Bathhouses, 1155, 1156 
Bathrooms, 48-56 
clearances for, 48, 49, 52 
compartmented plans for, 55, 56 
dimensions for, 54-56 
for the elderly, 88, 89, 98, 101 
for the handicapped, 108-110, 114 
planning considerations for, 48-50 
storage in, 49, 50 
Beauty parlors, 744 
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Bedroom closets, 60-65 
Bedroom furniture, 22, 23 
Bedrooms, 22—28 
for the elderly, 88, 89, 96-97 
for the handicapped, 108 
in youth treatment centers, 546-548 
Billiard parlors, 292, 1133, 1135, 1137 
Boats: 
launching ramps, 1216, 1217 
marinas, 1208-1218 
storage buildings, 1235 
Boccie ball courts, 1069 
Bookmobiles, 350, 351 
Bookstacks in libraries, 343-348 
Bowling facilities: 
indoor alleys, 292, 1129-1137 
lawn alleys, 1076 
Boxing platforms, 1178 
Boys’ clubs, 690-695 
dressing rooms, 694-695 
educational activity in, 692 
gymnasiums, 690-692 
recreational activity in, 690, 691 
service, 695 
shower rooms, 695 
social activity in, 691, 692 
space allocations, 690 
swimming pools, 693-694 
Building codes and zoning, 71 
Bus terminals, 984—989 
geometrics of, 987 
platform types, 988 
ramps, 987, 989 
space requirements, 985, 986 
turning radii, 987 
types of, 984, 985 
Busing, school, 174, 175 


Cafeterias, school, 196, 212-218 
Comps, 1218-1237 
aquatics programs for, 1219 
kitchens for, 1237 
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Camps (Cont.): 
lodges, 1236 
rifle ranges, 1193-1203, 1230-1233 
showers, 1230 
swimming docks, 1218, 1222—1226 
swimming pools, 1226—1230 
types of, 1219-1221 
watertront layout, 1218, 1222-1226, 1233- 
1235 
Cargo facilities, airport, 953-958 
Cells, jail, 637, 640-645, 659-663 
Centers: 
automobile dealer, 845-853 
children’s, 167, 168 
nature, 1265-1267 
senior citizens’, 122-128 
Chapels, 589-591 
Child health stations, 489 
Children: 
centers for, 167, 168 
child-care facilities in YWCAs, 680 
playgrounds for, 1055-1063 
Church schools, 581, 587, 588, 592-599 
Churches: 
general, 559-564 
acoustics for, 562, 563 
air-conditioning in, 563 
choir locations, 562 
lighting of, 563 
plan types for, 559-562, 578-581 
sites of, 559, 570, 565 
Lutheran, 564-569 
elements and space requirements for, 565— 
569 
site selection for, 565 
United Methodist, 570-581 
fellowship halls, 573-577 
plan arrangement, 578-581 
site planning, 570 
(See also Chapels; Synagogues) 
Cinemas (see Movie theaters) 
Circuses, 1177 
City halls, 603-607, 644, 645 
building layouts for, 604—607 
design of, 605, 607 
factors influencing need for new, 603 
selecting location of, 603, 604 
Classrooms, 189-195, 223, 233, 234 
arts and crafts, 205, 206 
church school, 592-594 
college, 233. 234 
general requirements for, 189, 190 
industrial education, 210, 211 
music, 206~209, 380-392 
synagogue school, 588 
theater-orts lab, 320-322 
Cleaners and tailors, 743 
Clinics, dental, 518-522 
Closets, 58-69 
bedroom, 60-64, 66, 111 
cleaning equipment, 66, 67 
coat, 65 
dining room, 67 
planning considerations for, 58, 59 
storage, 58-69 


Colleges and universities, 233-325 
audiovisual facilities, 314-319 
classrooms, 233, 234 
communications centers, 296-298 
computation centers, 293-296 
dormitories, 242-256 

environment in, 249-251 
facilities, 251-253 
planning, 242, 243 
rooms, 243-249 
space allocations, 249 
typical plans, 253, 254 
field houses, 241, 242 
gymnasiums, 236-240, 293 
auxiliary, 237-239 
construction of, 236 
location of, 236 
handicopped facilities, 255-257 
large group facilities, 303-313 
lecture halls, 234, 235 
libraries, 257-284 
book-stack capacities, 264-268 
card catalog capacities, 268-274 
carrels, 260-265, 274-284 
column spacing, 257, 258 
government standards for, 270, 274 
resource facilities for, 300-311 
seating accommodations, 258-268, 
274-284 
and programs and programming for, 323-325 
as regional education centers, 298-300 
special instructional and activity areas in, 239, 
240 
sports facilities, 240, 241 
(See also Recreational facilities; Sports 
facilities) 
student unions, 285-293 
theater-arts labs, 320-322 

Communications centers, 296-298 

Community theaters, 371-376 

Computation centers, 293-296 

Computer (EDP) facilities: 
in hospitals, 458-460 
in offices, 912-914 

Conference rooms, 401 

Correctional institutions (see Prisons) 

Courthouses, 608-627 

Courts: 
circuit, 625-627 
customs, 626, 627 
district, 616-625 
hearing rooms for, 624 
municipal, 640, 642-645 
trial, 609-613 

Croquet courts, 1070 

Cul-de-sac streets, 150, 152, 154 


Dams, earth-filled, 1222 
Dead-end streets, 150, 152, 154 
Deck tennis courts, 1079 

Delivery suites, hospital, 437—439 
Density, housing, 82-86, 149 
Dental clinics, 518-522 

Dental offices, 807-809 


Dental schools, 511-527 
administration, 526 
clinics in, 518-522 
educational television for, 524 
faculty facilities, 525 
groduate and postgraduate facilities, 525 
laboratories, 512-521, 525, 526 
lecture rooms, 522, 523 
libraries, 522, 523 
science facilities, 512—518 
space allocations, 521, 522 
student facilities, 527 
Department stores (see Regional shopping centers) 
Desks, office, 793, 794 
Diagnostic x-ray suites, hospital, 412-417 
Dimensions: 
of automobiles, 817-821, 836 
of the human figure, 3, 4, 29, 105 
of slips and catwalks, 1214 
of trucks, 994 
of wheelchairs, 105, 112 
Dining areas and rooms, 15—21 
Discus throw areas, 1106 
Diving boards, 1144-1146 
Docks: 
boat, 1209-1214 
swimming, 1218, 1222-1226 
truck loading, 992-994 
(See also Marinas) 
Doctors’ offices, 801-804 
Dog kennels, 1263, 1264 
Dormitories: 
college, 242-246 
hostels, 141-145 
Drainage: 
of courts and playfields, 1115 
of lots, 155 
Drive-in theaters, 1127, 1128 
Drugstores, 745-746 


Eating places (see Cafeterias, school; Restaurants) 
Educational centers, 587, 588, 591 
Electroencephalographic suites, hospital, 424, 
425 
Electronic data processing (EDP) systems [see Com- 
puter (EDP) facilities) 
Elementary schools, 169-232 
Elevators, 76, 104, 880, 881 
Embassies, 704-707 
Equipment, playground, 1056-1063, 1073 


Factories (see Industrial buildings) 
Farms and farm buildings, 1241-1246 
Fellowship halls, 573-577 

Fence enclosures for courts and playfields, 1114 
Field houses, college, 241, 242 

Fire stations, 628-635 

Flickerball courts, 1091 

Florist shop, 744 

Food service facilities, school, 212-218 
Football fields, 1092, 1093 

Freight terminals, 9970-997, 1039 
Funeral homes, 916, 917 


Furniture: 
bedroom, 22, 23 
dining room, 15-21, 67 
living room, 5-14 
office, 793, 794 
sizes of, 7, 14-16, 22, 23 


Galleries, museum, 331, 339 
Garages, parking: 
designs of, 824-834 
mechanical elevators, 834 
ramps, 824-834 
Gift shops, 741 
Golf clubhouses, 1185-1192 
Golf courses, 1185-1189 
Golf driving ranges, 1094 
Grandstands, 1176-1183 
Greenhouses, 125) 
Group facilities, large, 303, 304 
Group homes, 119-121 
Guidance service facilities, school, 231, 232 
Gymnasiums: 
boys’ club, 690-692 
college, 236-240 
public school, 218-223 
recreation center, 696-699, 1157 
rehabilitation center, 465 


Halfway houses (see Youth treatment centers) 
Hammer throw areas, 1105 
Handball courts: 
one-wall, 1071 
team, 1102 
three- and four-wall, 1072 
Handicapped, facilities for: 
bethrooms, 108-110, 114 
bedrooms, 108 
dimensions for, 105, 112 
elevators, 104 
housing, 102-118 
kitchens, 106-108 
laundry facilities, 104 
living rooms, 106 
parking, 102, 103, 116, 117 
ramps, 102, 709 
seating in movie theaters, 1123, 1124 
toilets, 114, 115, 710 
Health centers: 
mental, 431, 476-481 
multiphasic screening, 550-556 
(See also Rehabilitation centers) 
Health stations, child, 489 
Heliports, 963-971 
elevated, 969-971 
ground-level, 965-969 
marking symbols for, 967 
private, 963, 966 
public, 963, 966 
site selection for, 963-965 
High jump areas, 1110 
High schools, 169-232 
Hockey arenas, ice, 1075 
Hockey fields, 1090, 1176 


Home arts facilities, school, 212, 213 
Home owner's associations, 152, 153 
Homes: 
funeral, 916, 917 
group, 119-121 
mobile, 129-139 
nursing, 482—488 
(See also Youth treatment centers) 
Hopscotch areas, 1073 
Horse barns, 1252-1254 
Horse riding schools, 1261, 1262 
Horse stables, 1255-1260 
Hospitals, 395-460 
admitting departments, 398, 399 
diagnostic x-ray suites, 412-417 
EDP units, 458-460 
electroencephalographic suites, 424, 425 
emergency activity areas, 456-458 
labor-delivery suites, 437—439 
laboratories, 43] —437 
libraries, 400 
maternity suites, 437-439 
mental health centers, 431 
nurseries, 405-408 
nursing units, 402, 403 
occupational therapy departments, 428-431 
outpatient activity areas, 441-458, 477 
pediatric units, 409-411 
pharmacies, 418, 419 
physical therapy departments, 425-428 
psychiatric service areas, 477, 478 
radioisotope facilities, 439-441 
room sizes, 395-397 
storage in, 439 
surgical suites, 403, 404 
teletherapy units, 420-423 
Hostels, youth, 140-145 
Hotels, 870-898 
administrative areas, 880 
back of the house, 871-875 
banquet facilities, 884-886, 894 
economics of, 870, 871 
food and beverage service creas, 872-875, 
893-895 
front of the house, 875-881, 891 
general planning for, 889-898 
general service, 895 
guest rooms as, 881-884, 889, 895 
laundries, 892 
lobbies, 880 
public, 891 
room sizes, 877-879, 886-888 
service areas, 893-897 
space allocations, 889-898 


Housing: 
cluster development, 157-159 
density for, 82-86 
for the elderly, 87-101, 122-128 
alarm systems, 91 


bathrooms, 88, 89, 98, 101 

bedrooms, 88, 96-97 

kitchen and dining areas, 90, 92-94, 99, 100 
living rooms, 94—96 

and neighborhood selection, 87 

and orientation, 95, 96 
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Housing, for the elderly (Cont.): 
outdoor spaces, 98, 99 
parking, 156 
room sizes, 87 
sites, 87 
vertical circulation, 91 

for the handicapped, 102-118 
bathrooms, 108-110, 114 
bedrooms, 108 
and community space, 113, 114 
elevators, 104 
entrances, 103 
garages, 117 
kitchens, 106-108 
laundry facilities, 104 
living rooms, 106 
and neighborhood selection, 102 
parking, 102, 103, 116, 117 


ramps, 102 
storage, 111, 112 
toilets, 114, 115 


Human figure, dimensions for, 3, 4, 29, 105 


Ice hockey arenas, 1075 
Incinerator plants, 669-675 
building design for, 669, 670 
furnaces, 673-675 
site selection for, 669 
solid waste facilities, 671-673 
utility services for, 669 
weighing scales, 670, 671 
Indoor tennis courts, 1175 
Industrial buildings: 
administration areas, 1015 
building shapes, 1020, 1021 
ceiling heights, 1022 
engineering: external, 1018, 1019 
internal, 1019 
establishing liaisons, 1007 
facilities: for employees, 1016, 1017 
for research, 1018 
manufacturing areas, 1018 
office areas, 1015 
railroad tracks, 1002-1005, 1023-1025 
site analysis surveys, 1008-1014 
site selection for, 1007, 1023 
warehouses, 1019 
Industrial parks: 
cirport, 1045-1051 
essential utilities for, 1048 
physical planning of, 1045 
site layout of, 1046, 1048 
general, 1001-1006 
Industrial plants, 1049-1051 
Insurance company offices, 800 


Jails: 
general, 653-668 
in police stations, 637, 640-645 
(See also Prisons) 

Javelin throw areas, 1107 


Jewelry shops, 741-742 
Junior high schools, 169-232 
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Kennels, dog, 1263, 1264 
Kitchens: 
in camps, 1235~1237 
commercial, 768-779 
in hotels, 774, 775 
in schools, 212-218, 778, 779 
in hostels, 142, 143 
residential, 29~40 
critical dimensions for, 30, 31 
dining areas in, 24 
for the elderly, 90, 92-94, 99, 100 
equipment for, 32-34 
for the handicapped, 106-108 
kitchen-laundry plans, 44 
plan types, 35-38 
storage in, 32-34, 39, 40 
in youth treatment centers, 546 


Laboratories: 
animal facility, 1247-1250 
in dental schools, 512-521, 525, 526 
in hospitals, 431~437 
language, 200 
in medical offices, 801, 803 
in medical schools, 492, 493 
in nursing schools, 532, 537, 540, 542 
photographic, 915 
research (see Research laboratories) 
in schools, 200-205 
Lacrosse fields, 1095, 1096 
Lakes, 1222 
Landscaping: 
of regional shopping centers, 719, 720 
of schools, 176 
Laundries, 41-47 
in apartment buildings, 80, 81 
in hotels, 872 
residential, 4] —47 
kitchen-laundry plans, 44 
laundry plans, 45, 46 
multiuse laundry rooms, 47 
planning considerations, 41 
space requirements, 42, 43 
Law offices, 810-813 
Lawn bowling green, 1076 
Learning resource centers, 188-19) 
Lecture rooms: 
in colleges, 234, 235 
in dental schools, 522, 523 
in medical schools, 493, 494 
in nursing schools, 537-540 
Libraries: 
bookmobiles as, 350, 351 
bookstacks in, 343-348 
carrels in, 260-265, 274-284 
clearances for, 346-349 
in dental schools, 522, 523 
general, 341-351 
hospital, 400 
in learning resource centers, 188-191 
in medical schools, 491, 492 
in nursing schools, 541 
planning of, 345 
in prisons, 665, 666 
in public schools, 188-191 
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Libraries (Cont.): 

resource facilities of, 300-312 

(See also Colleges and universities, libraries) 
Liquor stores, 746, 747 
Living rooms, 5-14, 20, 27, 28 
Loading docks: 

bus, 984-989 

truck, 992-994 
Locker rooms: 

bathhouse, 1153, 1154 

school, 197-199, 209, 223-227 
Long jump oreas, 1108 
Lot layouts, subdivision of, 146-159 
Lots, parking, 835-838 


Malls, shopping, 717, 718 
Marinas, 1208-1218 
(See also Docks) 
Maternity suites, hospitals, 437-439 
Medical offices, 801 —804 
equipment list for, 804 
laboratories, 803 
rooms: consultation, 802, 803 
examination, 802 
reception, 801, 802 
utility, 804 
for x-ray facilities, 803, 804 
Medical schools, 490-510 
animal quarters, 492 
laboratories, 492, 493 
libraries, 491, 492 
science departments, 496-510 
site planning for, 490-491 
Meeting rooms, student union, 286-292 
Men's wear shops, 739-740 
Mental health centers, 431, 476—481 
Mobile homes and parks, 129-139 
community facilities, 131-136 
individual lots, 129, 130, 137-139 
laundry facilities, 136 
layout for, 129, 130 
utility connections, 134 
Motels, 886-888, 899-911 
guest rooms, 906, 907 
locations of, 899, 900 
parking for, 903, 908, 910, 911 
site planning of, 901~904, 907, 910, 911 
space allocations, 906, 908 
swimming pools, 909 
types of, 900, 903 
Movie theaters, 1118-1128 
drive-in, 1127, 1128 
floor slopes, 1119, 1120, 1127, 1128 
lighting of, 1121 
locations, 1118 
lounges and toilets, 1122 
plans, 1125 
projected picture shapes and sizes, 1118, 1119 
projection rooms, 1122, 1126, 1128 
seating in, 389-392, 1118-1121, 1123, 
1124 
sizes of, 1118 
ticket booths, 1121, 1122 
Multiphasic screening health centers, 550-556 
Multipurpose rooms, schools, 196, 197 


Museums, 329-340 
galleries in, 331, 339 
Music facilities, school, 206-209, 380-392 


Nature centers, 1265-1267 
Neighborhood planning (see Site planning) 
Neighborhood recreation buildings, 700 
Neighborhood service centers, 702, 703 
Nurseries, hospital, 405-408 
Nursery schools, 163-166 
Nursing homes, 482-488 

criteria for design, 483-488 

and social planning, 482, 483 
Nursing schools, 528-543 

lecture rooms, 537-540 

libraries, 541 

research laboratories, 542 

space requirements for, 529-531 
Nursing units, hospital, 402, 403 


Occupational therapy facilities: 
in hospitals, 428-431, 48) 
in rehabilitation centers, 461 —475 
Offices: 
clearances for, 798, 799 
computer (EDP) facilities, 912-914 
and conference rooms, 790 
dental, 807-809 
desks, 793, 794 
furniture, 793, 794 
general, 780-799 
in industrial plants, 1015 
insurance company, 800 
law, 810-813 
medical (see Medical offices) 
ophthalmological, 814-816 
planning of, 780, 781, 791-797 
private, 788, 789, 795-797 
radiolagical, 805, 806 
types of, 781-790 
and work stations, 782-790 
Ophthalmological offices, 814-816 


Paddle tennis courts, 1081, 1113 
Parking, 156, 817-823 
and automobile dimensions, 817 
for the handicapped, 102, 103, 116, 117 
at industrial plants, 1049-1051 
parking lots, 835-838 
for rehabilitation centers, 475 
for schools, 175, 176 
for shopping centers, 715, 716, 719, 721-724, 
727-729 
(See also Garages, parking) 
Parks and playgrounds, 1055-1063 
(See also Zoos) 
Pediatric departments, hospital, 409-411 
Pharmacies, hospital, 418, 419 
Photographic laboratories, 915 
Physical education facilities, school, 218-223 
Physical therapy facilities: 
in hospitals, 425-428 
in rehabilitation centers, 462—466, 475 


Pistol ranges, 1193-1203 
Planetariums, 205 
Planning, site (see Site planning) 
Platform tennis courts, 1080 
Playtields, 1055-1063 
Playgrounds and playlots, 1055-1063 
Pole vault areas, 1109 
Police stations, 606, 607, 636-652 
odministrative areas, 637, 638, 643, 648 
communications facilities, 636, 641, 649, 650 
detention facilities, 637, 640-645 
firearms ranges, 652, 1193-1207, 1230-1233 
laboratories, 652 
property rooms, 644, 652 
site selection of, 639, 646 
Pools, swimming (see Swimming pools) 
Post offices, 708 
Prisons, 653-668 
administrative functions in, 663 
assessment of needs, 654, 655 
cells in, 637, 640-645, 659-663 
correctional programs at, 663-665 
recreation facilities in, 667 
security: circulation and control, 658, 659, 668 
types of 656-658 
services: commissary, 666 
food, 667 
library, 665, 666 
medical, 666 
religious, 668 
site selection of, 656 
types of, 653, 654 
visitor accommodations, 668 
Programming in schools, 323-325 
Projection systems, school, 314-318 
Psychiatric facilities, 476-479 


Radio stations, 858-864 
Radio transmitter facilities, 863, 864 
Radioisotope facilities, hospital, 439-441 
Railroads, industrial park, 1002-1005, 1023- 
1025 
Ramps: 
automobile, 823-834, 852, 853 
boat launching, 1216, 1217 
for buses, 987, 989 
for drive-in theaters, 1127, 1128 
for the handicapped, 102, 709 
in parking garages, 824-834 
Ranges: 
archery, 240, 1111, 1233 
firearm, 652 
golf driving, 1094 
pistol, 1193-1203 
rifle, 1193-1203, 1230-1233 
shooting, 1204—1207 
shotgun, 1232, 1233 
Recital halls, 382 
Recreation centers, 696-701 
community, 697 —699 
gymnasiums in, 696—699, 1157 
neighborhood, 700 
planning of, 697 
Recreational facilities, 1055-1117 
Regional educational centers, 188-191 


Regional shopping centers, 713-729 
climate control for, 716, 718, 719 
landscaping for, 719, 720 
and leasing satellite stores, 716, 717 
locations of, 720 
malls, 717, 718 
parking and traffic control, 715, 716, 719, 

721-724, 727-729 
pedestrian areas, 717, 718, 720, 729 
servicing, 718 
site selection of, 714, 715, 721-723 
storefronts, 729 
types of, 713, 714, 724 
and zoning codes, 723, 726 
(See also Retail shops) 

Rehabilitation centers, 461-475 
hydrotherapy in, 465, 466 
medical, 461, 462 
occupational therapy in, 466-468, 475 
physical therapy in, 462—466, 475 
psychiatric services in, 469, 470 
social services in, 469, 470 
speech and hearing units, 468, 469 
vocational services in, 470-475 
workshops in, 470-475 
(See also Health centers; Youth treatment centers) 

Rehearsal halls, music, 206-209, 380-392 

Research laboratories, 1026-1037 
in colleges, 240 
in medical schools, 492—494 
in nursing schools, 542 

Research libraries (see Colleges and universities, 

libraries) 

Residences: 
bathrooms (see Bathrooms) 
bedrooms (see Bedrooms) 
closets (see Closets) 
dining areas, 15-21 
kitchens (see Kitchens, residential) 
laundries (see Laundries, residential) 
living rooms, 5—14, 20, 27, 28 

Resource facilities: 
college and university, 300-302 
learning resource centers, 188—191 

Restaurants, 755-767 
oreas: dining, 755, 756 

production, 756, 767 
receiving and storage, 757, 758 
sanitation, 758, 766 
serving, 757 
bars: food, 763 
liquor, 765 
employees’ facilities, 766, 767 
kitchens, 757, 774-777 
seating, 759-762, 767 
space requirements, 755, 756 
table and chair units, 759-762, 767 

Retail shops, 720, 730-750 
barber, 743 
beauty parlors, 744 
counters in, 731-733 
drugstores, 745-746 
florists, 744 
gift, 741 
jewelry, 741-742 
liquor, 746, 747 
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Retail shops (Cont): 
men’s wear, 739-740 
planning of, 730-734 
shoe, 748-750 
shoe-repair, 744 
show windows in, 731, 734, 735 
supermarkets, 751, 752 
tailors and cleaners, 743 
women’s wear, 737-738 
(See also Regional shopping centers; Restau- 
rants) 
Riding schools, 1261, 1262 
Rifle ranges, 1193-1203, 1230-1233 
Roadways, industrial park, 1002 
Room sizes: 
for apartments, 78, 79 
for hospitals, 395-397 
for hotels, 877-879, 886-888 
and housing for the elderly, 87 
motels, 906, 907 
Roque courts, 1077 
Running tracks, 1103, 1177 


Schools: 
administrative suites for, 185-187 
arts and crafts in, 205, 206 
auditoriums, 196, 229, 230 
buses for, 174, 175 
cafeterias, 196, 212-218 
church, 581, 587, 588, 592-599 
classrooms, 192—195 
colleges (see Colleges and universities) 
dental (see Dental schools) 
elementary, 169-232 
food service in, 212-218, 778, 779 
guidance services in, 231, 232 
gymnasiums, 218-223 
high, 169-232 
home arts in, 212, 213 
industrial education shops, 210, 211 
junior high, 169-232 
kinds of, 178-184 
language laboratories, 200 
learning resource centers, 188-191 
libraries, 188-191 
lockers, 197-199, 209, 223-227 
medical (see Medical schools) 
multipurpose rooms, 196, 197 
music facilities, 206-209, 380-392 
nursery, 163-166, 587, 588 
nursing (see Nursing schools) 
parking tacilities, 175, 176 
physical education facilities, 218, 229 
planetariums, 205 
playgrounds, 1055-1063 
and programming, 170-172 
riding, 1261, 1262 
safety in, 176-178 
science facilities, 200-205 
secondory, 169-232 
site selection, 173 
sports facilities, 175, 176 
swimming pools, 227-229 
vocational education shops, 210, 211 
and working heights for students, 195 
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Science facilities, school, 200-205 
dental, 512-518 
medical, 496—510 
Screens, movie theater, 1118, 1119 
Seaplane terminals, 976-983 
Seating: 
in auditoriums, 319, 389-392 
in colleges, 234, 235 
in lecture rooms, 234, 235 
in movie theaters, 389-392 
and music facilities, 206-209, 380-392 
in restaurants and eating places, 759-762, 767 
in sports arenas, 1176-1183 
in theaters, 389-392 
Senior citizens’ centers, 122—128 
Service centers: 
automobile, 841-844 
neighborhood, 702, 703 
truck, 856, 857 
Service equipment buildings, airport, 959-961 
Service stations, automobile, 839-844 
Sewing-loundry rooms, 47 
Shooting ranges, 1204-1207 
(See also Police stations, firearms ranges) 
Shopping centers (see Regional shopping centers) 
Shops: 
automotive, 841 
in rehabilitation centers, 470-475 
retail (see Retail shops) 
school, 210, 211 
Shot put areas, 1104 
Shotgun ranges, 1232, 1233 
Showroom, automobile dealer, 845~847, 854 
Shuffleboard courts, 1078 
Sight lines, 1178, 1180-1182 
Site planning: 
for apartments, 146-159 
for churches, 565, 570 
and home owners’ associations, 152, 153 
and housing for the elderly, 87 
and housing for the handicapped, 102 
for marinas, 1208 
for medical schools, 490, 491 
for motels, 899-911 
for rifle ranges, 1193 
for schools, 144, 145, 167, 173, 174 
and subdivision layouts, 146-159 
Skeet shooting ranges, 1204-1207 
Slides, 1061 
Soccer fields, 1097, 1098 
Social centers, synagogue, 585-588 
Softball fields, 1099, 1100, 1117 
Space allotments: 
for boys’ clubs, 690 
for bus terminals, 985, 986 
for dental schools, 521, 522 
for hotels, 897, 898 
for marinas, 1213, 1215 
for motels, 906, 908 
for sports arenas, 1184 
Speedball areas, 1101 
Sports arenas, 1176-1184 
general planning of, 1176-1183 
operating requirements, 1183, 1184 
spectator requirements, 1183 


Sports facilities: 
for colleges, 240, 241 
for public schools, 175, 176, 227-229 
(See also Playgrounds and playlots; Recreation 
centers, gymnasiums in; Stadiums; specific 
sport) 
Stables, 1255-1260 
Stadiums, 1176-1184 
Stations: 
automobile service, 839-844 
fire, 628-635 
police (see Police stations) 
radio, 858-864 
television, 865-869 
STOL ports, 972-975 
Storage facilities, residential, 58-69 
Storefronts, retail shop, 731, 734, 735 
Stores (see Retail shops) 
Street types, 146—154 
Student unions, 285-293 
Studios: 
ballet, 333 
music, 382 
radio, 859, 861 
television, 384, 865-867 
Subdivision layouts: 
airport industrial park, 1045-1051 
in site planning, 146-159 
Supermarkets, 751, 752 
Surfaces, playfield, 1116 
Surgical suites, hospital, 403, 404 
Swimming, waterfront facilities, 1218, 1222— 
1226, 1233-1235 
Swimming docks, 1218, 1222-1226 
Swimming pools, 1138-1152, 1218, 1222-1226 
in boys’ clubs, 693, 694 
in camps, 1126-1230 
classification of, 1138 
dimensions of, 1139 
diving, 1144-1146 
locker rooms, 1153, 1154 
for motels, 909 
plans for, 1149-1152 
in rehabilitation centers, 466 
sanitary facilities for, 1141, 1142 
in schools, 227-229 
wading, 1144 
in YWCA buildings, 680-686 
Swings, play, 1060 
Synagogues, 582~—588 
educational centers, 587, 588 
social centers, 585-587 
(See also Churches) 


Table tennis areas, 292 
Tailors and cleaners, 743 
Team handball areas, 1102 
Teletherapy units, hospital, 420-423 
Television stations, 865-869 
Television studios, 307, 308, 384, 865-869 
Temples (see Synagogues) 
Tennis courts, 1082, 1113 
deck, 1079 
indoor, 1175 


Tennis courts (Cont. ): 
paddle, 1081, 1113 
platform, 1080 
table, 292 
Terminals: 
airport, 931~—934, 948-951 
(See also Airports) 
bus (see Bus terminals) 
freight, 990-997, 1039 
seaplane, 976-983 
truck, 990-997 
Testing centers, health, 550-556 
Tether ball areas, 1083 
Theaters, 354-379 
amphitheaters, 377-379 
community, 371-376 
drive-in, 1127, 1128 
movie (see Movie theaters) 
music facilities in, 380-392 
seating in, 389-392 
sight lines for, 362-365, 372, 373 
spatial requirements for, 322, 366-368 
teaching stations, 320-322 
types: arena, 353, 355, 369, 370 
multiuse, 359, 360 
open-thrust, 353 
proscenium, 352-354, 376 
Therapy facilities: 
occupational, 428-431 
physical, 425-428 
recreational, 481 
Toilets for the handicapped, 114, 115, 710 
Touch football areas, 1093 
Town halls, 603-607, 644, 645 
Tracks, running, 1177 
Trailers (see Mobile homes and parks) 
Trapshooting areos, 1112, 1204-1207 
Treatment centers, youth (see Youth treatment cen- 
tors) 
Triple jump areas, 1108 
Truck dealer facilities, 854-857 
Truck dimensions, 994, 996, 997 
Truck service facilities, 856, 857 
Truck terminals, 990-997 
Turning radii; 
for automobiles, 827 
for buses, 987 
for trucks, 994 


Universities (see Colleges and universities) 


Vault, pole, 1109 

Vaults, bank, 754 

Volleyball courts, 1084, 1113 
Vomitories, 1179-1182 


Warehouses, 1038-1044 

Waterfront layouts, 1218, 1222-1226, 1233- 
1235 

Wheelchair dimensions, 105, 112 

Women’s wear shops, 737-738 
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Workshops: YMCA and YWCA buildings (Cont.): Youth treatment centers (Cont.): 
in rehabilitation centers, 470-475 services in: food, 686-690 (See also Rehabilitation centers) 
in schools, 210, 211 residential, 686-689 
sites of 677 
space oreas for activities, 678-680 Zoning and building codes, 71 
X-ray (diagnostic) suites, hospital, 412-417 a ee a en gat Sn Rei) viaiiaaie vie 
orea requirements of, 544 classification of, 1158, 1159 
bedrooms in, 546-548 grounds, 1160, 1161 
YMCA and YWCA buildings: goals of 544 hospital-quarantine facilities, 1164 
child-care facilities, 680 and halfway houses, 544 maintenance of, 1164 
design principles of, 676, 677 kitchens in, 546 planning of, 1158-1163 
health and recreation facilities, 680-686 site selection of, 545 public services for, 1165 
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ABOUT. THE BOOK e 


Now thoroughly revised, greatly expanded, and brought completely up to date, this 
is a basic reference source for design criteria for all major types of buildings. It offers a 
vast amount of working information on the essential component elements of each 
building type. In fact, it provides the functional relationships of these elements that will 
make a. particular. building successful. 

Conveniently arranged in 11 major sections, this remarkable reference gives you... 

© Thousands of separate entries covering the full range of questions likely to arise 
in planning or designing more than 100 major types of buildings 

e All the basic design criteria you need-for a full working knowledge of the functions, 
organization, and major components of a particular building 

® Illustrations, plans, diagrams, schematics, and tables of every conceivable re 
variety—each reflecting the latest ideas and practices, and each clearly rendered 
to help you design more functional, more wallace De and more DT 
buildings 

This Second Edition is as complete and up to date as modern research methods will © 
allow. Among the new building types included in this expanded edition. are parking 
garages, fire stations, police stations, research laboratories, heliports, housing for the 
aged, housing for the handicapped, and nature centres. 

This invaluable guide is. an outgrowth and extension of the famed Time-Saver 
Standards, which for years has been the primary handbook of design data. Emphasis is Ps 
on the basic planning and functional considerations for each type of buiiding—and the ve 
same practical features that have kept the original work in demand through five editions ‘ 
have again been strictly adhered to. 

Time-Saver Standards for abet Types will serve the needs of a broad range of 
professionals. For example... 

e You're an architect commissioned to design a aint of a type with which you're 
not familiar. This single volume will save you valuable hours of research time and 
enable you to prepare knowledgeable preliminary plans. 

e You're a city planner interested in allocating funds for different uses and types of 
buildings. From the reference material in this book, you can find all the 
information and data required to complete the task. 

e You're a member of a building committee that wants to construct a church or a 
school. With this massively illustrated book you can help prepare a preliminary 
overall program, rae Te cae ee Re 

Consulting engineers, interior designers, students, and all groups involved in 
developing and planning will find this book an,invaluable aid in meeting their needs— 
from preliminary concepts right through to detailed designs. 

Virtually all the essential data you need in conceiving, planning, programming, or 
designing any major type of building is set forth for you here. No other book offers this 
kind of comprehensive, authoritative information and design data on the entire range of 
building types. 
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